
;OPe3eDAl"6XT04~ 24 February 2004 Description Device for delivering
electronic components 5 The invention relates to a device for delivering
electronic components, in particular Sly components, to an insertion unit,
a bar unit formed from a plurality of components being provided to a
delivery unit having a plurality of delivery rails. In order to produce
electronic circuits, insertion units are known, in which circuit carriers
are fitted with electronic components. The electronic components are
usually kept ready as a unit. In particular, high 15 value components, such
as integrated circuits, plugs, etc., are delivered to the insertion unit as
a bar unit. For the. purpose of setting up the insertion unit, the bar
units are usually kept ready in a delivery unit of a mobile change table.
The delivery unit has a 20 plurality of delivery rails, which are assigned
to corresponding delivery lines of the insertion unit. Since, in particular
during setup, the delivery unit is filled with bar units at a location
remote from the insertion unit, if there is inattention on the part of 25
the operator, erroneous assignment of the bar unit to the predefined
delivery rail of the delivery unit may occur. This leads to the erroneous
population of the circuit carrier in the insertion unit. 30 It is therefore
an object of the present invention to develop a device for delivering
electronic components in such a way that secure and reliable fitting of
electronic components is ensured. 35 In order to achieve this object, in
conjunction with the preamble of patent claim 1, the invention is
characterized in that   24 February 2004 - 2  the delivery rail is in each
case assigned an actuating. means which, depending on delivery control data
processed in a control unit, can be brought into a locked position in which
the delivery rail is blocked 5 or into an unlocked position in which the
delivery rail is released. The particular advantage of the device according
to the invention resides in the fact that setup and refilling 10 errors are
reliably avoided. Furthermore, machine stoppages can be reduced or avoided,
since the rapid and secure assignment of the bar unit to corresponding
delivery rails of a delivery unit is ensured. The basic idea of the
invention is to specify a checking 15 mechanism which reliably prevents
erroneous manual assignment of the bar units to the respective delivery
rails. According to the invention, the delivery unit is assigned a control
unit to generate delivery control data, which are transmitted to an
actuating means 20 respectively assigned to a delivery rail. Depending on
the content of the delivery control data, the actuating means is actuated,
so that it is brought either into a locked position in which the delivery
of the bar unit is blocked or into an unlocked position in which said 



25 delivery of the bar unit is released. According to a development of the
invention, the control unit has a means for acquiring and processing
component-related data relating to the bar unit or, 30 respectively,
fitting-related data containing setup information. By means of entering the
component-related data of a specific bar unit, the delivery rail for the
corresponding bar unit can be determined, while taking account of the
fitting-related data. As a result of the 35 output of delivery control
data, the actuating means of the corresponding delivery rail is brought
into an unlocked position, so that the bar unit can be inserted into an
insertion area of the delivery rail.   ' _ 3 _ 24 February 2004 The
component-related data of the bar unit can advantageously be applied to the
unit as a bar code marking, so that they can be read into the control unit
by means of a reader unit connected to the control 5 unit. The fact that
the component-related data are permanently coupled to the bar unit means
that confusion between the bar units when they are assigned to the delivery
rails is reliably avoided. 10 According to a further embodiment of the
invention, the component-related data can also be stored in a memory of a
chip card, the chip card being permanently connected to a corresponding bar
unit via a coupling element. As a result of the design as a chip card, any
15 charge to the component-related data can be made in an electronically
simple way. According to a preferred embodiment of the invention, the
actuating element is designed as an electromagnetic 20 actuating element
and has a locking cylinder, which is designed such that it can be displaced
transversely with respect to the conveying direction predefined by the
delivery rail. By means of being driven electrically, these can be brought
simply into a locked 25 or unlocked position. According to a development of
the invention; the actuating elements are in each case connected via a.
plug-in connection to a common distributor strip. The 30 distributor strip
is preferably connected mechanically and electrically to the control "unit
. This advantageously results in a modular structure of the device
according to the invention, which can easily be mounted on an existing
delivery unit. 35 According to a development of the invention, the
actuating element and/or the distributor light-emitting   - 3a - 24
February 2004 means, by means of which, in particular in the case of a
large number of delivery rails, the strip have 



