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Description

[0001] The present invention relates to a modular au-
tomated module for managing a plurality of cells, each
of which, in turn, is suited to perform an operation on an
electronic device. Said automated module is suited to be
inserted into an assembly and/or testing line of an elec-
tronic device, comprising for example a PCB support of
the PTH and/or SMD type. The present invention also
relates to the method to actuate and control the automat-
ed module. The module according to the present inven-
tion is the final module of an assembly line to assemble
electronic circuits.
[0002] Each module comprises a plurality of inter-
changeable and duly assemblable cells, wherein each
cell can be associated with a specific actuation system,
such as assembly systems, test systems and marking
systems, which are interchangeable as a function of the
cell to be provided and consequently of the module to be
implemented.
[0003] Each module can be connected to one or more
modules in a modular manner by providing series or par-
allel connections between said modules. Said connec-
tions allow the creation of a macro-module for performing
certain operations, such as marking and/or assembling
and/or testing operations, as a function of the electronic
device coming from a manufacturing or assembly line.
[0004] The actuation method according to the present
invention is the sequence of steps designed to fulfill the
operating functions of each module cell, so as to deter-
mine whether the electronic device inserted into the mod-
ule complies with the requirements. Said method allows
the control and management of each single cell com-
prised in the module.
[0005] Assembly and test modules are known which,
when positioned downstream of a line designed to wire
and assemble an electronic device - normally of the SMD
type, perform the functional and acceptance tests on the
electronic devices manufactured by the line. Said cells
can also be designed to perform, if necessary, the last
assembly and marking steps on the electronic device.
[0006] Said modules are specifically designed for the
testing or assembly of a certain electronic device. The
stations or cells comprised in said modules are interde-
pendent on one another, thus making the module stiff in
terms of interchangeability of the actuation systems. Due
to the impossibility to functionally change the single cells
or stations, the module is exclusively suitable for the elec-
tronic device for which it was designed.
[0007] Said modules do not allow a quick functional
change of the single station or cell because each station,
and the module itself, are specifically manufactured to
perform specific assembly or test functions on a specific
electronic device.
[0008] No assembly and/or test modules for electronic
devices are known which can be assembled with each
other in a modular manner.
[0009] Furthermore, no modules comprising cells or

stations are known which are connected to one another
in a modular manner, wherein it is possible to change
the sequence of stations or cells, and wherein the func-
tion of each cell or station can be changed by simply
modifying the actuation system, for example the fixture
associated therewith.
[0010] In the prior art, each specific module is control-
led and managed by a data processing system which is
suited to run the managing program of the predetermined
module and is especially designed for the module itself.
Said managing program is also normally used for the
management of error signals.
[0011] In terms of software, due to said module man-
agement architecture, the module itself, and in particular
the functions it can implement and the functions that can
be implemented by the single stations or cells, are difficult
to change.
[0012] No assembly and/or test modules are known
which comprise a control unit having the ability to directly
communicate with the single cell for the purpose of the
correct operation of the module itself and also the ability
to house new cells and/or remove cells and/or change a
few functions of each cell or station, so as to adjust the
module itself to other electronic devices than the ones
for which it was originally designed.
[0013] The market is experiencing an increased de-
mand for highly automated manufacturing or assembly
lines which can assemble different electronic circuits,
without for this reason disrupting the manufacturing or
assembly line itself in order to allow the change of the
electronic device to be assembled.
[0014] As already mentioned above, the most critical
portion of the manufacturing or assembly line is the last
module of the line, in particular the module designed to
perform at least one test and the final marking of the
electronic device. Making the module adjustable to dif-
ferent electronic devices is difficult because the final tests
to be performed on the electronic device are highly spe-
cific for the single electronic device and are not easily
generalizable to other electronic devices.
[0015] Furthermore, the market asks for the assembly
line, and in particular the single modules, including the
final test and marking module, to be highly flexible, to
allow the single module and its functional features to be
changed, and to be quick to assemble (both the cells and
the module itself), so as to allow a rapid change of the
functional features and immediately operationalize a
module for a new electronic device. The same module
is required to be able to handle different output standards.
[0016] The market also demands that the single mod-
ule has a very high production speed, which is assessed
by using the parameter called takt time, i.e. the ratio be-
tween an observation period of the assembly line and
the number of compliant items produced by said line dur-
ing the observation period.
[0017] This parameter is dependent: on the time re-
quired to move the electronic product among the different
cells or stations comprised in a module; on the differenc-
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es in the performance of the operations in the single cells,
which may cause products to queue up in one or more
cells or stations compared to others. Said parameter is,
furthermore, a function of the possible faults of the single
cells or stations of a module.
[0018] At present, no automated test and/or marking
and/or assembly modules included in an assembly line
are known which can be modified after having been man-
ufactured, so as to adjust to performing other operations
on an electronic device other than the ones for which the
module was originally designed and assembled.
[0019] WO0225301 A1 discloses a testing system for
automatic testing of circuit boards in a circuit board man-
ufacturing line. The testing system comprises a set of
test modules comprising a testing apparatus. Each test
module comprises a horizontal module conveyor for con-
veying a circuit board into and out of the test module.
The test nodules are arranged in a superposed relation
with respect to each other. The set contains test modules
differing from each other so that the testing operations
performed by these test modules are different from each
other. A feed device has been fitted to receive circuit
boards from the first line conveyor and to feed them into
the test modules. The object of the present invention is
to solve the technical problems discussed above by pro-
viding an automated module for assembly lines and the
actuation and control method associated therewith, thus
allowing the solution of the above-mentioned technical
problems.
[0020] An aspect of the present invention relates to an
automated module having the features set forth in ap-
pended claim 1.
[0021] A further aspect of the present invention relates
to an assembly line having the features set forth in ap-
pended claim 13.
[0022] A further aspect of the present invention relates
to an actuation and control method having the features
set forth in appended claim 15.
[0023] The features and advantages of the module,
line and method according to the present invention will
be best understood upon perusal of the following detailed
description of different embodiments by way of example
with reference to the following drawings, which respec-
tively illustrate what follows:

• figure 1 shows a manufacturing or assembly line,
wherein an automated module according to the
present invention is provided;

• figures 2A, 2B, 2C and 2D show at least one module
according to the present invention, in particular figure
2A shows an explanatory flowchart of a module com-
prising a plurality of cells; figure 2B shows a module
comprising three cells; figure 2C shows two modules
connected to each other in a modular manner, for
example in a cascade connection, so as to obtain a
macro-module; figure 2D shows, in a schematic
manner, a module in a preferred embodiment;

• figures 3A, 3B and 3C show more and more accurate
details of a generic module, in particular figure 3A
shows an embodiment of a generic module compris-
ing three cells, figure 3B shows a generic explana-
tory cell which can be applied to a module, figure 3C
shows a generic actuation system which can be ap-
plied to a cell that can be assembled with the desired
module;

• figures 4A and 4B show, in a schematic manner, the
management structure of at least one module in par-
ticular: the structure in figure 4A shows the concep-
tual scheme for controlling a generic module, for ex-
ample a module in figure 2A; while figure 4B shows
the management of a single, generic cell;

• figures 5A and 5B show explanatory flowcharts, in
particular figure 5A shows an explanatory flowchart
of an assembly line comprising a module according
to the present invention; while figure 5B shows an
explanatory flowchart of a possible actuation and
control method for a module comprising a marking
cell and two test cells;

• figures 6A, 6B and 6C show, by way of simplifying ,
the different types of cells that can be implemented
in a module according to the present invention, in
particular figure 6A shows, in a schematic manner,
a generic test cell, figure 6B shows, in a schematic
manner, a generic assembly cell, while figure 6C
shows, in a schematic manner, a generic marking
cell.

