- conponents are normally provided | nnagaz

; e3euC-?2u@:: ; L<\ <>6*?T~7?-/n~r ~~ 98P6256P Apparatus for placing conponents

on circuit bases The invention relates to an apparatus forplacing a nunb

of electrical conponents, inbSparticular SMD components, on circuit baseﬁ%
havi ng apl ace®®ézsemit for placing the conmponents on thecircuit base, and
having a feed unit for feeding theconponents, which are provided in a
magazi ne. I n or dgppheaPhaceoe! pehting ORAFBARRRES o?:n£9f9:'céﬁ"é' ba2ases. the

nes and are fed to a Slacenent
unit by nmeans of afeed unit. In order to ensure fault-free and

. continuousfeeding toridie phoseress unklatbbe ebechii calgmQRgNt s gan be

provi ded on in the formof 15stri ps i ch can be unwound froma roll.
I n order toé?ﬁ%aﬁgshiéh tﬁng&ﬁputo%ate?l%%grb?% enetRTRARENhas andhber of

associ at &d freat gl lar afMDnegagianentd,n ondeiteuidesdfes t heaoonged

associ ati on a@ﬁ%b@i in d sp ing feed unit when ui ppi ng

or20rep|eni§%§%g t he prgggﬁenﬁéﬁni?}g?%ésnagggingoggﬁnﬁgﬁFovF@edtﬁi h a

bar code t ag i eh tohBaENs atechapohente- ré¢ed edndat aforSuthedahg dare be read

by meansof admssaster 4 Ladelch 0 fe d@é&rm&&eﬁwqﬁé@ééinﬁnd canthen be
conpared with the predeterm ned nom_nal data.25This nethod adnittedly

al | ows unanbi guousi deht iF5%k i 1P oPLAFRE t BIE G icErposeTRONmNd S dedh i nt he
form of 1& negaziuiet Hoseyer thehicomgesentet dwmkendtROSs) bheot94kg! i1ab!y
prevent the & igg%ffgybngg aisi%ﬂed to tEe w=ong feed unit.
98P6256P The Obj ect of 1 he present” i mRAETORCPE FRAS P¥ BEFeropiaf
appar at us f dre§st atiilg conporee stonessureai fabaseSreenasdckoatianpers t hat

i Gorrect plmaeimnt ol tably 51 avekged. b oy der o aceye this obj ect,

invention is characterized in that each magazi ne has anassoci-ated
identificat i CHRRREUN af@ledth PEOYided ARsdeHsSodnat e nofvtror bfg unit,

and in that stedns,anedi ovhfedel mrsiiihd PBORER that corpogest+r ¢hat ed
dat acan be %hﬂ%ﬁpfgggtgﬁ %gentificgtion medi um _and/ or inthat the

moni toring ittt & U3 t bPESHBRPRE t RBESmORENRIAISRERT dakt f bast Be
magazi ne wi trhinleac erferas gaat iatteet dided W s aded preges enek nednbyracgent r al

dat al5pr ocess] i i if .t onent -rel at eddata, match t he
pIacenent-rgﬁgggﬁﬂﬁﬁgga?ﬁ% E%égg?ﬁeaf§§%§€%g§%b%m Y of PAE2FEBE unit to
pl ace t hecopéhert s L ¥pErprdtdenteadi t UTHE adveert ageqeippieyi neent i on
i's, in20par tiegllearishifat the ipdertdrdntat iRt Medinam §95, 1 hgoegaz] ng.can be
used nore t N,QRGCe Afhﬁi conpleti onof the placenent process, the

i denti fi cat For 'msdi-um'tarbe Pentied m t#@ ndfasPne @t a4 bethssi gned
to af urt her congaziens- relliatlechamtreot yedh beenaf chhethe Thedbbesi fehfga of the
invention ig ¢t hat ' ofcorr assi gnnent of the nmagazine is
carried out %i r %ctﬁ%gﬁ%]ﬁ%%%%t{%ér ggitﬁe%&%’%rrpeosﬁé‘rﬂgs HHe eﬁg‘gof:ﬁ@

pl acement ufPEN T sCamPatiefy wilthowshe nosedetephacedentortimade axobded. In
the praressrhibe conpenesd- 30relatiaddata stonedqia the jdentifigakion

