; WKe3et Nt KR6T8<1 17 Novenber 2003 Description Method for conponents 5
provi di ng substrates with inserted The invention relates to a nethod for
provi di ng substrates with inserted conponents according to the
precharacterizing clause of patent claim| or 2. lo Wieqyy RoGathsbr®os
substrates wth inserted conponents, in particular printed-circuit boards,

t he conponenbesaréptamoved fromfeeding units with the aid of insertion
heads and positioned by the insertion head into a predeterm ned position on
the substrate. For a high is insertion rate (nunber of substrates provided
wi th inserteletbegonerfics perpaaiidiolg ti neybshsan@fy conpdnentimgmrtamit of
tinme as possiBleoALetlso be positioned in this way on the substrates. zo WO
98/ 37744 di scloses a device for producing electrical conponents which has
in a cent¥al area two parallel, linear |ongitudinal guides situated closely

next to eachraiherinvidhtMirch £a14seganhe raoveraie@;@@rdfagl YprUWSflrf@rts
have in each case a cross, bar for 25 espectlv suspen an i nsertion

head. This cPEREESALRS sEHERatid S5 S|cr?51pé’P§ WﬁFEF?r éﬁ" betBperiit ed
i ndependent | yretheaghtetrheingAslauses Wi ,paacéﬂtgh:llénfr@ril@ﬂ 2ate of the
device is made possible. 30 For a still higher insertion rate, automatic
I nsertion machines are conbined in aline. In this case, the various

i nserti aro maBheneprraniclidid feulest ratesewiah congeonesd typpsneand,canabe

Iy d t t
speci al |y deghgned,for theiJespectLye: CORONAIL { YRES- c oAl process,ng ar eas

i nsertion 35 nes arrtange I ne COI’]SE uentl

arranged in sempred afrsqfhgllféeémé‘es}mh'gs améghr efsfp)%ctall\ﬁelgfcérmﬁrelréﬂmgl an

insertion hegdaagd éﬁéd'ﬁ&syﬂé§eés%9n%é 0 st 456K t 'I%hcﬁ‘eai%&?'

assigned to specific ¢onponent, types. 1 the 17 Novenber 2003 -
predetermlned position on the substrate. For a high

15 insertion rate (number of substrates provided with

inserted components per unit of time), as many
components per unit of time as possible are to be

positicned in this way on the substrates.

20 WO 98/37744 discloses a device for producing electrical
components which has in a central area two parallel,
linear longitudinal guides situated closely next to
each other, in which carts can be moved accordingly.
‘These <carts have in each «case a c¢ross bar for

25 respectively suspending an insertion head. This creates
two separate processing areas, which can be operated
independently of each other. As a result, a high

insertion rate of the device is made possible.

30 For a still higher insertion rate, automatic insertion
machines are combined in a line. In this case, the
various insertion machines have different stores of
component types, and can be specially designed for the
respective component types. The automatic insertion

35 machines arranged in a line consequently form
processing areas arranged 1in a line, a single
processing area respectively comprising an insertion
head and feeding units assigned tc the insertion head
béing assigned to specific compcnent types. All the




conmponents to be inserted for a single substrate are then divided between
the two processing areas, that is to say the feeding units are also divided
bet ween the individual processing areas. s-In order not to allow downti nes,

such as the noving of the substrate into the processingipNgemb& Rfokect the
i nsertion rate, two transporting devices are used. However, 1n the case of

substrates with a small nunber lo of conponents to be inserted (< around
100 conmponents), it nust be taken into account that the downtines account

for a very higRpBheRest ieh LB PRISEREAGe f8 NB. 9y 1exagiher raeRever
measurenent of the reference marks on the substrate is required after

transport intoeRhEifddeskiPsitrssiig &Mea PIRGeFIHRE affasr Vihiath ivads to

reductions itotBeyr ailee WHeBdL Her @irares sapé| anwabed Sy DileOMRONRRES t1k be
inserted is thg. ugnt'zation on_the basis of the suction pipettes |ocated
on the head {9t VeR4Apl BXP5S6F°118) 3T&F%nly partly filled insertion zo head

must neveért hel ess conplete alnobst the entire nunmber of head cycles in the

same way as f filled in i 0 It i s therefore the .object of
t he inventidﬁ? ?%héﬁeg¥¥yqﬁ% %f%%?hoaaﬁggmﬁﬁéef?vﬁb %%nggﬁemﬁg%ﬂd(9g
substrat es \iighsablitevds alhighthes@riessiaie wrea,t hies eadfectevthe

