99P5241 Description Method and systemfor populating circuit carriers
arranged in a placenent unit 5 The invention relates to a nethod for

pl acing electronic conponents, in particular SMD conponents, on <circuit
carriers arranggde2#ala placenent unit, the placenent-related data being
stored in a control 10 conputer unit which controls the placenent units.
Furthernore, the invention relates to a systemfor placing electronic
conmpenent s, inD$ ﬁéglgﬁ SMD conponents, on circuit carriers arranged in
a pl acenent Ving a control conputer unit for controlling 15 the
pl acenent units. I's known, for popul ating CIrCUIt carriers, to provide
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placement-related data being stored 1in a control
10 computer unit which controls the placement units.
Furthermore, the invention relates to a system for
placing electronic components, in particular SMD
components, on circuit carriers arranged in a placement
unit, having a control computer unit for controlling

15 the placement units.

It is known, for populating circuit carriers, to

provide a placement unit which automatically positions

and contact~connects a plurality of electronic

20 components, fed to said placement unit, according to a

predetermined specification on the circuit carrier. The

electronic components, which are maintained in the form

of an array, are usually fed continuously to the

placement unit. A control computer unit is provided for

25 controlling the placement unit; it supplies

" placement-related data by means of which the placement
operation can be performed automatically.

The placement unit has a plurality of feed tracks to
30 each of which a predetermined array is assigned. The

array 1s assigned to the respective feed tracks

manually during the equipment operation, an operator

reading a feed table. In this case, erroneous

assignment of the array to a feed track can occur on
35 account of inattentiveness of the operator.



30 each of which a predeternmned array is assigned. The array is assigned
to the respective feed tracks manually during the equi pnent operation, an
operator reading a feed table. In this case, erroneous assignnment of the
array to a feeglgpgagk can occur on 35 aczount of inattentiveness of the

operator. 99P6241 - 2 it is an object of the present invention, therefore,
to specify a nethod and a system for populating circuit carriers arranged

in a placenment_unit which.ensur ecure_and reli assy of .t he
array to a 5 5?eﬂ§t€?n?ﬂéﬁcge8g Fﬁﬁc?rﬁ?e?ﬁelﬁVéggééﬂt g%?fgf nebr%%r to
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so that the electronic conponents are 15 fed to the placenment unit only
when they are assigned to a feed track of the placenment unit, said feed
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pl acenent unitegufippensupelsteqry datd, waté a esnracted from  the
' 10 placement-related data and transmitted to a portable
equipment supervisory carrier which, before the
beginning of the placement operation, is coupled to a
feed supervisory unit respectively assigned to the
placement unit, so that the electronic components are
15 fed to the placement unit only when they are assigned
to a feed track of the placement unit, said feed track
being identified by the equipment-related data.

In order to achieve this object, the system according

20 to the invention is characterized in that there is
provided in each case in the region of the feed to the
placement unit a feed supervisory unit, with a control
unit and a plurality of readers for reading component-
related data stored on an identification carrier, on

25 the one hand, and for reading equipment-related data
stored on a portable equipment supervisory carrier, on
the other hand, and in that means are provided such
that equipment-related data can be derived from
placement-related data present in electronic form in

30 the control computer unit, which equipment-related data
are written to the equipment supervisory carrier.

The particular advantage of the method according to the
invention is that supervisory data can be generated in
35 a simple manner by the extraction of equipment-related
data from the placement-related data present, which
supervisory data can be used to check reliably and.
securely the assignment of arrays that are to be



uni-t and a plurality of readers for reading conponent- related data stored
on an identification carrier, on 25 the one hand, and for reading

equi pnent-rel ated data stored on a portabl e equi pment supervisory carrier
on the other ¥®fBdland in that neans ar@aprovi ded such that
equrpnent-rel ated data can be derived from placenent-related data present
in electronic formin 30 the control conputer unit, which equi pnent-rel ated

datda are wit \ i j rier. The particul ar
advant age of t%%lr%ﬁ%gﬁa% &f%%%%%e\@else%%ﬁ%%%ﬁ is that supervisory
data can be generated in 35 a sinple manner by the extraction of

equi pnent-rel ated data fromthe placenent-rel ated data present, which
supervi sory data can be used to check reliably and. securely the
assignment of arrays that are to be 99P6241 - 2a - assigned to-the
respective feed tracks 99P6241 - 3 of the placenent unit during an

equi pnent operation. The equipnent-related data are present in electronic
formin a feed supervisory unit in which correct assignnment of the array
to the feed tracks is checked. 5 According to one devel opnent of the

met hod according to the invention, an enable signal is generated in the
feed supervisory unit, provided that the array is correctly assigned to
the feed tracks. Placenent can be