medi um can 9 chgcged %o ensure ghat t hey match _

pr edet er ni nedplacsneRtIPEI &t ed L85t s YRR aCkonF R R bhi ©raviidedraithi s

E‘nd, the tbepdoent ©f m thegantnespRodengr rRgaznera bl aced by the

ssi on of | e Si ! o] n tomati ¢ checking thus allows any
98P6256P - ga[f]is %E’%?r?& I(F:rgah?lluaahf?ﬂ}p_)l %%‘r’r%ﬁ? Phgy I Pienker, G datets erom
assi gnment BflRInA§a:PREdt §oatheedzanigt feedbeniél.i abl y avoi ded. According
to one refinenment of the invention,5the identification mediumis, on the
one hand, det achably connected to the magazine so that it can beused for a
further magazine once the first nagazi ne hasbeen enptie he ot her
hand, the identificationnmediumis connected in a capti VWMW’WW
t helOmagazi ne, thus preventing it from bei ng detached or m t he
magazi ne when this is not desired. According to one devel oprttise«of t he
i nvention,each feed unit has an associated nonitoring unit, wththe
identification medi um being configured in such alSnanneMMmm i be
engaged with the nonitoring unitin the placenent positi mlmm s it
possi bl e toensure that correct assignnment of the nagazine Q@&mgpc ecked
automatical ly when the conponents are beingfitted in the
magazi ne. 20According to one refinenent of the invention,the identification
mediumis forned in such a way thatthe magazi ne can be noved to the
i nt ended pl acenentposition only when the identification nmedi um hasengaged
with the nonitoring unit. For this purpose, the25identification nedium has
an angl ed shape, in whichcase a first end can be nechanically coupled to
t hemagazi ne and a second end can be mechanically andelectrically coupled to
the nonitoring unit. In thiscase, the second end has coupling el ements
whi ch30interact with a wite/read unit in the nonitoring unit.According to

oy Y . o o Y



5 10 98P6256P conponents 2. This ensures that the conponent-rel ated data,
which are in the formof a barcode on the rel evant nmagazi ne, nanely the
type of conponent 2, are identical to the conponent-related data read to

t he chip. P%Po2deP to set up the appaRatus, the operator uses the central
data processing unit 16 to select the desired fit, and transnits the

sel ected set-up-related data to the respective wite/read units 13, which

~are arranged_on the changeover table 4. The set-up-related data formthe
nomi nal dat al or “PHECF eSpedtiey TRRADA nk Rt @h W#| Ehhat o teveion ed on

_the changeovm h@bla%at&usl foxr fplbbﬁﬁgskﬁmpoh%t@%' BeScAidl E?:)alsSes,
associ at ed ?ﬁ resn[.l)ectl vegg d .uni | n ccor dance with t
rom e

requi rerrent cen prldjcf:é’sré‘” ‘?Cﬁ%en’éndsarreeld&kﬂt}f oned in

t he corréspoﬁémf@e@orrpartrrent on the changeover table 4. For correct

posi tioning, the secpnd egg 1Q omusty e ntQ,the wite/read unit
(o) r o) 1%@7e20tﬂf% Bﬂggc]c % %.r%ver%th l}:hl pin

13 intended for it. Once electrical contact €én’ ma
the identifithti GRFBGEMIESAn tHe wthed/ r edaCluni tma];@thnhBe has an