[0024] With reference to the figures mentioned above,
automated module 3 is suited to be associated with an
assembly line 1 which, in turn, is suited to assemble elec-
tronic devices "P".
[0025] For the purpose of the present description, the
term "electronic devices" "P" indicates any product com-
prising at least one electronic device, for example a de-
vice comprising at least one electronic board of the PCB
type.
[0026] Module 3 according to the present invention is
preferably suited to be the last module of assembly line
1, as shown by way of example in figure 1. The same
module 3 can be a conjunction module between assem-
bly lines arranged in a cascade connection.
[0027] Automated module 3 comprises a plurality of
cells (5, 5A, 5B, 5C), as shown by way of example in
figures 2A-2D. Each cell 5 comprises a support structure
51, a control unit 53 and at least one actuation system
55, as shown by way of example in figure 3A.
[0028] For the purpose of the present description, ref-
erence number "5" indicates a generic cell comprised in
module 3 according to the present invention; on the other
hand, reference numbers "5A", "5B" and "5C" indicate
specific cells, which will be described more in detail for
explanatory and non-limiting purposes in the description
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below.
[0029] Said actuation system 55 is operatively con-
nected to said control unit 53 by means of communication
lines (not shown in detail). Actuation system 55 is suited
to receive commands at least from said control unit 53,
and to transmit the results obtained, following its actua-
tion, to said control unit 53 in the form of data.
[0030] Said support structure 51 is the structure con-
taining said control unit 53 and supporting said actuation
system 55, as shown by way of example in figure 3B.
[0031] For every single cell 5, said actuation system
55 can comprise an instrument panel, electronic circuits,
pneumatic circuits and instruments, not described in de-
tail, which are necessary for the operations that can be
performed by actuation system 55 itself, as a function of
the operations for which system 55 was designed. Said
components are preferably contained in support struc-
ture 51.
[0032] Said control unit 53 is suited to control and man-
age actuation system 55 and any components which may
be necessary for the performance of the operations that
can be performed by the respective actuation system 55.
[0033] Said control unit 53 interfaces with actuation
system 55 by means of connectors, preferably universal
ones, or adapters, so as to allow one or more actuation
systems 55 to be connected and/or replaced from control
unit 53 in an easy and quick manner.
[0034] Automated module 3 according to the present
invention comprises at least one moving device 36, for
moving at least one electronic device "P" among the dif-
ferent cells 5 comprised in module 3, as shown by way
of example in figures 1-3A.
[0035] Said at least one moving device 36 is manufac-
tured so as to be able to move electronic devices "P"
coming into automated module 3 among different cells 5
and, in the end, to lead the same electronic devices "P"
towards an appropriate outlet, for example the electronic
devices "P" which are deemed to be compliant are di-
rected to a different outlet than the electronic devices
which are deemed to be non-compliant.
[0036] For the purpose of the present invention, the
term "compliant electronic device" indicates an electronic
device "P" complying with all the manufacturing stand-
ards according to which it was designed. In particular, an
electronic device "P" is deemed to be compliant if the
results returned by the single cells 5 following the respec-
tive operations are all positive. On the other hand, the
term "non-compliant electronic device" indicates an elec-
tronic device "P" for which at least one of the results re-
turned by one of cells 5, following the respective opera-
tions, is negative.
[0037] Automated module 3, according to the present
invention, comprises a supervision unit 32 for interacting
with each control unit 53 of each cell 5, thus sending
commands to control each single cell 5 and receiving the
respective results from the respective control units 53 in
the form of data.
[0038] Said supervision unit 32 is electrically connect-

ed to the single control units 53. Said supervision unit 32
interfaces with control units 53 by means of connectors,
preferably universal ones, which are suited to allow one
or more cells 5 to be added and/or removed in an easy
and quick manner.
[0039] The same supervision unit 32 is also suited to
control said at least one moving device 36 for its correct
activation, so as to properly move electronic devices "P",
for example coming into module 3, among the different
cells 5 and towards the appropriate outlets.
[0040] The same supervision unit 32 comprises a com-
putational unit for processing the results, in the form of
data, received from the single cells 5, so as to at least
determine whether the single electronic devices "P" are
compliant or not.
[0041] In general, the different cells 5 comprised in au-
tomated module 3 are independent of one another and
are assembled with one another in a modular manner in
the desired sequence, so as to achieve the desired se-
quence of operations to be performed on electronic de-
vice "P".
[0042] For the purpose of the present description, the
term "independent cells" indicates that the single cell is
able to work in complete autonomy from the other cells
comprised in the module. For this reason, the different
cells 5 comprised in an automated module 3 according
to the present invention can be assembled in a modular
manner in the desired configuration, so as to perform a
desired sequence of operations on electronic device "P".
[0043] Supervision unit 32 indexes the position of eve-
ry single cell 5 comprised in module 3, so as to be able
to properly activate moving device 36 to move electronic
devices "P" within module 3 among the different cells 5.
In general, the movement of electronic devices "P" within
the module is a function of the actuation and control meth-
od implemented in module 3, in particular it is a function
of the actuation sequence of the single operations, as
described below. Furthermore, the movement of devices
"P" can be chosen as a function of the queue of devices
"P" waiting for a particular operation to be performed on
them by a particular cell 5.
[0044] The above-mentioned technical features allow
the user to obtain a versatile automated module, which
can be modified in an easy and quick manner in order to
change the sequence of operations to be performed on
electronic device "P" according to the changes in the fea-
tures of electronic device "P" to be tested.
[0045] Said technical features allow automated mod-
ule 3 to be modified in an easy and quick manner as a
function of electronic device "P" to be tested.
[0046] In general, automated module 3, according to
the present invention, is manufactured in such a way that
all the alarm circuits for the safety of module 3 itself are
managed by means of dedicated and specific electronic
circuits. In particular, said supervision unit 32 is inde-
pendent of the alarm circuit management, i.e. supervision
unit 32 is not included in the management of the alarm
circuits comprised in automated module 3 according to
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the present invention. Said supervision unit 32 is only
required to receive the notification of alarm events with-
out acting on them.
[0047] Said supervision unit 32 is suited to manage the
correct initialization sequence of the different cells 5.
Preferably, the internal initialization of the single cell 5
can be managed internally by cell 5 itself by means of its
control unit 53, which, in turn, communicates with super-
vision unit 32.
[0048] Figures 4A and 4B show, by way of example,
the data flows from and to said supervision unit 32 relative
to the different devices comprised in automated module
3 according to the present invention.
[0049] Automated module 3 according to the present
invention comprises: at least one test cell 5A, for per-
forming at least one functional test on at least one elec-
tronic device "P" by means of a respective actuation sys-
tem, in particular a test system 55A. For the purposes of
the present description, the expression "performing a
functional test" means performing a test on electronic
device "P", which can be of the electric and/or mechanic
and/or visual and/or physical type, as a function of the
technical features of electronic device "P" to be tested
itself and of the test types the user intends to implement.
[0050] For the purposes of the present invention, the
term "electrical test" indicates a test on the electronic
device designed to test the electrical features of at least
one element comprised in electronic device "P" to be test-
ed. The test cell 5A can be, for example, a measurement
device designed to acquire or measure an electrical pa-
rameter, for example voltage, or a reading station of the
transponder type.
[0051] For the purposes of the present invention, the
term "mechanical test" indicates a test on electronic de-
vice "P" designed to test the mechanical features of at
least one element comprised in electronic device "P" to
be tested. Test cell 5A can be, for example, a cell for
testing the mechanical and/or leakage tightness of an
outer casing; or it can be a cell for evaluating the pack-
aging systems on electronic device "P" once it is finished.
[0052] For the purposes of the present invention, the
term "visual test" indicates a test on electronic device "P"
designed to check the arrangement, from a visual point
of view, of at least one element comprised in electronic
device "P" to be tested, or the presence of a particular
distinctive element, such as a mark. Test cell 5A can be,
for example, a reading cell or station of the barcode, ma-
trix or RFID type.
[0053] For the purposes of the present invention, the
term "physical test" indicates a test on electronic device
"P" designed to test the physical features of at least one
element comprised in electronic device "P" to be tested,
for example, the features of a physical quantity generated
by at least one element comprised in electronic device
"P" to be tested. Test cell 5A can be, for example, a noise
testing cell.
[0054] Automated module 3 according to the present
invention comprises at least one marking cell 5C, for ap-

