99P6246 Description Device for delivering electronic conmponents 5 The

I nvention relates to a device for delivering electronic-conponents, in
particul ar SVMD conmponents, to an insertion unit, a bar unit forned.froma
plurality o?9Bea#0nents being provided to a delivery unit having a
plurality of delivery rails. 10 In order to produce electronic circuits,
insertion upééSrapei&nown, in which circuit carriers are fitted wth

el ectroni c conponents. The el ectronic conponents are usually kept ready as
a unit. In particular, high 15 value conponents, such as integrated
circuits, plhgsiceefor,deléveringeebdctnotbe componénbsunit 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 nobile change table. The
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delivery rail of the,deliyve unit may,.,occur. This leads to the erroneous
popul ation of ?L%rai?F¥u?¥ é%}}Y%Fyiﬁgfﬁﬁ'insertion unit. 30 It is
t her ef orl® an obj ect of the present invention to
In order to produce electronic circuits, inseftion
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 wvalue components, such as integrated circuits, plugs,
-etc., are delivered to the insertion wunit 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 1lines of the insertion wunit.
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 1In order to achieve this object, in conjunction with
the preamble of patent c¢laim 1, the invention is
characterized in that



devel op a device for delivering electronic conponents in such a way that
secure and reliable fitting of electronic conponents is ensured. 35 In
order to achieve this object, in conjunction with the preanble of patent
claim1, the9PR6@Afion is characterized in that 99P6246 - 2 the delivery

rail is in each case assigned an actuatﬁng nmeans whi ch, depending on
delivery conthel dgdatger ?ﬁﬁgql@ i1 %a‘é@ﬁ}da@e tauélkgrféa\d f Ag&r% é)énat omann%ﬂf gcﬁed
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ensur ed. Thelga§é§eagg?@ of the invention is to specify a checking 15
mechani sm which relrably prevents erroneous manual assignment of the bar
units to the respective delivery rails. According to the invention, the
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the actudti ngrrors 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.



nmeans is actuated, so that it is brought either into a |ocked 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
devel opment &PPOR4SG nvention, the control unit has a neans for acquiring
and processing conponent-rel ated data'ﬁ%rating to the bar unit or, 30
respectivel yThie t tadigodredrat ek Tt ad coghabni _EF Sethe bak-or R on. cBY neans
of entering the c%g%pnen -related .data of a,specific bar unit, the
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to the unit as a bar code ing, So that they can be read into .
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The fact thatot haecaspegerty- rakakedsdabaiabey BebIRRENt!Y coupled to the
bar unit neans that confusion between the bar units when they are assigned

to the delivery rails .is reliably avoided. 10 According to a further
embodi nElt  ofctbedingenbi an futrtderc Mot Mente |t athdlatd &t ¢ Socle stored

in a menory 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 change 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



of a chip card, the chip card being permanently connected to a
corresponding bar unit via a coupling elenent. As a result of the design
as a chip card, any 15 change to the conponent-rel ated data can be nade in
an el ect ronP8&6RE6si npl e way. According to a preferred enbodi nent of the
invention, the actuating elenent is des&gned as an el ectromagnetic 20

actuating el eanis,an hasarks |&E‘<WHQC1@K| 1AdgE, tWBLER Y Saidanegdssugh that
it can be dlsplaced tra sver I respect to the conveying direction

e

predefined bf 1EfFESIE aﬁﬁllﬁ?rﬁé§ﬁ§ 8§ bEen§taiov&fVeel ectrical l vy,

t hese can be brought S|nply into a | ocked 25 or unl ocked position.
According to a devel opnent of the invention, the actuating elenents are in
each case connected via a. plug-in connection to a comon distributor
strip. The 30* distributor strip is preferably connected nechanically and
electrically to the control unit. This advantageously results in a nodul ar
structure of the device according to the invention, which can easily be
nount ed on an existing delivery unit. 35 According to a devel opnent of the
invention, the actuating elenent and/or the distributor light-emtting
99P6246 - 3a neans, by neans of which, in particular in the case of a