conponents t ' rt nd u Si : S.. .30 bj ect
i's achieved:gg%%$%?§g,tgggﬁé iﬁvgn??g%ngéogEﬁggﬁoéeg?ﬂ%ﬁg fv%% gﬂ%?@d at
t he begi nni APWETHT t heRchdactass zphgsSpeatyrsssoidihai t smed 12 nuphe nret hod

according t e heompygahtonthaget he it @6 4hatndi Nobhecaemeafe 4 number
of conponents to be |3$erted which is less than or equal to the nunber of

feeding uni 'S i Mite pPoces3fTy atBES tﬂ%cﬁﬁﬁﬁleFEa§8b§@th§qW?§$“@§ady
provi ded wi tdrdasetr t drcanpengntdgh biddameniet 2008erciatage theddd.rst
eI C AN S N R R e
area, or theme anhe sadusdetite is required after transport into the
135 next processing area. A further effect which leads to
reductions in the rate when fhere are small nuﬁbers of
components to be inserted is the quantization on the
basis of the suction pipettes located on the head (for
example 12 or 18). An only partly filled insertion
20 head must nevertheless complete almest the entire
number of head cycles in the same way as a fully filled
insertion head. | '

It is therefore the object of the invention to specify
25 a method for inserting compcnents onto substrates which
achieves a high insertion rate when there are few
components to be inserted and a number of processing

areas.

30 The object 1is achieved according to the invention by a
method of the type stated at the beginning with the
characterizing features of claim 1 or 2.

The method according to the invention has the effect
'35 that, in the case of a number of components to be
inserted which is less than or equal to the. number of
feeding wunits in the processing area, the complete

substrate is already provided with inserted components




17 Novenber 2003 - 3 downtines, for reasons such as the smaller nunber of
insertion head cycles to be conpleted. According to claim2, it is
additionally provided in 5 this case that, when there are few conponent
types to be inserted, it is additionally determ ned theeffpi.&abérogea t he
basis of the assuned tine behavior of the insertion head whether a tine
saving is obtained by insertion in one %perating area and, only if there 10

: . . . . h 5 - . >
IS atine saving, IS Insertion al so carried out in one processi ng area. The

time saving LS ¢ ralgl. bt aj | rti ar wh there is smal |
nunmber of co%%ongﬁgs F&ng i gﬁ%%g%ﬂiﬁg I%fgéé advggtaEEO§§ﬁ?% inentht of
the nmet hod asnBRgEABErYn cleWmiBrest iacensureduss! thae usa ofravwemwed s
known as du , oWt anspPQit j r e tially
paral |l el , tﬁgf%gaﬁgﬁg?tﬁef\g g%elt%%aﬁ ﬂgrrgg:els%g%&éfrr&p%%e%s%?% gsee?énrg&e]rted,
two 20 i nserPFBREFFHBY BpERat PhigtESFENETH 15844Fe%o0l ati on from each ot her
are used., Thus, in this case, a first substrate is provided with inserted
conponents in the first processing area in such a way that no further
insertion of conmponents is required in the second 25 processing area,
whereas a second substrate is provided wth inserted conponent s on the
second transporting device in the second processing area. |If the nunber of
conponent types to be inserted is |ess 30 than the nunber of feeding units.
whi ch can be arranged on one side of a transporting device, it is

advant ageous according to claim4 to arrange all the conponent types in the
feeding units on the side of the transporting devices which lies closer to
the 35 transporting device on which the substrate to be provided with
inserted conponents is located. If on both transporting devices there are
substrates -