plying at least one distinctive sign onto at least one elec-
tronic device "P" by means of the respective actuation
system 55, in particular a marking system 55C, suited,
for example, to apply only one distinctive sign.
[0055] For the purposes of the present invention, the
term "distinctive sign" indicates a sign suited to distin-
guish the single electronic device "P" reaching module
3, or a sign suited to distinguish the same type of elec-
tronic device "P", or to signal particular technical features
in compliance with the relevant standards. Said sign can
be an alphanumeric code and/or a distinctive symbolism.
Marking cell 5C can be, for example, a marking cell of
the laser, hot or painting type.
[0056] Module 3 according to the present invention
comprises at least one inlet communication element 39A,
such as a conveyor belt, suited to lead electronic device
"P" inside module 3 itself, for example to allow at least
one electronic device "P", coming from an assembly line
1, into module 3 itself. Said inlet communication element
39A is the incoming interface of module 3 and can be
adjusted to the type of moving means used in assembly
line 1 with which module 3 is associated.
[0057] Furthermore, a first outlet communication ele-
ment 39B is provided, such as a conveyor belt, which is
suited to lead electronic device "P", if it is deemed to be
compliant, towards a following line, for example a pack-
aging line. By means of said first outlet communication
element 39B, an electronic device "P", if deemed to be
compliant, can for example reach a first outlet, where
devices "P" themselves can be properly packaged in or-
der to be delivered to a user.
[0058] Furthermore, a second outlet communication
element 39C is provided, such as a conveyor belt, which
is suited to lead electronic device "P", if it is deemed to
be non-compliant, towards a rejection line. By means of
said second outlet communication element 39B, an elec-
tronic device "P", if deemed to be non-compliant, can
reach a second outlet, where it is rejected.
[0059] Said outlet communication elements (39B,
39C) are the outgoing interfaces of module 3 and can be
adjusted to the type of moving means used in the follow-
ing lines, for example the packaging line and the rejection
line.
[0060] Figures 2B-2D show explanatory embodiments
of module 3, where both the inlet communication element
39A and the outlet communication elements (39B and
39C) are visible.
[0061] In an explanatory but non-limiting embodiment,
each cell 5 comprises at least one moving means 50, or
a holding portion, such as an inlet for a lift truck, for ex-
ample a transpallet meant for moving single cell 5, as
shown by way of example in figure 3B. Said moving
means 50 allows single cell 5 to be moved, so as to
change the operative sequence to be performed on elec-
tronic device "P". Said moving means 50 can be a plurality
of rollers or sliding blocks. Said moving means 50 allows
each single cell 5 to be moved relative to the other cells
5 comprised in module 3, so as to change the order of
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the operative sequence to be performed on electronic
device "P".
[0062] In general, module 3 according to the present
invention also comprises at least one assembly cell 5B,
for assembling at least one portion of at least one elec-
tronic device "P" by means of a respective actuation sys-
tem, in particular an assembly system 55B.
[0063] For the purposes of the present invention, the
term "assembling" indicates any operation performed on
at least one part of electronic device "P", so as to allow
the assembling and/or the union and/or the fixing of one
or more portions or casings to electronic device "P". As-
sembly cell 5B can be a mounting cell or station and/or
a welding cell or station, for example of the laser or ul-
trasound type. Assembly cell 5B can also be a rotation
cell or station for electronic device "P", so as to properly
position it for the subsequent cells 5. Furthermore, as-
sembly cell 5B can be a fixing cell or station, such as a
cell or station for applying a fixing means, for example
glue, or a station designed to tighten fixing means like
screws and/or bolts.
[0064] In an explanatory and non-limiting embodiment,
said at least one moving device 36 comprises a holding
element 37, for holding electronic device "P", and a mov-
ing structure 38 to allow the holding element 37 to be
moved along at least two axes.
[0065] Said holding element 37 can be a clamp suited
to get hold of said electronic devices "P", even if they
have different sizes and shapes.
[0066] In the embodiment shown in figures 2B-3A, said
moving device 36 is an arm of the three-axis type, also
known as XYZ arm, wherein said moving structure 38 is
a structure equipped with two guides located above cells
5, a first guide along a first axis "X" and a second guide
along a second axis "Y", by means of which said holding
element 37 can slide. Said first axis "X" and said second
axis "Y" are perpendicular to one another and define a
plane "XY". Holding element 37 can also move along a
third axis "Z", for example an axis which is vertical and
perpendicular to said plane "XY", so as to allow the po-
sitioning of electronic device "P" in correspondence to
actuation system 55 of each cell 5. In the embodiment
of figure 2A, said moving device 36 can move in space
in order to enable the holding element to reach all the
cells (5A-5C), for example said moving structure is a ro-
botic arm.
[0067] In general, in said automated module 3, the dif-
ferent cells (5, 5A-5C) are preferably arranged along a
common axis, thus making up a line, for example along
the direction of said first axis "X", as shown by way of
example in figures 1, 2B-2D and 3A. Equivalent config-
urations of module 3 involve the arrangement of the dif-
ferent cells (5, 5A-5C) along two axes parallel to one
another, as shown by way of example in figure 2A, where-
in the cells (5A-5C) can be located on different axes and
preferably, at least partially, facing one another.
[0068] Said supervision unit 32 is suited to interface
with at least one data storing device 15, so as to both

store the data that may have been obtained from the
different control units 53 of the single cells 5 and to collect
relevant command data, as a function of the different
cells 5 and actuation systems 55 comprised in module
3, as shown by way of example in figure 4A.
[0069] Said one data storing device 15, for example a
server comprising non-volatile memory media, is suited
to be updated with the different operating functions and
parameters for each cell 5 comprised in module 3, and
to be modified as the module itself varies its functions,
in order to adjust module 3 itself to a different electronic
device "P".
[0070] Supervision unit 32 itself is suited to interface
with one or more control units comprised in the manu-
facturing or assembly line 1 for the management and
control of devices (11-13) comprised in assembly line 1.
[0071] In general, the single module 3 according to the
present invention can be connected, in a modular man-
ner, to other modules which are similar or equivalent to
one another or are suited to perform other functions, so
as to obtain a macro-module 3’ which is able to perform
complex functions and/or reduce the time required for
performing the operations on an electronic device "P".
[0072] The embodiment of figure 2C shows a macro-
module 3’ in which two automated modules 3 are ar-
ranged in a cascade connection manner. In general, a
macro-module 3’ can comprise two or more automated
modules 3, which are identical or similar or complemen-
tary to one another and arranged in a cascade connection
manner.
[0073] In each macro-module 3’, at least one auxiliary
moving device 366, such as a conveyor belt or a robotic
arm, is comprised between two adjacent automated mod-
ules 3. Said auxiliary moving device 366 is preferably
made up of at least part of a first outlet communication
element 39B of module 3 arranged upstream and at least
part of inlet communication element 39A of module 3
arranged downstream relative to the forwarding direction
of electronic device "P" in the different modules. Said
auxiliary moving device 366 substantially connects the
first outlet communication element 39B with inlet com-
munication element 39A of two adjacent modules.
[0074] In the explanatory embodiment shown in figures
2A and 2D, each module 3 comprises at least two test
cells 5A. Said at least two test cells 5A can perform the
same functional test or functional tests that are different
from each other.
[0075] In an an explanatory embodiment, said at least
two test cells 5A are operatively arranged in parallel to
one another, so as to simultaneously test each an elec-
tronic device "P".
[0076] In an an explanatory embodiment, said at least
two test cells 5A are operatively arranged in series to one
another, so as to test the same electronic device "P" in
two different moments in time, one after the other.
[0077] In an an explanatory embodiment, module 3 can
comprise an identification device 6, for example an RFID
system. Preferably, said identification device 6 is ar-
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ranged close to inlet communication element 39A, so as
to perform the identification of electronic device "P" as
soon as it reaches module 3, as shown by way of example
in figure 2A. Said identification device 6, in an alternative
embodiment, corresponds to an actuation system 55 of
a cell 5.
[0078] As shown in figure 4A, said supervision unit 32
is also suited to control identification device 6, inlet com-
munication element 39A and said first outlet communi-
cation element 39B and second outlet communication
element 39C.
[0079] Moving on to the manufacturing details of each
single cell 5, as shown in figure 6A, each test cell 5A
comprises: an outer casing 51A, a test cell control unit
53A and at least two test systems 55A, each of which is
operatively connected to said control unit 53A.
[0080] In general, each test system 55A is interchange-
able, for example with a test system 55A suited to perform
a different type of test, so as to modify the test parameters
of cell 5A itself. The modification of the functional test
parameters of test cell 5A is a function of the features of
electronic device "P" to be tested. Said technical feature
of test cell 5A makes the test cell 5A versatile, since the
modification of test system 55A does not require any
change to control unit 53A of cell 5A, at least in terms of
hardware, nor to outer casing 51A.
[0081] In a first embodiment, which is not shown in
detail, said at least two test systems 55A are operatively
arranged in parallel so as to simultaneously test two elec-
tronic devices "P". In an equivalent embodiment, said at
least two test systems 55A are operatively arranged in
series so as to perform two functional tests on the same
electronic device "P", for example two functional tests of
different types. In principle, at least from a functional point
of view, test systems 55A are similar to the test systems
known to a person skilled in the art. The interface be-
tween the single test system 55A and control unit 53A
and with supervision unit 32 is what distinguishes test
cell 5A according to the present invention, and conse-
quently automated module 3, from the modules and cells
of the prior art.
[0082] Moving on to the manufacturing details, as
shown in figure 6C, each marking cell 5C comprises: an
outer casing 51C; a marking cell control unit 53C and a
marking system 55C, which is operatively connected to
said control unit 53C.
[0083] In general, each marking system 55C is inter-
changeable, for example with a marking system 55C suit-
ed to perform a different type of marking, so as to modify
the marking function of cell 5C itself. The modification of
the marking functions of marking cell 5C is a function of
the features of electronic device "P" to be marked or of
the desired marking type.
[0084] Said feature of marking cell 5C makes the mark-
ing cell 5C itself versatile, since the modification of mark-
ing system 55C does not require any change to control
unit 53C of cell 5C, at least in terms of hardware, nor to
outer casing 51C.