conponent - r ed sdcecti atas maqteﬁdcifmtrhedgﬁhpaha Ebeni ¢eBbl hingat iy %fgh”Ed' um
7 to a menory in %%2% \éyrlte/read uni t he m croprocessor in
wite/read unit“T3°Aagt8H FLEIGEY pPBbFama%l th dhadwsmepes are
conponehf- r et aidietht ant ¢ uod cmnmanedrvmtt}fatt heoppasenentel gtaedidat a
stored int e n it t nt -r.el at ed
data 30 mat r(}Vﬁaergoltsﬁ %I%Bg%'gnglnr%’\f{%fé at e%%ﬁg%l %8& a{“e‘g]d’ ggpa?g‘r"gdé’l is
produced whildi?si g‘ﬂ?ﬁ s TN FRr bp@r ageitt has theedragam neoBpiasel odateed in
tge i nt endedaneof-tdie changsoy efot abhe faq@8dnbS,asgogiatedpiih the
ended feed ] r]ct 1. This 98P62 6P cofparison i's carri ed out
succe55| vel y $6t- Shcheyasrheh SaEFn@éelq?ger%&é‘ﬂ%é)B #schabtratr gdaged in
thecorr &bt posiddamidoruihe, fesd process unif th@ec§&%%ﬂ@5.%n@elgt%ti the
identificatign yrediu S enln ert din the wite/read unit 13, a
check, as descrl bed a o%ggoP?L Z&ltﬁﬁl ds%té" rcorift t FORRF bReSHAr t i ng up
t hepl acementenaiiked THi rleearmal yoffraketsel tfpedsi bhett oavoi glaneor et
pl acement oWdMpdrRemAN-iR aGRITRN denfatd vely, the second end 10 can
al so beconfi gured vvlth cont act sur aces arranged on one endface in the same
way in formof a row’Swhi ERVERH28EposPEi onelle w timvwasspieut t dsgor r éspondi ng

cont act 20 engrairs i@ulary i tte/arteadhlénl tldeﬁltthrl@@ttllygell ymegliggrﬁcgggar 3ﬁ§n can
al so be car K t he

i h centr dat apyocessi ng unjit 16, pI’OVI
wite/read un%zq%faréearﬁzoﬁ ett°s tn?)mfet Bbaﬁegﬁ’sc of Zetteq% r Fempletion
conduct or s. PHe s dntdcandrgatnnacasds t hehappdeat Ui ascoodi mgdi amt hghnvent i on
is that thepedantidi&at oG, Medium f Owifhythe stored
corrponent-r Iattgﬁ data are connectaégz?gl%hga%{r%spe%t P%e ansnSlagzqer% iR a fixed
manner , HARE ATl Beq t Whiehd hat t §O§arVQ:U1ebRenhefldIIrqmnefﬂher el ated

dat a at251nyb1a|sr_re ahdle 4 nd&peﬂd@ntllny,e@ftltotﬁel pgattlhgﬁ 2plbe otHeEEﬁfl g
conponents 2 | rt}e%gam nes._on cha? ver tabl e i s preferably “enabl ed once

a mat chbet weeh the conporBRfiFel g Bﬁtaméﬁazﬂﬁé néfi nefrgacdhasubeen
I:‘nd for adirenélyngedzitles Boontt h&rehmﬁgtawetompbh@nés Qe ARP6L56P -

ent d ai tu rp ng er of.electrical conponents,
in partlculg§é N@Taé@ﬁ%ﬁgn gnﬁgn C#?gél éHg?Hav?;éogspléEEﬂﬁﬁ? nit for
pl aci ng thegédﬁﬁdﬁéﬁt§ooﬁetWQQ%QQQHthxﬁhﬁ pmﬂteﬁﬂmrﬁme.temponent#or
feedlngﬂlheremab@ﬂedhia \WhtloGle carie m%@”f&%%ﬂfkl 4 %ﬁCQQWHQaZIHG
(3) having %ﬂ isg ﬁﬁﬁdldentlflcatlon nedlun1 and eadh eed unit (1)
havi ngan asSOEIat i t 5PPHESunittqte3) thavd Fﬁtﬁﬁht peedetoarinegdovi ded
in such a nahﬁeﬁmehatredapededhtaeh&I%dd&h&dﬁﬂld@Edﬂﬂﬁfﬂtfrbtﬁ§tch
i dentificatig@n sum (.7 that .the nmonitoring unit (13) is used
t oconpar e t%g gg%gg%ed%F%eitk%ﬁd%€a for %ﬁeQﬁfzﬁﬁﬂﬁ? QMT%éaZlne
pIacenent-réﬁatédedﬁﬂécﬁﬁlchYaﬂéKpredesennnnedfbyﬂﬁaenabﬂealsd@mal
processing upkhl(AfY, aaegmhelt:heheckih etﬁggpggﬁeg rs!n ted data match the
pl acenent -rel ateddata, the nagazine ( is ena ans of the feedunit
(1) to place the components (2) in the placenentunlt characterized in that
a first end (9) of the20identification nmedium (7) is detachably connected
tot he magazine (3), and in that the identification nediunm7) has a second
end, which is configured in accordancewith the standards for a smart card
and has anassociated wite/read unit (13).252. The apparatus as clained in
claim1l,characterized in that the identification nmedium (7) isconnected to
t he magazi ne (3) detachably and/or in acaptive manner.3. The apparatus as
claimed in claim1 or 2,30characterized in that each feed unit (1)
98P6256P - 10 has a single physically associated nonitoring unit (13), and
in that the identification nediun1(7) |s conflgured |n such ~a manner t hat
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ensure that correct assignment of the maga21ne can be
checked automatically when the components are being
fitted in the magazine. .