10 effected only after the enable signal has been output. Consequently,

t he pl acenent operation can be activated only after the checking of al
arrays assigned to a placenent unit. Erroneous popul ation of the circuit
carrier can tHRO24 reliably avoi ded. -1 According to one devel opnent of

t he met hod according to the invention, the enable signal is generated only
when there is an electrical connection between an equi pnment supervisory

carrier, whi gt ChREAGIYdARMt2 SRECT HleiA8 ass| 8QUePhet Ag%tioand the
feed supervisory unit{. The eqqgﬁgent-related dat'a are, advant ageoysly
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Consequently, the placement operation can be activated
only after the checking of all arrays assigned to a
placement unit. Erroneous population of the circuit
carrier can thus be reliably avoided.

15
According to one development of the method according to
the invention, the enable signal is generated only when
there is an electrical connection between an equipment
supervisory carrier, which characterizes a sgpecific

20 assignment of arrays, and the feed supervisory unit.
The equipment-related data are advantageously stored
exclusively on the equipment supervisory carrier, so
that exclusively the current equipment-related data can
be used for the supervision of the assignment. The

25 situation where incorrect equipment-related data used
from previous equipment operations are used as a basis
can thus be reliably avoided.

The particular advantage of the system according to the

30 invention is that secure and reliable checking of the
assignment of the array to predetermined feed tracks of
the placement unit is achieved. The basic concept of
the invention is to store the component-related data
which characterize the array in an identification

35 carrier, preferably fixedly connected to the array, on
the one hand, and the equipment-related data which
identify the predetermined assignment of the array to
the feed tracks of the placement unit



the feed tracks of the placenent unit 99P6241 - 4 in an equi pnment
supervisory carrier, on the other hand. By conparing the equi pnent-rel ated
data and the conponent-related data in a feed supervisory unit, the

assi gnment carpdmedttiecked el ectronically 4 n-a sinple 5 manner and,lf
appropriate, correction of the assignment can be signal ed. The

equi prent-rel ated data can advantageously be derived fromthe placenent-

rel at ed data avai e io contro u h er vi sor
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stored directlacassd heupertabbeyequipnerctn be operated autonomously
10 and independently of the control computer unit. It is
preferably arranged in direct proximity to the
placement unit.

By virtue of the fact that the equipment supervisory

15 carrier is designed to be portable, the
equipment-related data, having been stored, can be fed
to the access supervisory unit in a mamner that allows
them to be handled simply. The system is configured
flexibly as a result of this. There is no need for a

20 data connection between the control computer unit and
the access supervisory unit.

According to a particular embodiment of the system
according to the invention, the control computer unit
25 is directly comnected to a read/write device, so that
after the equipment-related data have been generated,
they can be stored directly on the portable equipment
supervisory carrier. This enables fast and simple
provision of the equipment-related data on the

30 equipment supervisory carrier.

According to an alternative embodiment, the control
computer unit 1is connected wvia a data line to a
separate computer unit to which the equipment-related
35 data are transmitted. This computer unit may be a
commercially available personal computer equipped with
a read/write device. This makes it possible to utilize
an existing data network in order to write the



supervisory carrier. This enables fast and sinple provision of the .