[0085] In general, said marking cell 5C can be able to
implement a laser marking on the finished electronic de-
vice "P".
[0086] In general, a test cell 5A can be suited to control
the marking performed by marking cell 5C.
[0087] Moving on to the manufacturing details, as
shown in figure 6B, each assembly cell 5B comprises:
an outer casing 51B; an assembly cell control unit 53B
and an assembly system 55B, which is operatively con-
nected to said control unit 53B.
[0088] In general, each assembly system 55B is inter-
changeable, for example with an assembly system 55B
suited to perform a different assembly function, so as to
modify the assembly function of cell 5B itself.
[0089] The modification of the assembly functions of
assembly cell 5B is a function of the features of electronic
device "P" to be assembled.
[0090] Said technical feature makes the assembly cell
5B versatile, since the modification of assembly system
55B does not require any change to control unit 53B of
cell 5B, at least in terms of hardware, nor to outer casing
51B.
[0091] In principle, at least from a functional point of
view, marking systems 55C and assembly systems 55B
are similar to the respective marking and assembly sys-
tems known to a person skilled in the art. The interface
between the single system (55B, 55C) and the respective
control unit (53B, 53C) and with supervision unit 32 is
what distinguishes the cells (5B, 5C) according to the
present invention, and consequently automated module
3, from the modules and cells of the prior art.
[0092] In general, each module 3 comprises an outer
casing comprising moving elements, for instance rollers
or sliding blocks, or a holding portion, such as an inlet
for a lift truck, for example a transpallet. Said moving
element or holding portion can allow the whole module
3 to be moved, apart from the previously described pos-
sibility of moving the single cell 5. The casing itself can
make up at least part of the support structure of moving
device 36, in particular of the moving structure.
[0093] Assembly line 1, suited to comprise a module
3 according to the present invention, normally comprises
at least one cutting module 11 for cutting a PCB circuit
structure "S" in a plurality of electronic boards "E"; at least
one assembly module 12 to assemble electronic compo-
nents on each electronic board "E"; and at least one mov-
ing element 13 to move electronic boards "E" and PCB
circuit structure "S" among the different modules of line 1.
[0094] The modules (11, 13) which are normally com-
prised in assembly line 1 will not be described in detail,
since they are known to a person skilled in the art.
[0095] Figure 5A shows an explanatory flowchart with
the steps of an assembly line 1, wherein a module 3 ac-
cording to the embodiment in figure 1 is comprised.
[0096] Said flowchart shown in figure 5A includes, by
way of example, the following consecutive steps:

A. loading a PCB circuit structure "S"
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B. inserting said structure "S" into cutting module 11;
C. cutting said structure "S" in a plurality of electronic
boards "E";
D. recognition check of each electronic board "E";
E. processing the results, in the form of data, of the
check performed in the previous step D.
F. if an electronic board "E" is not recognized, direct-
ing the board towards a rejection outlet;
G. if an electronic board "E" is recognized, directing
board "E" towards a moving element 13;
H. transferring electronic boards "E" arranged on
said moving element 13 towards assembly module
12;
I. performing the assembly of the electronic compo-
nents and of any protection structures on electronic
board "E", so as to obtain electronic device "P";
J. performing at least one test on electronic device
"P" and processing the results obtained in the form
of data;
K. if the test on electronic device "P" has a negative
result, signaling an error;
L. if the test on electronic device "P" has a positive
result, directing electronic device "P" towards auto-
mated module 3, according to the present invention.

[0097] Below you can find a detailed description of the
essential steps of the actuation and control method of an
automated module 3 used for checking the compliance
of electronic devices "P".
[0098] Said method is particularly suited to be imple-
mented by a computer residing, for example, in supervi-
sion unit 32 comprised in automated module 3, as pre-
viously described.
[0099] The method according to the present invention
comprises the following steps:

• picking up an electronic device "P", coming for ex-
ample from line 1, from inlet communication element
39A and taking it to a cell 5 of automated module 3;

• performing at last one first processing step, for ex-
ample a marking step, on electronic device "P", by
means, for example, of a marking cell 5C;

• performing at least one moving step so as to move
electronic device "P" between two cells 5 of module
3;

• performing at last one second processing step, for
example a test step, on electronic device "P", by
means, for example, of a test cell 5A;

• checking whether product "P" is compliant, for ex-
ample by processing, by means of supervision unit
32, the results, in the form of data, coming from cells
5;

• if device "P" is deemed to be compliant, moving elec-

tronic device "P" up to a first outlet communication
element 39B;

• if device "P" is deemed to be non-compliant, moving
electronic device "P" up to a second outlet commu-
nication element 39C.

[0100] In general, the steps corresponding to a
processing phases can increase, compared to the pro-
posed number, as a function of the number of cells 5
comprised in each module 3 according to the present
invention.
[0101] In general, at least one between said first
processing step and said second processing step is per-
forming at least one test step on electronic device "P".
Furthermore, one of said processing steps is preferably
performing at least one marking step on electronic device
"P".
[0102] The method according to the present invention
is implemented in a cyclic manner, preferably in a con-
tinuous cycle, substantially infinite, preferably until there
are no more electronic devices "P" coming from assembly
line 1.
[0103] The method according to the present invention
preferably comprises at least one step of performing at
least one assembly step to assemble a portion of elec-
tronic device "P", for example by means of at least one
assembly cell 5B.
[0104] Said step of performing at least one assembly
step can be considered as a previously mentioned
processing step. In an alternative embodiment, one be-
tween said first processing step and said second
processing step can be an assembly step.
[0105] The above-mentioned test step consists in the
execution of a functional test, such as for example an
electric test and/or a mechanical test and/or a visual test
and/or a physical test, on electronic device "P". Said test
step is implemented as a function of the type of functional
test to be performed by means of test cell 5A on electronic
device "P" to be tested.
[0106] The above-mentioned marking step consists in
impressing or applying at least one distinctive sign on
electronic device "P". Said marking step is implemented
as a function of the type of marking to be performed by
means of marking cell 5B on electronic device "P" to be
marked.
[0107] The method according to the present invention
can comprise a step for the recognition of electronic de-
vice "P", for example included in module 3 according to
the present invention. Said step can be performed by
means of said identification device 6 or be means of a
specific test cell 5A, comprising for example a test system
55A comprising, in turn, an RFID reader. The recognition
step is preferably performed immediately after the step
of picking up an electronic device "P" from inlet commu-
nication element 39A. The recognition step is preferably
performed before the step of performing at last one first
processing step on the electronic device.