17 Novenber 2003 - 3a wth a small nunber of conponents to be inserted, it
I s advant ageous, according to claim5, that the conponent types to be kept
in store for the two insertion processes are in each case arranged on the

side of the 5 transporting 17 Novenber 2003 - 4 devi ¢efo0h6Er 2d0as
closer to the transporting device on Mhl;h the substrate respectively to be
provided with inserted conponents is | ocated. 5 The invention is expl ai ned

in nore detai t basis o e ry e dlnent n_the f| ures of
the drawi ng, dln nﬁ% % % gela%; o nglcglch%?ra ¢ pPHA é?ﬁw%‘mk& YiRé for
the la |nserthﬁﬁﬁﬁﬁlqnnﬁﬁﬁﬂHEXﬁl@wttptMQ pompéeSedg areas for when there is

a | arge nunber of conponents to be inserted, figure 2 shows a schematic

plan view of a line of 15 processing areas for when there is a small
nurmber. of ¢ nd t bobeliaiger £ed, 1 i gar e@lishiowsably| euwdadiaframiaf a

first exegpl amy sendbos meRkcof e netbed @%Wﬂéu?gcsﬂﬁ%ﬁgn%o t;ﬂs’?eé‘t FS” and

figure 4 shogF a flom/dla an1of a second exenplary e I men
met hod accor &ng t d"EREFAventi dh. 1S addltlonally determined

theoretically on the bkasis of the assumed time behavior
of the insertion head whether a time saving is obtained
by insertion in one operating area and, only if there
10 is ‘a time saving, is insertion also carried out in one
processing area. The time saving is generally obtained
in particular when there is a small number of

compcnents to be inserted.

15 In the advantageous refinement of the method as claimed
in claim 3, it is ensured by the use of what is known
as dual transport, with two transporting devices
arranged essentially parallel, that, when there are
small numbers of components to be inserted, two

20 insertion lines operating essentially in isolation from
each other are .used. Thus, in this case, a first
substrate is provided with inserted components in the
first processing area in such a way that no further
insertion o©f components 1is required in the second

25 processing area, whereas a second substrate is provided
with 1inserted components on the second transporting

device in the second processing area.

If the number of component types to be inserted is less
30 than the number of feeding units which can be arranged
on one side of a transporting device, it is
advantageous according to claim 4 to arrange all the
compenent types in the feeding units on the side of the
transporting devices which lies closer to the
35 transporting device on which the substrate to be
provided with inserted components is located. |

If on both transporting devices there are substrates




25 Represented in figure 1 is a schematic plan view of a line of processing
areas 6, 11. In the first processing area 6, a first substrate 1 is
provided with inserted conponents 2, which are nade available in 30 feeding
units 3. An insertion head 4 picks up the conponents 2 fit egvémBef&0ad Ng
units 3 by holding devices 5, for exanple suction pipettes, transports them
by a novenent essentially parallel toThé surface of the substrate 1 into a
predet er mi ned .posi_tion .above 35 the substrate 1 _an l.aces .t hemihere onto
Phe substr ar 4180 e MR Eb e edt SOREONEhER t3IRs SR S A 1 ¢ he
processi ng apdxaBtafeeusd,r stcaubdinat eol dleimved bhatedhrs oforepdnerst
transporting e r - :4a ji.ce [ int h | rst essi ng
area 6, provFgggéwP?# g% |r§%%§ro&§ 880%&%nsgpfgdt%g%pgﬂg%téngﬁ%gggﬁfer t he
conponent - i NBEPCEER SFr o sin | eaEhamgper tadangasl aoretbAd spdecasi e ar ea
. The taw tr3isPevenher 2003 - 5 processing areas 6, 11 are therefore
arranged in a line. In the second processing area 11, the substrate 1 is
anal ogously provided with a second group 9 of inserted conponents 2 from
feeding units 3 with the aid 5 of a second insertion head 10. Additionally
represented in figure 1 is a second substrate 13, which noves on a second
transporting device 12, |ikew se through the two processing areas 6, 11,
and is provided with inserted conponents 2 in a first group 8 and a 10
second group 9 in the respective processing areas 6, 11 with the aid of the
first insertion head 4 and the second insertion head 10. To insert further
conponents, further processing areas nmay be provided in the |line.
Conmponents 2 of a specific conponent type,