equi pnent-rel ated data on the 30 equipnent supervisory carrier. According
to an alternative enbodiment, the control conputer unit is connected via a
data line to a@98ephtate conputer unit —t4&nwhich the equipnent-related 35
data are transmtted. This conputer unit may be a comercially available
personal conputer equipped wwth a read/wite device. This makes it

possi bl e to utddiZsnestl LXiStddd Halp Rt WRhK | BoRiERENED ¥hbéeyi 9P6241
- 4a equipnent-re]ated datagig the equi pnent supervisory carrier at any

desired | ocat i T SPedl 120y 5§ %®Tone devel opnent of the

i nvention, a conponent conputer unit may be provi ded, which has a
conponent dat abase. This nakes it possible not only for the actual
conponent ‘identifier of the electronic 5 conponents arranged on the
respective array to be stored electronically on the identification
carrier, but for further information which characterizes the conponents
to be additionally stored on the identification carrier. Consequently, the
10 identification carrier contains conponent-related data which enable an
operator at any time - by neans of a portable reader - to identify the
conponents conbi ned on the array. '



15 ,According to one devel opnent of the invention, the identification
carrier and/or the equi pnent supervisory carrier are designed as a snart
card, which have an electronic nenory. In an advantageous manner, the
correspondi ng gdgdgp clan be sinply wittenmr-read from 20 comercially
avairl abl e read/wite devices. An exenplary enbodi nent of the invention is
explained in nore detail belowwth reference to the drawings. 25 in the
figures: flgure 1 shows a bl ock di agram of system.accarding . to the
i nvent i on, 9 sHfws FS | df?g‘%ﬁa]éﬁ?‘%ﬁﬂa{:f or°§ hggl'beené'r‘b‘f‘f‘“nm&' the
equi prrent-rgl ?&cﬁt@bcﬁ%rﬁ; wBbmputée shdtednapnben praiighent whpel vihaer ya
carrier, an i gure 3 sh a flow.di agramfar,t raf f
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the placenent unit 1 on a circuit carrier, (not._ illustrated). A control
corrputer uni t CPERONGHRLS i ddeP f orP2 ont3H FiRPaH% pl%%it Fer at§
identification carrier. Consequently, the
10 identification carrier contains component-related data
which enable an operator at any time - by means of a
portable reader - to identify the components combined

on the array.

15 According to one development of the invention, the
identification carrier and/or the equipment supervisory
carrier are designed as a smart card, which have an
electronic memory. In an advantageous manner, the
corresponding data can be simply written or read from

20 commercially available read/write devices.

An exemplary embodiment of the invention is explained
in more detail below with reference to the drawings.

25 In the figures:

figure 1 shows a block diagram of a system according
to the inventiocn,

30 figure 2 shows a flow diagram for the generation of
the equipment-related data which are stored
on an equipment supervisory carrier, and

figure 3 shows a flow diagram for the generation of
35 component-related data.

The system according to the invention essentially
comprises a plurality of placement units 1 arranged .



whi.ch unit is assigned to a plurality of placenent 10 units and prescribes
t he pl acenment sequence according to which the individual placenent-units 1
automatically performthe placenent. The row of feed tracks 2 which is
respectively @986®Ed 15 on one side of §he placenment unit 1 is
respéctively assigned a feed supervisory unit 4, which has a control

unit, which is not illustrated and is preferably designed as a
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data whi ch ar ecechassatyot of 1 Idetraamd )pnantcaperslt | @omputter unit 3 is

i nfor i on_.about the respective 35

equi pnent -rel at ed dat onprise t
equi pnent , thénﬁpﬁﬂﬁi ioﬁ°¥in%? ??éi?%ﬁﬁui?'%ﬁui%jb%ﬁme?%e %P%ékﬁﬁﬁﬁ’unit
1, the side ofwhizh phadenens wsdidnedat twohi&h ghecaddriponeifit sphaeenentbe f ed,
and the 10 units and prescribes the placemerit sequence according

to which the individual placement units 1 automatically

perform the placement.

The row of feed tracks 2 which is respectively arranged
15 on one side of the placement unit 1 1is respectively
assigned a feed supervisory unit 4, which has a control
unit, which is not illustrated and is preferably
designed as a microcontroller, and a plurality of card
readers 5 with insertion slots 6 for inserting smart
20 cards 7. The control unit of the feed supervisory unit
4 is in each case electrically connected to the card
readers 5. The smart cards 7 each have an electronic
memory, preferably EEPROM memory. As an alternative,
the smart card may also be designed as a microprocessor
25 card.