| arge nunber of delivery rails, the strip have



99P6246 4 detection of the association by the operator
-_. Further advantages of the invention energe fromthe
subcl ains. An exenpl ary enbodi nent of the invention wll
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10
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
as integrated circuits (IC), BGA components

type, such
(ball-grid

array components) etc. The bar units with these SMD

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
30 up of the SMD components can be carried

the setting

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



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 fromone another. At an end facing away
from the i n88P6R8A unit, the delivery rails 2 each have an insertion area
3, which has side guides 5 99P6246 5 —plojecting only froma base surface
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and brought Lnto a,position parallel to the extent of the delivery rail 2,
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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
latter, 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.



The | ocking cylinder 9 is designed as a reciprocating magnet which, as a
result of electrical actuation, can be brought into a | ocked position in
which the delivery rail 2 is blocked and into an unl ocked position in 25
whi ch the de??Pe246rail 2 is released. In order to drive the actuating
el ement 10 electrically, the latter s6connected electrically and

mechani cal | yinb¥ghges8 oh taeCdrtrald vhidl Ut el @nBntatd adia@el NGy he end
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a chip card 15 can be read out. The chip card 15 is connected firmy but

detachably to a bar unit 6 by a coupling el enent (not 5 tllgﬁtrated). The
chip card 151RoRFEFAs Torffnedp- t QIéFE%Qﬁ%QESi paEEL el &S AFARE nunber s,
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6 is inserted into a slot 16 in the control unit 14, so
that the component-related data c¢an be read out and
processed in the evaluation electronics. The component-
related data are checked in the evaluation electronics
15 of the control unit 14 for agreement with the fitting-
related 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 contrel data are
generated in the 1latter and, as delivery control

signals, are transmitted sequentially to the



In order to set up the conponents or refill the same, 10 the chip card 15
connected nechanically to the bar unit 6 is inserted into a slot 16 in the
control unit 14, so that the conponent-related data can be read out and
processed i n9PR€@2&¢al uation el ectronics. The conponent- related data are
checked in the evaluation electronics-15 of the control unit 14 for
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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 light-
emitting diode 20 lights up and signals to the operator
20 to which delivery rail 2 he is to deliver the bar unit
6. Following the insertion of the bar unit 6, the
latter can be wuncoupled from the chip card 15.
Alternatively, the bar unit 6 can also be uncoupled
directly after the chip card 15 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



.si-gnals, are transmtted sequentially to the 99P6246 - 7 distributor strip
13. At the sane tine., the delivery control signal is output to a plug-in
device 19 which _ corresponds to the delivery rail 2 into which the
correspondi n§°B&P46nit 6 is to be inserted. By means of 5 this delivery
control signal, the corresponding actugiing elenent 10 is actuated in such
a way that the_ .l ocking linder, .9 is brought out of its blocking initial
posi tion intSV?%EaﬁﬁP8cEg§°ﬁ68PﬁF8n in which the delivery rail 2is

rel eased. The insertion area 3 10 of the delivery rail 2 is now rel eased,
so that the corresponding bar unit 6 can be inserted into the Ilatter by
an operator. In order to nake it easier to detect the position of 15 the

| ocking cylinder 9, in each case a light-emtting diode 20 is assigned to
the actuating elenents 10 and is positioned on a front side of the
actuating elenent 10. Wen a delivery rail 2 is released, the light-
emtting diode 20 lights up and signals to the operator 20 to which
delivery rail 2 he is to deliver the bar unit 6. Follow ng the insertion
of the bar unit 6, the latter can be uncoupled fromthe chip card 15.
Alternatively, the bar unit 6 can also be uncoupled directly after the
chip card 15 has been inserted into 25 the slot 16 in the control unit 14.
In addition, a further light-emtting diode can be arranged, which



signals the operating state of the actuating elenent 10. The initial
position of the locking cylinder 9 is preferably effected by neans of
spring force, so that 30 only an electrical signal to rel ease the delivery
rail 2 is r@8&6PE§. According to an alternative enbodi ment of the

i Avention, the conponent-rel ated data—td&n-also be 35 applied to the bar
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advant ageousForpesppnding; apliveey zssigndent 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. 99P6246 - 9 - Patent clains 1. A device for
del i vering efekE¥BAFC 2doMiskettays 48 used for the input of service

data or the like.