4 _ 24 February 2004 detection of the association by the operator is made
easier. Further advantages of the invention emerge from the 5 further
subclaims. 10 An exemplary embodiment of the invention wil l be described
in more detail below using the drawings, in which: Figure 1 shows a
perspective illustration. of a device according to the invention and Figure
2 shows an enlarged illustration of an 15 actuating element in a locked
position. The device according to the invention is used in particular when
delivering electronic components as a bar unit. Preferably combined in a
bar unit are a 20 plurality of more complex components of one type, such as
integrated circuits (IC), BGA components (ball-grid array components) etc.
The bar units with these SNm components have to be delivered on a
predefined delivery path to an insertion unit (not illustrated) in 25 order
to populate a circuit carrier. A delivery unit illustrated schematically in
Figure 1 is placed on a change table (not illustrated), which is designed
such that it can be moved, so that the setting 30 up of the SNm components
can be carried out at a location removed from the insertion unit. The
delivery unit 1 has a plurality of delivery rails 2; which are each
designed as profiles of U-shaped cross section. The delivery rails 2 are
arranged parallel to and at a 35 distance from one another. At an end
facing away from the insertion unit, the delivery rails 2 each have an
insertion area 3, which has side guides 5   - 5 - 24 February 2004
projecting only from a base surface 4. In this insertion area 3, bar units
6 are in each case placed manually and brought into a position parallel to
the extent of the delivery rail 2, so that the bar unit 6 5 can be shifted
along a delivery path 7 in the delivery rail 2. The bar unit is of box-like
design, the crosssectional contour of the bar unit 6 being designed such
that it can be shifted with play within the delivery rail 2. 10 



In the insertion area 3 , the base surface 4 has a hole 8, with respect to
which a locking cylinder 9 is arranged such that it can be adjusted
axially. The locking cylinder 9 is a constituent part of an 15
electromagnetic actuating element 10, which is fitted underneath the
delivery rail 2 by fixing means (not illustrated). A top of the actuating
element 10 preferably bears directly on an underside of the base surface 4,
see figure 2. 20 The locking cylinder 9 is designed as a reciprocating
magnet which, as a result of electrical actuation, can be brought into a
locked position in which the delivery rail 2 is blocked and into an
unlocked position in 25 which the delivery rail 2 is released. In order to
drive the actuating element 10 electrically, the latter is connected
electrically and mechanically, by means of a cable and a plug element 12
adjoining the end of the Tatter, to a distributor strip 13. The distributor
30 strip 13 extends transversely with respect to the delivery rails 2 in an
area which precedes the insertion area 3 of the delivery rails 2. The
distributor strip 13 is connected mechanically and electrically to a
control unit 14 which is arranged at 35 the side and in which evaluation
electronics with a microcontroller and a read-only memory are arranged.
Stored in the read-only memory is a comparison program for determining the
assignment of the bar unit to one of the delivery rails 2.   _ 6 - 24
February 2004 Integrated in the control unit 14 is a card reader, by means
of which information stored on a chip card 15 can be read out. The chip
card 15 is connected firmly but detachably to a bar unit 6 by a coupling
element (not 5 illustrated). The chip card 15 contains componentrelated
data, in particular parts numbers, etc. relating to the components
contained in the bar unit 6. In order to set up the components or refill
the same, 10 the chip card 15 connected mechanically to the bar unit 6 is
inserted into a slot 16 in the control unit 14, so that the
component-related data can be read out and processed in the evaluation
electronics. The componentrelated data are checked in the evaluation
electronics 15 of the control unit l4 for agreement with the fittingrelated
data respectively assigned to the delivery rails 2 for agreement. The
fitting-related data contain setup information, which contains statements
about an assignment of components to be processed to that one of 20 the
respective delivery rails 2 by means of which the components are delivered
to the insertion unit at a predefined location. This setup information
therefore depends on the respective insertion unit and can be supplied to
the control unit 14 by means of a data 25 interface 17 by a line control
computer. Alternatively, these fitting-related data can also be read in by
means of a further master chip card as a result of it being inserted into
the slot 16. 30 Following the insertion of the chip card 15 having the
component-related data, the code for the components of the corresponding
bar unit 6 is displayed in a display 18. In this way, the operator is
informed about the content of the bar unit 6. By means of comparing the 35
component-related data with the fitting-related data in the evaluation
electronics, delivery control data are generated in the latter and, as
delivery control signals, are transmitted sequentially to the 