The feed supervisory unit 4 is in each case assigned a
single smart card 7 as equipment supervisory carrier 8
and a number of smart cards 7 corresponding to the
30 number of feed tracks 2 as identification carrier 9.
The equipment supervisory carrier 8 has the
equipment-related data which are necessary for the
equipment operation. The equipment-related data
comprise the information about the respective
35 equipment, the production line, the identification of
the placement unit 1, the side of the placement unit 1
at which the components are to be fed, and the
occupancy of the individual feed tracks 2 through



occupancy of the individual feed tracks 2 through 99P6241 - 6a allocation
of the corresponding feed track 2 with a conponent identifier. 99P6241 - 7
The identification carrier 9 has, as necessary information, the conponent
identifier ang9ae2dif urther informatioenbahich identifies the conponents
situated on the array. After the identification carriers 9 have 5 been
inserted into the respective card readers 5, these conponent-related data
are read out and, Jj.n.the n i f S UPEL ML SO Vi Wt A4,
checked for c?g‘ Oéggéﬁ%enﬁg vtﬁrht%Jh ?ﬁgﬁ%?é%%‘?%?% %%%dequi panken?- r"glygmtlec?l4 dat a
whi ch are t akewnfpogenthd degqyiifiem- supervisory 10 carriers 8 by a spatially
separate card reader 5. If the occupancy of the feed tracks 2 which is
prescri bed by the equipnment supervisory carrier 8 corresponds to the
correspondi ng conponent-rel ated data assigned to the respective feed
tracks 2, the assignnent of the 15 array, whi.ch is preferably connected to
the respective identification carrier 9 fixedly and detachably, is
correct. The placenent operation can then be activated by the outputting
of an enable signal. An incorrect occupancy of the feed tracks 2 with
arrays is reliably 20 avoided in this way. The equi pnent-related data are
generated in the manner illustrated in accordance with figure 2. In a step
11, -



pl acenent-rel ated data, conprising all control data 25 relevant to the

pl acenment operation, are read froma database 10 of the control conputer
unit 3. In a subsequent step 12, the equipnent-related data are extracted
fromthe pl ac&PRfi24lel ated data and then7transnitted, in a step 13, to the
equi-pment supervisory 30 carrier 8 by neans of a read/wite device (not
illustrated). According to a first enbodinent, this sequence nmay proceed

in an integratggd miEB.%hth@lEggloﬁontc,ra&lrl(é}”p%er t 3agdesi n%édﬁjsms ta UNI X

conmputer architecture. According to a second exenp ‘ary %5 e , the
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generate ext alid@d whdpbnearer dokesd fuom, B soupprentTheepervisory
10 carriers 8 by a spatially separate card reader 5. If
the occupancy of the feed tracks 2 which is prescribed
by the equipment supervisory carrier 8 corresponds to

the corresponding component-related data assigned to

the respective feed tracks 2, the assignment of the
15 array, which is preferably connected to the respective

identification carrier 9 fixedly and detachably, is

correct. The placement operation can then be activated

by the outputting of an enable signal. An incorrect

occupancy of the feed tracks 2 with arrays is reliably
20 avoided in this way.

The equipment-related data are generated in the manner
illustrated in accordance with figure 2. In a step 11,
placement-related data, comprising all control data
25 relevant to the placement operation, are read from a
database 10 of the control computer unit 3. In a
subsequeht step 12, the equipment-related data are
extracted from the placement-related data and then
transmitted, in a step 13, to the equipment supervisory
30 carrier 8 by means of a read/write device (not
illustrated). According to a first embodiment, this
sequence may proceed in an integrated manner in the
control computer unit 3, designed as a UNIX computer
architecture. According to a second exemplary
35 embodiment, the sequence can also be effected in a
commercially available personal computer {not
illustrated) which is locally separate from the control
computer unit 3 but is connected to the latter by means



conponent-rel ated data can then be witten to the identification carrier 9
by means of a read/wite device, step 17. The identification carrier 9
then 15 contains information which identifies the content or the state of
the respectivegaepay. This information-cgn- be retrieved at any tinme in a
si npl e manner by neans of a nobile manual reader. 20 By way of exanple,
provi sion may be made for storing in the identification carrier 9 details