13 14 



EP 3 075 219 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0108] The method according to the present invention
involves a preliminary transition step, in which automated
module 3 according to the present invention, after being
activated and/or connected to an assembly or manufac-
turing line 1, performs a check on different cells 5 and on
the devices (36, 6, 39A-39C) comprised therein. Prefer-
ably, in this step different cells 5 and moving device 36
are set in an initial configuration and are ready to carry
out the steps of the above-mentioned method.
[0109] The above-mentioned step of checking whether
electronic device "P" is compliant can be repeated more
than once, for example it can be performed after each
one of the above-mentioned steps, for instance following
each step of performing one processing step, performed
on electronic device "P" by a cell 5. Indeed, following the
command sent by supervision unit 32 to control unit 53
of a cell 5, with a view to activating the corresponding
actuation system 55, control unit 53 itself returns the re-
sults obtained by actuation system 55 to supervision unit
32 in the form of data. Supervision unit 32, based on the
data received by cells 5, can infer that electronic device
"P" is not compliant with the manufacturing specifications
and therefore move electronic device "P" up to a second
outlet communication element 39C. If, on the other hand,
supervision unit 32 deems electronic device "P" to be
compliant, it can continue carrying out the method, by
performing the step of moving towards a different cell 5
or by moving electronic device "P" up to a first outlet com-
munication element 39B.
[0110] The method of the present invention comprises
secondary cycles or subroutines which are carried out
when an event occurs, wherein a cell 5 of module 3 gen-
erates an event without a direct command having been
sent by control unit 53 and/or by supervision unit 32. A
schematic representation is for example shown in figure
4B.
[0111] The method according to the present invention
will have the most suitable sequence of steps based on
both the number of cells 5 comprised in module 3 and
on the type of cells 5 comprised in module 3 and as a
function of the forming of a queue of electronic devices
"P" for each single cell 5, so as to minimize the time re-
quired by modifying, in a dynamic manner, the sequence
of functional operations to be performed on the single
electronic device "P" by means of module 3, according
to the present invention.
[0112] Module 3 according to the present invention can
be provided with the desired number of cells 5, connected
to one another in a modular way, wherein every cell 5
can perform a processing step as a function of the chosen
type of cell (5A-5C), so that the desired processing steps
are performed on electronic device "P".
[0113] By way of explanatory and non-limiting exam-
ple, the flowchart in figure 5B shows a sequence of steps
that can be performed by a module 3 comprising, for ex-
ample, only one marking cell 5C and two test cells 5A.
[0114] The figure shows the following sequence of
steps:

a) picking up an electronic device "P", coming for
example from line 1, from inlet communication ele-
ment 39A and taking it to a cell 5 of automated mod-
ule 3, by means of said moving device 36;
b) performing a step for the recognition of electronic
device "P" which was picked up, for example, by
means of an identification device 6;
c) performing a marking step on electronic device
"P", for example by using marking system 55C of
marking cell 5C;
d) performing a moving step so as to move electronic
device "P", by means of said moving device 36, to-
wards a test system 55A of a test cell 5A;
e) performing at least one test step on electronic de-
vice "P", by means of at least one test system 55A,
for instance of the visual type, comprised in a test
cell 5A;
f) checking whether electronic device "P" is compli-
ant, for example by processing, by means of super-
vision unit 32, the data coming from control unit 53A
of test cells 5A and from control unit 53C of marking
cell 5C;
g) if device "P" is deemed to be compliant, moving
electronic device "P" up to a first outlet communica-
tion element 39B;
h) if device "P" is deemed to be non-compliant, mov-
ing electronic device "P" up to a second outlet com-
munication element 39C.

[0115] As mentioned above, the sequence of steps is
performed by a module 3 preferably comprising one sin-
gle marking cell 5C and two test cells 5A. Even more
preferably, said two test cells 5A are substantially iden-
tical to each other and suited to perform the same test
function. In particular, said two test cells 5A are suited to
perform a visual test on electronic device "P". More in
detail, each test cell 5A comprises two test systems 55A
which are substantially identical to each other.
[0116] Thanks to the presence of two substantially sim-
ilar test cells 5A, the test can be performed in a parallel
way by simultaneously testing at least two electronic de-
vices "P". More in detail, since two test systems 55A are
comprised, each test cell 5A can simultaneously test two
electronic devices "P".
[0117] In general, the peculiarity of module 3 according
to the present invention is its versatility, which means it
is not dedicated to a single product/process, on the con-
trary it can be easily configured by replacing the different
cells 5 comprised therein or by simply replacing actuation
systems or fixtures 55 belonging to each different cell 5.
[0118] Module 3 according to the present invention al-
lows three degrees of freedom to be achieved in the de-
sired embodiment of module 3 or macro-module 3’, and
in particular:

- each module 3 can be connected to a similar or
equivalent module in a cascade connection manner,
thus obtaining a macro-module 3’;
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- each module 3 can change the type of cells 5 com-
prised therein or their order, so as to obtain the de-
sired sequence of functional operations;

- each single cell 5 can be modified by changing only
actuation system or fixture 55 associated therewith,
by allowing the modification of the features of a spe-
cific cell 5 (test, assembly, marking) or the modifica-
tion of the type itself of starting cell 5, or by changing
the features of actuation system 55, without chang-
ing control unit 53 suited to manage the cell. By way
of example, it is possible to both modify the type of
functional test by modifying test system 55A, and to
obtain an assembly cell 5B starting from a test cell
5A, by changing, for example, only actuation system
55.

[0119] Module 3 according to the present invention al-
lows the distinction between electronic devices "P" to be
deemed as compliant and electronic devices "P" to be
deemed as non-compliant.
[0120] Module 3 according to the present invention can
be equipped with a desired number of cells 5 by connect-
ing the different cells 5 to each other in a modular way,
so as to obtain the desired sequence. Therefore, module
3 according to the present invention turns out to be flex-
ible thanks both to its modularity, which makes it possible
to assemble the different cells (5A-5C) with other cells
(5A-5C), and to the flexibility of the single cell 5, which
can rapidly change its functional features as a function
of the single electronic device "P" to be manufactured
and/or tested, by modifying the relevant actuation system
55.
[0121] Module 3 according to the present invention can
be reused for the manufacturing of different electronic
devices "P".
[0122] By way of explanatory and non-limiting exam-
ple, module 3, according to the present invention as
shown in figure 2D, allows a production change of elec-
tronic device "P" to be performed in about an hour.
[0123] Module 3 according to the present invention is
characterized by the independence of the single cells 5,
i.e. each cell 5 can work in complete autonomy from the
other cells 5.
[0124] Module 3 according to the present invention is
able to restore itself on its own thanks to the presence
of supervision unit 32, which can rapidly interface with
the single control units 53 of the single cells 5. Each cell
5 is able to restore itself on its own thanks to the presence
of control unit 53, which can rapidly interface with the
different actuation systems 55 that can be associated
with each single cell 5.