- ~ _ 24 February 2004 distributor strip 13. At the same time., the
delivery control signal is output to a plug-in device 19 which corresponds
to the delivery rail 2 into which the corresponding bar unit 6 is to be
inserted. By means of 5 this delivery control signal, the corresponding
actuating element 10 is actuated in such a way that the locking cylinder 9
is brought out of its blocking initial position into the unlocked position
in which the delivery rail 2 is released. The insertion area 3 10 of the
delivery rail 2 is now released, so that the corresponding bar unit 6 can
be inserted into the latter by an operator. In order to make it easier to
detect the position of 15 the locking cylinder 9, in each case a
light-emitting diode 20 is assigned to the actuating elements 10 and is
positioned on a front side of the actuating element 10. When a delivery
rail 2 is released, the lightemitting diode 20 lights up and signals to the
operator 20 to which delivery rail 2 he is to deliver the bar unit b.
Following the insertion of the bar unit 6, the latter can be uncoupled from
the chip card 15. Alternatively, the bar unit 6 can also be uncoupled
directly after the chip card l5 has been inserted into 25 the slot 16 in
the control unit 14. In addition, a further light-emitting diode can be
arranged, which signals the operating state of the actuating element 10.
The initial position of the locking cylinder 9 is preferably effected by
means of spring force, so that 30 only an electrical signal to release the
delivery rail 2 is required. According to an alternative embodiment of the
invention, the component-related data can also be 35 applied to the bar
unit 6 as a bar code marking. By means of a reading unit integrated into a
control unit having the same evaluation electronics as the preceding
exemplary embodiment, the component-related data can be read in simply, and
can be made available to the   ~a _ 24 February 2004 evaluation electronics
_ g _ for processing. Following this, the bar unit can be delivered
immediately to the corresponding delivery rail 2. This embodiment
advantageously permits simplified assignment of the bar unit 6 to the 



5 corresponding delivery rails 2. A keypad 21 with keys is used for the
input of service data or the like.   9 24 February 2004 1. A device for
delivering electronic components, in particular SMD components formed in a
bar unit, to an insertion unit, said device comprising; a delivery unit
with delivery rails; actuating units, each assigned to one of the delivery
rails; and a control unit, coupled to said actuating units, to process
delivery control data bringing a respective actuating unit into one of a
locked position in which a corresponding delivery rail is blocked and an
unlocked position in which the corresponding delivery rail is released, to
acquire and process component-related data relating to the bar unit. 2. The
device as claimed in claim 1, wherein said control unit establishes an
allocation of the bar unit to a predefined delivery rail, the delivery
control data being generated from the comparison between predefined
fitting-related data and component-related data in each case assigned to
one of the bar units. 3. The device as claimed in claim 2, wherein said
control unit can be coupled to a plurality of the delivery rails to
transmit the delivery control data sequentially to said actuating units. 4.
The device as claimed in claim 3, wherein said control unit comprises
evaluation electronics to check the component-related data assigned to the
bar unit for agreement with the predefined fitting-related data which is
assigned to the delivery rails.   



10 24 February 2004 5. The device as claimed in claim 4, wherein said
evaluation electronics comprise; a microcontroller; and a read-only memory
storing a comparison program for checking agreement between the
component-related data and the predefined fitting-related data. 6. The
device as claimed in claim 5, wherein each actuating unit comprises an
electromagnetic actuating element: 7. The device as claimed in claim 6,
wherein each electronic actuating element includes a locking cylinder
arranged to be displaced transversely with respect to an extent of the
corresponding delivery rail and placed in an extended position blocking the
delivery path on the delivery rail when said actuating element is in the
locked position. 8. The device as claimed in claim 7, further comprising an
electrical connection to transmit the delivery control data generated by
said control unit to each electronic actuating element. 9. The device as
claimed in claim 8, wherein said electrical connection comprises a common
distributor strip electrically connecting each electronic actuating element
to said control unit. 10. The device as claimed in claim 9, wherein each
electronic actuating element includes a plug-in element, and wherein said
common distributor strip includes plug-in devices corresponding to the
delivery rails, each   



11 24 February 2004 plug-in device being connected to a corresponding
plug-in element. 11. The device as claimed in claim 10, wherein said common
distributor strip is arranged transversely with respect to the extent of
the delivery rails at an end of said delivery unit facing away from the
insertion unit. 12. The device as claimed in claim 11, wherein at least one
of the electronic actuating element and said common distributor strip
includes a light-emitting unit to detect the assignment of a relevant bar
unit to the corresponding delivery rail. 13. The device as claimed in claim
12, wherein the light-emitting unit includes a light-emitting diode. 14.
The device as claimed in claim 13, wherein the component-related data are
applied to the bar unit in encoded form as a bar code marking, and wherein
said device further comprises a reading unit connected to said control unit
to read the bar code marking into said control unit. 15. The device as
claimed in claim 13, wherein each bar unit includes a chip cad with a
memory storing the component-related data, and wherein said control unit
has integrated therein a 



reading unit to read the component-related data.
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