20 According to one refinement of the invention,
the identification medium is formed in such a way that
the magazine can be moved to the intended placement
position only when the identification medium has
engaged with the monitoring unit. For this purpose, the

25 identification medium has an angled shape, 1in which
case a first end can be mechanically coupled to the
magazine and a second end can be mechanically and

. electrically coupled to the monitoring unit. In this
case, the second end has coupling elements which

30 interact with a write/read unit in the monitoring unit.

According to one refinement of the invention,
the second end of the identification medium has contact
surfaces on one face,
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the further dependent claims.
One exemplary embodiment of the invention will

10 be described in more detail in the following text with
reference to the drawings, in which:

Figure 1 shows a perspective illustration of a
changeover table which is provided with a
. number of magazines, and feed units
15 associated with the respective magazines, for

a downstream placement unit, and
Figure 2 shows a magazine with an identification
medium, to which component-related data can

be read.

20 The apparatus according to the invention for
placing components on circuit bases essentially
comprises a placement unit, which is not illustrated,
and a number of feed units 1. Electrical components 2,
in particular SMD components, are fed to the placement

25 unit in a manner known per se by means of the feed unit
1, and are positioned at a predetermined point on a
circuit base that is provided, in particular a printed

.. circuit Dboard. Once the SMD components 2 have been

fixed on
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prov1ded on the circuit base.

In order to place the SMD components 2 on the
circuit base automatically, the components 2 are
provided in the form of magazines 3, which each have an
associated feed unit. In order to ensure as high a

10  throughput rate as possible, a number of magazines 3
are placed on a changeover table 4 which is positioned
in a feed area of the placement unit in such a manner
that the magazines 3 are each arranged such that they

‘. are flush with the feed unit 1, which is in the form of

15 a feed chute.

The magazines 3 each comprise a roll 5, on
which a flexible belt 6 in the form of a strip is
wound. The SMD components 2 are located at regular
intervals on the belt 6.

20 The magazines 3, or the roll 5, is connected to
an angled identification medium 7, which is essentially
composed of a flat plastic material. A first end 8 of
the identification medium 7 is detachably connected on
the rotation axis of the roll 5 by means of a fastening

25 element 9. A second end 10 of the identification medium
7 has a chip which is embedded in a cutout in the
plastic material and is electrically connected to

‘. contact surfaces 12 which run flush with an upper face
11 of the identification medium 7. Both the

30 configuration of the second end 10 and the arrangement
of the contact surfaces 12 on it comply with the
standards for a smart card.
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In the present exemplary embodiment, every
second end 10 of a magazine 3 has an associated
5 write/read wunit 13. The write/read units 13 are
arranged in the form of a row and alongside one
another.
The write/read unit 13 forms a monitoring unit which,
firstly, has a contact-making unit for mechanical and
10 electrical coupling of the second end 10 and, secondly,
has a control unit with a microprocessor.
The setting-up process is described in the
following text. In a first step, the component-related
. data, which are stored as a barcode 14 on a respective
15 roll 5, are read to a central data processing unit 16
by means of a hand-held scanner 15. The data processing
unit 16 may be in the form of a setting~up location
computer and may be associated with a number of
placement units. The data processing unit 16 has all
20 the data relevant for the setting-up process, such as
the type of placement unit, the arrangement of the feed
units on specific sides of the placement unit, etc.
These form the set-up-related data, which are required
to associate the magazine 3 with the correct respective
25 feed wunits 1. The component-related data are now
written from the central data processing unit 16 to the
chip of the identification medium 7 by means of a
" write/read unit, which is not illustrated. The chip in
the identification medium 7 is preferably in the form
300 of a memory chip with a nonvolatile memory (EEPROM).
When the chip is being written to, the identification
medium 7 will already have been connected mechanically
and in a captive manner to the roll 5, which is fitted