NUMERICAL REFERENCES:
Assembly line 1
Cutting module 11
Assembly module 12

Moving element 13

Claims

1. An automated module (3) for assembly lines (1) to
assemble electronic devices (P);
said module (3) is adapted to be the last module of
an assembly line (1) to assemble electronic devices
(P), and to perform at least one test and the final
marking of the electronic device (P);
said automated module (3) comprises a plurality of
cells (5) ;
each cell (5) comprises:

• a support structure (51);
• a control unit (53);
• at least one actuating system (55), operatively
connected to said control unit (53), for receiving

(continued)

Data storing device 15
Automated module 3
Macro-module 3’
Supervision unit 32
Moving device 36
Auxiliary moving device 366

Holding element 37
Moving structure 38
Inlet communication element 39A
First outlet communication element 39B
Second outlet communication element 39C
Cell 5

Moving means 50
Support structure 51
Control unit 53
Actuation system 55
Test cell 5A
Outer casing 51A

Test cell control unit 53A
Test system 55A
Assembly cell 5B
Outer casing 51B
Assembly cell control unit 53B

Assembly system 55B
Marking cell 5C
Outer casing 51C
Marking cell control unit 53C
Marking system 55C
Identification device 6

PCB circuit structure S
Electronic board E
Electronic devices P
First axis X
Second axis Y
Third axis Z

17 18 



EP 3 075 219 B1

11

5

10

15

20

25

30

35

40

45

50

55

commands and for transmitting the results ob-
tained, in the form of data, from and to said con-
trol unit (53);

said automated module (3) comprises:

• at least one moving device (36), for moving at
least one electronic device (P) among the differ-
ent cells (5) comprised in the module (3);
• a supervision unit (32), for:

+ interacting with each control unit (53) of
each cell (5), thus sending commands to
control each single cell (5) and receiving the
respective results from the respective con-
trol units (53) in the form of data;
+ controlling said at least one moving device
(36) for its activation, so as to move the elec-
tronic devices (P) among the different cells
(5);

the different cells (5) are independent of one another
and are assembled with one another in a modular
manner in the desired sequence, so as to perform a
desired sequence of operations on the electronic de-
vice (P);
said module (3) comprising at least one test cell (5A),
for performing at least one functional test on at least
one electronic device (P) by means of a respective
actuation system (55), and
at least one marking cell (5C), for applying at least
one distinctive sign onto at least one electronic de-
vice (P) by means of a respective actuation system
(55).

2. Module according to claim 1, wherein at least one
assembly cell (5B) is provided, for assembling at
least one portion of at least one electronic device (P)
by means of a respective actuation system (55).

3. Module according to claim 1, wherein each module
(3) comprises at least two test cells (5A), which are
operatively arranged in parallel to one another, so
as to each simultaneously test an electronic device
(P).

4. Module according to claim 1, wherein each test cell
(3) comprises:

• an outer casing (51A);
• a test cell control unit (53A);
• at least two test systems (55A), each of which
is operatively connected to said control unit
(53A);

each test system (55A) is interchangeable, so as to
modify its test parameters as a function of the fea-
tures of the electronic device (P) to be tested.

5. Module according to claim 4, wherein said at least
two test systems (55A) are operatively arranged in
parallel so as to simultaneously test two distinct elec-
tronic devices (P).

6. Module according to claim 4, wherein said at least
two test systems (55A) are operatively arranged in
series so as to perform two distinct functional tests
on the same electronic device (P).

7. Module according to claim 1, wherein each marking
cell (5C) comprises:

• an outer casing (51C);
• a marking cell control unit (53C);
• a marking system (55C), which is operatively
connected to said control unit (53C);

said marking system (55C) is interchangeable, so
as to modify its marking functions as a function of
the features of the electronic device (P) to be marked.

8. Module according to claim 1, wherein said at least
one moving device (36) comprises a holding element
(37), for holding the electronic device (P), and a mov-
ing structure (38) to allow the holding element (37)
to be moved along at least two axes.

9. Module according to claim 2, wherein each assembly
cell (5B) comprises:

• an outer casing (51B);
• an assembly cell control unit (53B);
• an assembly system (55B), which is operative-
ly connected to said control unit (53B);

said assembly system (55B) is interchangeable, so
as to modify its assembly functions as a function of
the features of the electronic device (P) to be assem-
bled.

10. Module according to claim 1, wherein each cell com-
prises at least one moving means (50) to move the
single cell (5).

11. An assembly line (1) to assemble electronic devices
(P) comprising:

• at least one cutting module (11) to cut a PCB
circuit structure (S) in a plurality of electronic
boards (E),
• at least one assembly module (12) to assemble
electronic components on each electronic board
(E),
• at least one moving element (13) to move said
electronic boards (E) and said PCB circuit struc-
ture (S) among the different modules of the line
(1),
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characterized in that it comprises at least one au-
tomated module (3) according to any of the claims
from 1 to 10.

12. Line according to claim 11, wherein said module (3)
is arranged at the end of the assembly line (1).

13. A method to actuate and control an automated mod-
ule (3) to check the compliance of electronic devices
(P);
the method being implemented by an electronic
processor residing in a supervision module (32) com-
prised in the automated module (3) according to any
of the claims from 1 to 10;
the method comprises the following steps:

• picking up an electronic device (P) from an inlet
communication element (39A) and taking it to a
cell (5) comprised in the automated module (3);
• performing at last one first processing step on
the electronic device (P);
• performing at least one moving step so as to
move the electronic device (P) between two cells
(5) of the module (3) ;
• performing at last one second processing step
on the electronic device (P);
• checking whether the product (P) is compliant
by processing, by means of the supervision unit
(32), the results, in the form of data, coming from
the different cells (5);
• if the device (P) is deemed to be compliant,
moving the electronic device (P) up to a first out-
let communication element (39B);
• if the device (P) is deemed to be non-compliant,
moving the electronic device (P) up to a second
outlet communication element (39C).

14. Method according to claim 13, wherein at least one
between said first processing step and said second
processing step is performing at least one test step
on the electronic device (P).

15. Method according to claim 14, wherein one of said
processing steps is performing at least one marking
step on the electronic device (P).

16. Method according to claim 14 or 15, wherein a step
is provided to perform at least one assembly step to
assemble a portion of the electronic device (P).

17. Method according to claims 14 and 15, wherein:

the test step consists in the execution of a func-
tional test, such as for example an electric test
and/or a mechanical test and/or a visual test
and/or a physical test, on the electronic device
"P"; and
the marking step consists in impressing at least

one distinctive sign on the electronic device (P).

Patentansprüche

1. Ein automatisiertes Modul (3) für Montagelinien (1)
zum Zusammenbau der elektronischen Vorrichtun-
gen (P);
wobei das Modul (3) dazu ausgelegt ist, das letzte
Modul einer Montagelinie (1) zum Zusammenbauen
der elektronischen Vorrichtungen (P) zu sein, und
mindestens einen Test und die abschließende Mar-
kierung der elektronischen Vorrichtung (P) durchzu-
führen;
wobei das automatisierte Modul (3) eine Vielzahl von
Zellen (5) umfasst;
wobei jede Zelle (5) umfasst:

• eine Stützstruktur (51);
• eine Steuereinheit (53);
• mindestens ein mit der Steuereinheit (53) ope-
rativ verbundenes Betätigungssystem (55) zum
Empfangen von Befehlen und zum Übertragen
der erhaltenen Ergebnisse in Form von Daten,
von und zu der Steuereinheit (53);

wobei das automatisierte Modul (3) umfasst:

• mindestens eine Bewegungsvorrichtung (36)
zum Bewegen mindestens einer elektronischen
Vorrichtung (P) zwischen den verschiedenen
Zellen (5), die sich in dem Modul (3) befinden;
• eine Überwachungseinheit (32) zum:

+ Wechselwirken mit jeder Steuereinheit
(53) jeder Zelle (5), wodurch Befehle gesen-
det werden, um jede einzelne Zelle (5) zu
steuern und die jeweiligen Ergebnisse von
den jeweiligen Steuereinheiten (53) in Form
von Daten empfangen werden;
+ Steuern der mindestens eine Bewegungs-
vorrichtung (36) für ihre Aktivierung, um die
elektronischen Vorrichtungen (P) zwischen
den verschiedenen Zellen (5) zu bewegen;

wobei die verschiedenen Zellen (5) voneinander un-
abhängig sind und in der gewünschten Reihenfolge
modular zusammengebaut werden, um eine ge-
wünschte Reihenfolge der Operationen an der elek-
tronischen Vorrichtung (P) durchzuführen; wobei
das Modul (3) mindestens eine Testzelle (5A) zum
Durchführen mindestens eines Funktionstests an
mindestens einer elektronischen Vorrichtung (P)
mittels eines jeweiligen Betätigungssystems (55),
und mindestens eine Markierungszelle (5C) zum An-
wenden mindestens eines Unterscheidungszei-
chens an mindestens einer elektronischen Vorrich-
tung (P) mittels eines jeweiligen Betätigungssys-
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tems (55) umfasst.