concerning the nugger of conEonents arranged on the array. The current
number of conBEnBnPEtBNCPABESFLSY - can thus be visualized at any tine after

repeated use ah ledear ray . geétbersis etlegucsinpenént-télsted dasd the thenber of
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whi ch control§hﬁheargﬁabe#§ntr@ﬁﬁtsingﬁaréct@ﬁrﬁéﬁaﬁn cegputer (not
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transmtted to a portable 10 equi pnent supervisory carrier ) whi ch,

before t he retrieving extended component-related data such as, for
example, the designation of the component, the design,

10 etc. from a database 15, it is possible to generate
extended component-related data, see step 16. These
component-related data can then be written to the
identification carrier 9 by means of a read/write
device, step 17. The identification carrier 9 then

15  contains information which identifies the content or
the state of the respective array. This information can
be retrieved at any time in a simple manner by means of

a mobile manual reader.

20 By way of example, provision may be made for storing in
the identification carrier 9 details concerning the
number of components arranged on the array. The current
number of components on the array can thus be
visualized at any time after repeated use of the array.

25 A prerequisite for this is that the number of

' components used is written to the corresponding
identification carrier 9 after the placement operation.



begi nni ng of the placenent operation, is coupled to a feed supervisory
unit (4) respectively assigned to the placenent unit (1), so that the

el ectroni c conponents are fed to the placement unit (1) only when they are
15 assigned togasgbeed track (2) of the_pbacenent unit (1), said feed track
beinig identified by the equipnent-related data. 2. Th JMIm“ﬁl igred
inclaiml, characterized in 20 that an enabl e signal /K mme
feed track (2 for the conponent, maintained in an array, ‘i stgehertated in

the feed supei’@F?Bch Rif"S(4), provided that the corresponding array is
assigned to the feed track (2) prescribed by the equipnent-rel ated dat a.

25 3. The nethod ag cl gj in.claiml or 2 aracterjzed | hat, t he
enabl e si gnal Ei's ggnelpgﬁé%g o“%ry Rﬁlligﬁlflﬁer%1?%€g%mgﬁ?ec({érr%pcoa é1"{(;{-'oérfneéfli on
bet ween the peauitpoedBrs SHOr cosprpents;ri en 8ycand cherfiexd a3Tamgpdrvi sory
unit (4). 4. Syst aglng el.ect r.on srﬁéﬁ?—%@ [ artilcul ar SND
conponent sg,1 o%“ncia'rsc %é%g?%e%ggfrgg%ecﬁ |(?1 ap acqn@e%d uﬁ??g ?g\}%}g a
control conpuséeredi tifor RBtEredt redmRWeex hunpbasdiah centsolsopbed1 - 10

- * CL Hs ghavagesti zed hmikhat therendsqrayviLed in eagh casenap the
region of the feed to the_placenent unit (1) a feed supervisory unit (4),
with a controP9uapmenRtgrglated data are extracted from the

placement-related data and transmitted to a portable

10 equipment supervisory carrier (8) which, before the
beginning of the placement operation, is coupled to a
feed supervisory unit (4) respectively assigned to the
placement unit (1), so that the electronic components
are fed to the placement unit (1) only when they are

15 assigned to a feed track (2) of the placement unit (1),
said feed track being identified by the
equipment-related data.

2. The method as claimed in claim 1, characterized in
20 that an enable signal for enabling the feed track (2)
for the component, maintained in an array, is generated
in the feed supervisory unit (4), provided that the
corresponding array is assigned to the feed track (2)
prescribed by the equipment-related data.
25
3. The method as c¢laimed in c¢laim 1 or 2,
characterized in that the enable signal is generated
only when there is an electrical connection between the
equipment supervisory <carrier (8) and the feed
30 supervisory unit (4).