with the corresponding
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comparison is carried out successively for each
magazine 3.
Since the magazine 3 is not arranged in the
correct position for the feed process until the second
5 end 10 of the identification medium 7 has been inserted
in the write/read unit 13, a check, as described above,
of correct feeding is a condition for starting up the
placement unit. This reliably makes it possible to
avoid incorrect placement owing to non-placement.

10 Alternatively, the second end 10 can also be
configured with contact surfaces arranged on one end
face in the same way in form of a row, which can be
positioned with respect to corresponding contact

. elements on a write/read unit. Alternatively, the

15 comparison can also be carried out in the central data
processing unit 16, provided the write/read units 13
are connected to it by means of electrical conductors.
The essential feature of the apparatus according to the
invention is that the identification medium 7 together

20 with the stored component-related data are connected to
the respective magazine 3 in a fixed manner, so that
the mobile write/read units can check the component-
related data at any time and independently of the
location.

25 The placement of components 2 in magazines on a
changeover table 4 is preferably enabled once a match
between the component-related data and the nominal data

" has been found for all the magazines 3 on the
changeover table 4.
30
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Patent Claims
1. An apparatus for placing a number of electrical
components, in particular SMD components, on circuit
bases, having a placement unit for prlacing the
5 components on the circuit base, and having a feed unit
for feeding the components, which are provided in a
magazine, with each magazine (3) having an associated
identification medium (7) and each feed unit (1) having
an associated monitoring unit (13), and in that means

10 are provided in such a manner that component-related
data can be stored in the identification medium (7)),
and/or in that the monitoring unit (13) is used to
compare the component-related data for the magazine (3)

" with placement-related data which are predetermined by
15> a central data processing unit (16), and in that, if

the component-related data match the placement-related

data, the magazine (3) is enabled by means of the feed

unit (1) to place the components (2) in the placement

unit, characterized in that a first end (9) of the

20 identification medium (7) is detachably connected to
the magazine (3), and in that the identification medium
(7) has a second end, which is configured in accordance
with the standards for a smart card and has an
associated write/read unit (13).

25 2. The apparatus as claimed in claim 1,
characterized in that the identification medium (7) 1is
connected to the magazine (3) detachably and/or in a

. captive manner.
3. The apparatus as claimed in claim 1 or 2,

30 characterized in that each feed unit (1)
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has a single physically associated monitoring unit
(13), and in that the identification medium (7) 1is
configured in such a manner that it can be engaged with
the monitoring unit (13) in the placement position.

5 4, The apparatus as claimed in one of claims 1 to
3, characterized in that the monitoring unit (13) is in
the form of a write/read unit which can be electrically
connected to the central data processing unit (16).

5. The apparatus as claimed in one of claims 1 to

10 4, characterized in that the magazine (3) is provided
with a component-related barcode tag (14) which can be
read by means of a scanner (15) for buffer-storage of
the component-related data in the central data

. processing unit (16).

15 6. The apparatus as claimed in one of claims 1 to
5, characterized in that the identification medium (7)
is flat, in which <case a first end (8) can be
mechanically coupled to the magazine (3) and a second
end (10) can be mechanically and electrically coupled

20  to the monitoring unit (13).

7. The apparatus as claimed in one of claims 1 to
6, characterized in that the second end (10) is in the
form of a card with contact surfaces (12), arranged on
the upper face (11) of the second end (10), for making
25 contact with corresponding contact elements on the

write/read unit (13).
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8, characterized in that the magazine (3) is provided
together with the respectively associated
identification media (7) and the write/read units (13)
adjacent to one another on a common changeover table
10 (4).
10. The apparatus as claimed in one of claims 1 to
9, characterized in that the magazine (3) is in the
form of a belt (6) which is provided with a large
. number of components (2) and is wound on a roll (5).