2. Modul nach Anspruch 1, wobei mindestens eine
Montagezelle (5B) vorgesehen ist, um mindestens
einen Teil von mindestens einer elektronischen Vor-
richtung (P) mittels eines jeweiligen Betätigungssys-
tems (55) zusammenzubauen.

3. Modul nach Anspruch 2, wobei jedes Modul (3) min-
destens zwei Testzellen (5A) umfasst, die operativ
parallel zueinander angeordnet sind, um eine elek-
tronische Vorrichtung (P) jeweils gleichzeitig zu tes-
ten.

4. Modul nach Anspruch 1, wobei jede Testzelle (3)
umfasst:

• ein äußeres Gehäuse (51A);
• eine Testzellensteuereinheit (53A);
• mindestens zwei Testsysteme (55A), von de-
nen jedes operativ mit der Steuereinheit (53A)
verbunden ist;

wobei jedes Testsystem (55A) austauschbar ist, um
seine Testparameter als eine Funktion der Merkma-
le der zu testenden elektronische Vorrichtung (P) zu
modifizieren.

5. Modul nach Anspruch 4, wobei die mindestens zwei
Testsysteme (55A) operativ parallel angeordnet
sind, um gleichzeitig zwei verschiedene elektroni-
sche Vorrichtungen (P) zu testen.

6. Modul nach Anspruch 4, wobei die mindestens zwei
Testsysteme (55A) operativ in Reihe angeordnet
sind, um zwei unterschiedliche Funktionstests an
der gleichen elektronischen Vorrichtung (P) durch-
zuführen.

7. Modul nach Anspruch 1, wobei jede Markierungs-
zelle (5C) umfasst:

• ein äußeres Gehäuse (51C);
• eine Markierungszellensteuereinheit (53C);
• ein Markierungssystem (55C), das operativ mit
der Steuereinheit (53C) verbunden ist;

wobei das Markiersystem (55C) austauschbar ist,
um seine Markierungsfunktionen als eine Funktion
der Merkmale der zu kennzeichnenden elektroni-
schen Vorrichtung (P) zu modifizieren.

8. Modul nach Anspruch 1, wobei die mindestens eine
Bewegungsvorrichtung (36) ein Halteelement (37)
zum Halten der elektronischen Vorrichtung (P) und
eine bewegliche Struktur (38) umfasst, um zu ermög-
lichen, dass das Halteelement sich entlang mindes-
tens zwei Achsen bewegt.

9. Modul nach Anspruch 2, wobei jede Montagezelle
(5B) umfasst:

• ein äußeres Gehäuse (51B);
• eine Montagezellensteuereinheit (53B);
• ein Montagesystem (55B), das operativ mit der
Steuereinheit (53B) verbunden ist; wobei das
Montagesystem (55B) austauschbar ist, um sei-
ne Montagefunktionen als eine Funktion der
Merkmale der zu montierenden elektronischen
Vorrichtung (P) zu modifizieren.

10. Modul nach Anspruch 1, wobei jede Zelle mindes-
tens ein Bewegungsmittel (50) zum Bewegen der
einzelnen Zelle (5) umfasst.

11. Eine Montagelinie (1) zum Zusammenbauen der
elektronischen Vorrichtungen (P), umfassend:

• mindestens ein Schneidemodul (11) zum Aus-
schneiden einer PCB-Schaltungsstruktur (S) in
einer Mehrzahl von elektronischen Platinen (E),
• mindestens ein Montagemodul (12) zum Zu-
sammenbauen von elektronischen Bauteilen
auf jeder elektronischen Platine (E),
• mindestens ein bewegliches Element (13), um
die elektronischen Platinen (E) und die PCB-
Schaltungsstruktur (S) zwischen den verschie-
denen Modulen der Linie (1) zu bewegen,

dadurch gekennzeichnet, dass die Montagelinie
mindestens ein automatisiertes Modul (3) nach ei-
nem der Ansprüche 1 bis 10 umfasst.

12. Leitung nach Anspruch 11, wobei das Modul (3) am
Ende der Montagelinie (1) angeordnet ist.

13. Verfahren zur Betätigung und Steuerung eines au-
tomatisierten Moduls (3) zur Überprüfung der Über-
einstimmung von elektronischen Vorrichtungen (P);
wobei das Verfahren durch einen elektronischen
Prozessor implementiert wird, der in einem Überwa-
chungsmodul (32) angesiedelt ist, das sich in dem
automatisierten Modul (3) gemäß einem der Ansprü-
che 1 bis 10 befindet;
wobei das Verfahren die folgenden Schritte umfasst:

• Aufnehmen einer elektronischen Vorrichtung
(P) von einem Einlasskommunikationselement
(39A) und Bringen derselben zu einer Zelle (5),
die sich in dem automatisierten Modul (3) befin-
det;
• Durchführen zuletzt eines ersten Verarbei-
tungsschritts auf der elektronischen Vorrichtung
(P)
• Durchführen mindestens eines Bewegungs-
schritts, um die elektronische Vorrichtung (P)
zwischen zwei Zellen (5) des Moduls (3) zu be-
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wegen;
• Durchführen zuletzt eines zweiten Verarbei-
tungsschritts an der elektronischen Vorrichtung
(P);
• Überprüfen, ob das Produkt (P) durch die Ver-
arbeitung mittels Überwachungseinheit (32)
und Ergebnisse in Form von Daten, die von den
verschiedenen Zellen (5) stammen, kompatibel
ist;
• wenn die Vorrichtung (P) als kompatibel gilt,
Bewegen der elektronischen Vorrichtung (P) zu
einem ersten Auslasskommunikationselement
(39B);
• wenn das Vorrichtung (P) als nicht kompatibel
gilt, Bewegen der elektronischen Vorrichtung
(P) zu einem zweiten Auslasskommunikations-
element (39C).

14. Verfahren nach Anspruch 13, wobei mindestens ei-
ner zwischen dem ersten Verarbeitungsschritt und
dem zweiten Verarbeitungsschritt mindestens ein
Testschritt an der elektronischen Vorrichtung (P)
durchgeführt.

15. Verfahren nach Anspruch 14, wobei einer der Ver-
arbeitungsschritte mindestens einen Markierungs-
schritt an der elektronischen Vorrichtung (P) durch-
führt.

16. Verfahren nach Anspruch 14 oder 15, wobei ein
Schritt vorgesehen ist, um mindestens einen Mon-
tageschritt durchführen, um einen Teil der elektroni-
schen Vorrichtung (P) zusammenzubauen.

17. Verfahren nach den Ansprüchen 14 und 15, wobei:

der Testschritt besteht in der Durchführung ei-
nes Funktionstests, wie beispielsweise eines
elektrischen Tests und / oder eines mechani-
schen Tests und / oder eines visuellen Tests
und / oder eines physikalischen Tests, an der
elektronischen Vorrichtung (P); und
der Markierungsschritt darin besteht, mindes-
tens ein Unterscheidungszeichen auf der elek-
tronischen Vorrichtung (P) einzuprägen.