4. A system for placing electronic components, in

particular SMD components, on circuit carriers arranged

in a placement unit, having a control computer unit for
35 controlling the placement ﬁnits,



plurality of readers (5) for reading conponent-rel ated 5 data stored—eA an

identification carrier (9), on the one hand, and for“ e
equi pnent-rel ated data stored on a portable equi prmen WWEHMHHH’“ er
(8), on the OPRéR4Rand, and in that neah® are providel such thats =
equi pnent -rel at ed data can be derived from 10 pl acenent-rel ated data

present in electronic formin the control conputer unit (3), which

equi-pment - el 860, cHal3 ,ARE 14 hLEN chRr kNG LHIRTRL SUPLRLLSQakaCay | ef
(8). 15 5. The systemas clainmed in claim4, "characterized in that the
control conputde geiciop3pfi $heodeect &9 theaplagsment vaigedilde asfeed hat

the equi pment 4f,gla48¢ aypdadn %l%)‘i‘“ Wien diaf eGlontrbe t e iequiRReNt
supervisory carrier, (8 20 6. The systemas clainmed in claim4,

char act eri zed INTadisy (He ¥R EohpliPEr TORANE: CIPPERtsTEdRtes a
separate coMdata Ustdrad dofl Gat aidénei Bycaedds eabrriBirch(d)he on the

equi pnent -rel ated . data ca transjyitted t,o 25 the.c uter unit, din
Chat the. compoPe: T P88 K asiel it SEHBHE R el SR EB e BLARET | ng
t he equi pnenbnr @l gicadaldiea eigmitpmentqsupeswt seuye carsdey (84rrioar thd) . 30
7. The system | aj [ ng _of [ t eLl.Zzed k.t hat
t he pl acenent P%Z‘F%t 350‘4}? at agﬁge?‘nst%}%{g a aflga;%tr%l P %&g{ac?%%aégégld%h%& t he
cont rol equipment-related data can be derived from
10 placement-related data present in electronic form in

the control computer unit (3), which equipment-related

data are written to the equipment supervisory carrier

(8).

15 5. The system as claimed in claim 4, characterized in
that the control computer unit (3) is connected to a
read/write device such that the equipment-related data
can be written directly to the equipment supervisory
carrier (8).

20
6. The system as claimed in claim 4, characterized in
that the control computer unit (3) is connected to a
separate computer unit via a data line by means of
which the equipment-related data can be transmitted to

25 the computer unit, and in that the computer unit is
connected to a read/write device, for writing the
equipment-related data to the equipment supervisory
carrier (8}.

30 7. The system as claimed in one of claims 4 to 6,
characterized in that the placement-related data are
stored at least in a database (10) of the control
computer unit (3).

35 8. The system as claimed in one of claims 4 to 7,
characterized in that provision is made of a database
(15) for storing information which identifies the



conputer unit (3). 35 8. The systemas clained in one of clains 4 to 7,
characterized in that provision is made of a database (15) for storing

i nformati on which identifies the 99F6241 11111111111111,llmmnmlmﬂﬂﬂ C
L K S conpone®®®624lom whi ch t he conporebl-+el ated data m
respective array can be generated, and in that the rel evant
conponent-rel ated data can be wwitten to the identification carrier (9)
assigned to t sp e I ied jn _one of
clainms 4 to 8@% araé%ﬁrlz ?ﬁa a g%ﬁpo%@%ﬁﬁu%é? gegﬁ 7% ed as
a bar code onastdgmedaytoarid, r%‘neé}tlr\f@a@mgybycamem gmlexfat@d)aram:bdm

d b tegbated o
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aut omati cal | 'y ¥t S'anFrglFaF{LﬁBr et peent (el Astionkd a.ta5the The
system as Bl aigteddsbopi@@nef aghai’® 4 to 9, characterized in that the
equi pnent supervisory carrier (8) and/or the identification carrier (9)
are designed as a smart card (7).

9. The system as claimed in one of claims 4 to 8,

characterized in that a component identifier is applied
as a bar code on the array and, after reading by means
10 of a bar code reader, can Dbe 1linked with the
component-related data present in the database (15) in
such a way that the component identifier is
automatically extended by the further equipment-related
data.
15
10. The system as claimed in one of claims 4 to 9,
characterized in that the equipment supervisory carrier
(8) and/or the identification carrier (9) are designed
as a smart card (7).