particul ar SMD conponents, to an insertion unit, a bar 5 unit formed from
a plurality of conponents being provided to a delivery unit having a
plurality of delivery rails, characterized in that the delivery rail (2)
is in each AR624&i gned an actuating neans (10) which, depending on
delivery control data processed in 10-a2control unit (14), can be brought
into a | ockeshtfHosi¢iDitngd N Which the delivery rail (2) is blocked or into
an unl ocked position in which the delivery rail (2) is released. 15 2. The
device as clainmed in claim1l, characterized in that the control unit (14)
has neans far. acqui detfic@ndorprdeidssirigoc aspadterdni el abrgordahasy eliat i ng to
the bar unit 4@2. ﬁo 3 he devige as 'mgﬂﬂﬁﬁggféfgﬁn&ngg 2a ar
charact er i ze&PS W THEE” t cSRTPEReRRF %f4)rhas neans for— establ shi ng an
al l ocati 6n ofnithe barmedi tff&p ta aplpradiétinedfdecpmpopengsl Bind t being
possi bl e fory iy adiel ieer camisob.gatanie Deagmner & eyt

conpari son between predefine Itting-related data and’ conponent-rel ated
data i n eacHehbieermssrahbe, teharapakerized {8)that the dediiverysraidi ned in
one of claingpyl t@ 3n SQckhahae! ddgRshdd hhatadthmuitGory rakansdi t(10d4) can
be coupled to a plurality of delivery rails (2) in such a way _that the
del i very coMBfhdafePeBAing PRafSHLVEEY QRRﬁﬁﬁﬁigﬂ?% ProrREsgdt d&t i ng

means. 39 5.a Thermadiceuastcl aiapd idardn®eof bebaghe lihbo4,a locked
position in which the delivery rail (2) is blocked orxr
into an unlocked position in which the delivery rail

(2) is released.

15 2. The device as claimed in claim 1, characterized in
that the control unit (14) has means for acquiring and
processing component-related data relating to the bar
unit (6).

20 3. The device as claimed in c¢laim 1 or 2,
characterized in that the control unit (14) has means
for establishing an allocation of the bar unit (6) to a
predefined delivery rail (2), it being possible for the
delivery control data to be generated from the

25 comparison between predefined fitting-related data and
component-related data in each case assigned to a bar
unit (6).

4. The device as claimed in one of claims 1 to 3,

30 characterized in that the control unit (14) can be
coupled to a plurality of delivery rails (2) in such a
way that the delivery control data can be transmitted
sequentially to the actuating means.

35 5. The device as claimed in one of claims 1 to 4,
characterized in that the

I



characterized in that the L1t e rrrrlr 11111 111111 * CL MS
99P6246 10 <control unit (14) has evaluation electronics, in which the
conponent -rel ated data assigned to the bar unit (6) can be checked for
agreement WI9PE&246 predefined, fitting-related data assigned to the
delivery rails 5 (2). 6. The device-ad0clained in one of clains 1 to 5,
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characteriz i.n_that the actuatin (12) i desi as._an
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clainms 15to (B) . characterized in that the el ectronic actuating el enent 20
(10) has a locking cylinder (9), which is arranged such that it can be

di spl aced transversely with respect to_ the extent of_the delivery rail
(2), being Ifcat &g ndegacexEdndetr B8t iion reckithgctatmgelli vEPySpath (7)

on the deliMfdadtddided WhethdherRet 8ohiAge E68MBNEcEEBhicdShh%el B the
| ocked position. 9. The1 devi ce .as cl algﬂad |0 one of cl ai rrg.l to_8§,
microcontroller with a read-only memory, in which there

10 is stored a comparison program for checking the
agreement between the component-related data and the

fitting-related data.