Revendications

1. Module automatisé (3) pour des chaînes d’assem-
blage (1) pour assembler des dispositifs électroni-
ques (P) ;
ledit module (3) est adapté pour être le dernier mo-
dule d’une chaîne d’assemblage (1) pour assembler
des dispositifs électroniques (P), et pour réaliser au
moins un essai et le marquage final du dispositif élec-
tronique (P) ;
ledit module automatisé (3) comprend une pluralité

de cellules (5) ;
chaque cellule (5) comprend :

• une structure de support (51) ;
• une unité de commande (53) ;
• au moins un système d’actionnement (55),
connecté opérationnellement à ladite unité de
commande (53), pour recevoir des ordres et
pour transmettre les résultats obtenus, sous for-
me de données, de et à ladite unité de comman-
de (53) ;

ledit module automatisé (3) comprend :

• au moins un dispositif de déplacement (36),
pour déplacer au moins un dispositif électroni-
que (P) parmi les différentes cellules (5) com-
prises dans le module (3) ;
• une unité de supervision (32), pour :

+ interagir avec chaque unité de commande
(53) de chaque cellule (5), envoyant ainsi
des ordres pour commander chaque cellule
unique (5) et recevoir les résultats respec-
tifs des unités de commande (53) respecti-
ves sous forme de données ;
+ commander ledit au moins un dispositif de
déplacement (36) pour son activation, de
façon à déplacer les dispositifs électroni-
ques (P) parmi les différentes cellules (5) ;

les différentes cellules (5) sont indépendantes les
unes des autres et sont assemblées les unes aux
autres de manière modulaire dans la séquence sou-
haitée, de façon à réaliser une séquence d’opéra-
tions souhaitée sur le dispositif électronique (P) ;
ledit module (3) comprenant au moins une cellule
d’essai (5A), pour réaliser au moins un essai fonc-
tionnel sur au moins un dispositif électronique (P) au
moyen d’un système d’actionnement (55) respectif,
et
au moins une cellule de marquage (5C), pour appli-
quer au moins un signe distinctif sur au moins un
dispositif électronique (P) au moyen d’un système
d’actionnement (55) respectif.

2. Module selon la revendication 1, dans lequel au
moins une cellule d’assemblage (5B) est prévue,
pour assembler au moins une portion d’au moins un
dispositif électronique (P) au moyen d’un système
d’actionnement (55) respectif.

3. Module selon la revendication 1, dans lequel chaque
module (3) comprend au moins deux cellules d’essai
(5A), qui sont agencées opérationnellement en pa-
rallèle l’une à l’autre, de façon à ce que mette simul-
tanément à l’essai un dispositif électronique (P).
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4. Module selon la revendication 1, dans lequel chaque
cellule d’essai (3) comprend :

• un boîtier extérieur (51A) ;
• une unité de commande de cellule d’essai
(53A) ;
• au moins deux systèmes d’essai (55A), dont
chacun est connecté opérationnellement à ladi-
te unité de commande (53A) ;

chaque système d’essai (55A) est interchangeable,
de façon à modifier ses paramètres d’essai en fonc-
tion des particularités du dispositif électronique (P)
à mettre à l’essai.

5. Module selon la revendication 4, dans lequel lesdits
au moins deux systèmes d’essai (55A) sont agencés
opérationnellement en parallèle de façon à mettre
simultanément à l’essai deux dispositifs électroni-
ques (P).

6. Module selon la revendication 4, dans lequel lesdits
au moins deux systèmes d’essai (55A) sont agencés
opérationnellement en série de façon à réaliser deux
essais fonctionnels distincts sur le même dispositif
électronique (P).

7. Module selon la revendication 1, dans lequel chaque
cellule de marquage (5C) comprend :

• un boîtier extérieur (51C) ;
• une unité de commande de cellule de marqua-
ge (53C) ;
• un système de marquage (55C), qui est con-
necté opérationnellement à ladite unité de com-
mande (53C) ; ledit système de marquage (55C)
est interchangeable, de façon à modifier ses
fonctions de marquage en fonction des particu-
larités du dispositif électronique (P) à marquer.

8. Module selon la revendication 1, dans lequel ledit au
moins un dispositif de déplacement (36) comprend
un élément de maintien (37), pour maintenir le dis-
positif électronique (P), et une structure de déplace-
ment (38) pour permettre de déplacer l’élément de
maintien (37) selon au moins deux axes.

9. Module selon la revendication 2, dans lequel chaque
cellule d’assemblage (5B) comprend :

• un boîtier extérieur (51B) ;
• une unité de commande de cellule d’assem-
blage (53B) ;
• un système d’assemblage (55B), qui est con-
necté opérationnellement à ladite unité de com-
mande (53B) ; ledit système d’assemblage
(55B) est interchangeable, de façon à modifier
ses fonctions d’assemblage en fonction des par-

ticularités du dispositif électronique (P) à as-
sembler.

10. Module selon la revendication 1, dans lequel chaque
cellule comprend au moins un moyen de déplace-
ment (50) pour déplacer la cellule unique (5).

11. Chaîne d’assemblage (1) pour assembler des dis-
positifs électroniques (P) comprenant :

• au moins un module de coupe (11) pour couper
une structure de circuit PCB (S) en une pluralité
de cartes électroniques (E),
• au moins un module d’assemblage (12) pour
assembler des composants électroniques sur
chaque carte électronique (E),
• au moins un élément de déplacement (13) pour
déplacer lesdites cartes électroniques (E) et la-
dite structure de circuit PCB (S) parmi les diffé-
rents modules de la chaîne (1),

caractérisée en ce qu’elle comprend au moins un
module automatisé (3) selon l’une quelconque des
revendications 1 à 10.

12. Chaîne selon la revendication 11, dans laquelle ledit
module (3) est agencé à l’extrémité de la chaîne d’as-
semblage (1).

13. Procédé d’actionnement et de commande d’un mo-
dule automatisé (3) pour vérifier la conformité de dis-
positifs électroniques (P) ;
le procédé étant implémenté par un processeur élec-
tronique résidant dans un module de supervision
(32) compris dans le module automatisé (3) selon
l’une quelconque des revendications 1 à 10 ;
le procédé comprend les étapes suivantes :

• le prélèvement d’un dispositif électronique (P)
depuis un élément de communication d’entrée
(39A) et le fait de l’amener jusqu’à une cellule
(5) comprise dans le module automatisé (3) ;
• la réalisation d’au moins une première étape
de traitement sur le dispositif électronique (P) ;
• la réalisation d’au moins une étape de dépla-
cement de façon à déplacer le dispositif électro-
nique (P) entre deux cellules (5) du module (3) ;
• la réalisation d’au moins une seconde étape
de traitement sur le dispositif électronique (P) ;
• le fait de vérifier si le produit (P) est conforme
par traitement, au moyen de l’unité de supervi-
sion (32), aux résultats, sous forme de données,
provenant des différentes cellules (5) ;
• si le dispositif (P) est jugé conforme, le dépla-
cement du dispositif électronique (P) jusqu’à un
premier élément de communication de sortie
(39B) ;
• si le dispositif (P) est jugé non conforme, le
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déplacement du dispositif électronique (P) jus-
qu’à un second élément de communication de
sortie (39C).

14. Procédé selon la revendication 13, dans lequel au
moins l’une entre ladite première étape de traitement
et ladite seconde étape de traitement réalise au
moins une étape d’essai sur le dispositif électronique
(P).

15. Procédé selon la revendication 14, dans lequel l’une
desdites étapes de traitement réalise au moins une
étape de marquage sur le dispositif électronique (P).

16. Procédé selon la revendication 14 ou 15, dans lequel
une étape est prévue pour réaliser au moins une
étape d’assemblage afin d’assembler une portion du
dispositif électronique (P).

17. Procédé selon les revendications 14 et 15, dans
lequel :

l’étape d’essai consiste en l’exécution d’un essai
fonctionnel, tel que par exemple, un essai élec-
trique et/ou un essai mécanique et/ou un essai
visuel et/ou un essai physique, sur le dispositif
électronique « P » ; et l’étape de marquage con-
siste à imprimer au moins un signe distinctif sur
le dispositif électronique (P).
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