7. The device as claimed in one of claims 1 to &,
15 characterized in that the actuating means (12) 1is

designed as an electromagnetic actuating element.

8. The device as claimed in one of claims 1 to 7,

characterized in that the electronic actuating element
20 (10) has a locking cylinder (9), which is arranged such

that it can be displaced transversely with respect to

the extent of the delivery rail (2), being located in

an extended position blocking the delivery path (7) on

the delivery rail (2) when the actuating element (10)
25 dis in the locked position.

9. The device as claimed in one of claims 1 to 8,
characterized in that the delivery control data
generated by the control unit (14) can be transmitted
30 to the respective actuating elements (10) by means of

an electrical connection.

10. The device as claimed in one of claims 1 to 9,
characterized in that the actuating elements (10) are

35 connected electrically, by means of a common
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characterized in that the delivery control data generated by the control
unit (14) can be transmtted 30 to the respective actuating el enents (10)
by neans of an electrical connection. 10. The device as clainmed in one of
clains 1 to9®P6XAfaracterized in that the actuating elenents (10) are 35
connected electrically, by neans of a ddmmon HE \\t\51 99P6246 - 11

di stributor $tdd B ddDr didecont ndd tHH teddidol nitTheigdevi ce as cl ai med
in one of clains 1 to 10, characterized in that the di strlbutor strip (13)
has a 5 nunber of plug-in devices (19) corresponding to the nunber of
delivery railis. (Zhe i debet8dapossidimed Oin omied of ugibtimgevi ces @D9) in

each case to,be c nnect .lo _gcorr o I n_elenme ( arranged
on the act FRA5R’ 1?1 ﬁ at g%% %'%@ﬁ%eaﬁﬁffﬁap%gh % fA2offe of
clains 15to mﬁnbemharfacpbugzmi idestinzs t H&9di storbespondingp {d 3xhies
arranged tr ﬁMg e y £ ect .t ex t h regsails (2)
and at an e%g Itsh(ta%d\éql%i\}%‘?&,%ﬁ %11%5 ﬁ fg?'lnnaggvxg e??%%l% % ?Enécgrtlon
unit. 13. Thﬁxu%v@bwgayncﬂavhéﬁslnghelﬂfQ§Qhrﬁﬁﬂﬁt%01be conaestest i zed in
that the actyatidhg-&L50RM ng 19111@0%0%1&“@%&' S{rd )b%ﬁfaég%édpoﬁl@he

conprises light-emtting 20 means, (20), in such a way the assi gnnment
of the actuating elements (10).

10

12. The device as claimed in one of claims 1 to 11,

characterized in that the distributor strip (13) is

arranged transversely with respect to the extent of the

delivery rails (2) and at an end of the delivery unit
15 (1) facing away from the insertion unit.

13. The device as claimed in one of claims 1 to 12,
characterized in that the actuating element (10) and/or
the distributor strip (13) comprises light-emitting

20 means (20), in such a way that the assignment of the
relevant bar wunit (6) to the corresponding delivery
rail (2) can be detected.

14. The device as claimed in one of claims 1 to 13,
25 characterized in that the light-emitting means is
designed as a light-emitting diode (20).

15. The device as claimed in one of claims 1 to 14,
characterized in that the component-related data are

30 applied to the bar unit (6) in encoded form as a bar
code marking, it being possible for the bar code
marking to be read into the control unit (14) by means
of a reading unit connected to the control unit (14).

0RO B



rel evant bar unit (6) to the corresponding delivery rail (2) can be
detected. 14. The device as clained in one of clains 1 to 13, 25
characterized in that the light-emtting nmeans is designed as a
light-emttigPaEéale (20). 15. The device as clained in one of claims 1 to
14, characterized in that the conporert?rel ated data are 30 applied to

the bar uni t146) tie 9889%@ fa%r e BiRedalnC AR NBE KichGins! :petBQ JRossi bl e
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), d
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