15 , for exanple specific resistors, specific integrated circuits or other
specific electronic conponents, are stored here in each feeding -unit 3. The
di vision of all the conponents to be inserted into two processi ng areas
makes it di sadvantageous, in particular when 20 there ane NRBmBepRegENtSs to
be inserted, that in each processing area, it is necessary for exanple for
the position of the individual substrate to be determ ned before the

actual conpo ~iLnsertk . Qce [ .are few conponents
2 to be inse?%%%%é % ??igg gﬁg% ??8%%%%?%81?H%V%§£%§$ﬁé?l$ﬁedfﬁgé%ii6h head
4, which in tWikClex&ms eshbstaatet alespeaRivriby i o phpetdmsviiedf twdrthhas to

cover the dhﬂﬁgg¥%gac%@ﬁ$ﬁré§@gigg YRLL$ed .t 0 the substrate 1 in a not
conpletely filled state. wever, this time fromthe feeding 30 unit 3 to

the substrate 1 decisively affects the |evel of the insertion rate, that is

to say the numeeri®fecOIBANERt SxpISAiial DErmyPkt gkt alilMesn | Brbi gug 2 it
i's shown that, when there are few 35 pongonents to be _inserted, all the

conponent s t &tbe dths P LaHat §TRIHBEN both t FRSf | F38UGFEUpOS andet he

second group d¥awdrrey,i ngerdtectionly in one of the two processing areas. Not
shown, but possible, is the use 17 Novenber 2003 - 5a of the respectively

enpty places on the transporting devices 7, 12 in the respective 17
Novenber 2003iguge 1 shows a schematic plan view of a line for the

10 insertion of components, with two processing
areas for when there is a large number of

components to be inserted,

figure 2 shows & schematic plan view of a line of
15 processing areas for when there is a small
number. of components to be inserted,

figure 3 shows a flow diagram of a . first exemplary
empbodiment of the method according to the

20 invention and

figure 4 shows a flow diagram of a second exemplary
‘embodiment of the method according to the

invention.
25
Represented in figure 1 is a schematic plan view of a
line of processing areas 6, 11. In the first
processing area 6, a first substrate 1 is provided with
inserted cbmponents 2, which are made available. in
30 feeding units 3. An insertion head 4 picks up the

components 2 from the feeding units 3 by holding
devices 5, for example suction pipettes, transports
them by a movement essentially parallel to the surface
of the substrate 1 inte a'predetetmined position ébove
35 the substrate 1 and places them there onto the
substrate 1. The insertion head 4 is in this case

movable within the processing area 6. The first

substrate 1 is moved by means of a first transporting




processing areas as buffers for further substrates, to keep changing tines
as small as possible. As schematically represented in figure 3 on the basis
‘5 of the flow diagram in a first exenplary enbodinent it is determ ned
before the conponent-insertion process whet her the totak7 Rgidabecions
conponent types to be inserted onto a substrate is greater than the nunber
of feeding units in a processing area.~Chy-if this 1o nunber is greater is
t he conmponent insertion divided between two processing areas, otherw se the
conponent i n§&ti%h df 149t AdcofpsAéntRIeSBBiNasc A thakeBrpiadedi n one
processing angach 1% Aituet Gebupxenmd ar ynebedinMeRindch iy eseat ed ekl figure
4 in the formof a further flow diagram In this case; it nmust be taken
into accountq%ﬁ%tc?%%o??ﬁ%'éﬂ§ﬁﬁFéﬁ HEHRGSTgertf n§ rFéGPEGHE RS 1Mt dnky one
processi ng arsescdrsl pardd«sd ad yageeat 1 whengyetwbhe nunber of conponents 2o
to be inserted is small, since in this case the downtines are reduced
particularly effectively. Before the conponent insertion, it is therefore
determ ned as part of what is known as setup optim zation, taking into
account the theoretical noving tinmes of the 25 insertion head, whether or
not a time saving is achieved when there are few conponent types by
dividing the conponents to be inserted between two processing areas.
Dependent on this result, the conmponent insertion then takes place in one
or two processing 30 areas. If a first transporting device 7 and a second
transporting device 12 are used, the two transporting devices and the two
processing areas 6, 11 are 35 essentially isolated by this nethod.
Therefore, the nethod advant ageously allows both substrates with a high
nunber of conponents to be inserted, which are then divided between a
nunber of processing areas, and 17 Novenber 2003 - 6a substrates wth a
| ow nunb inserted, in which case the place only in one processing one
conponent -insertion line er of conmponents to be conponent insertion takes
area, to be produced in with a high insertion 5 rate.




i i i i te can be achieved

enber 2003 A further increase in the insertion ra
%Z ?ﬁ; nunber of conponent types 2 to be inserted onto the substrate 1, 13
is less than or equal to the nunber of feeding units 3 arranged in a group

' rting device 7, 12. | 11 the nponent
? lgé %Stgnbgnfnzggfegfaﬁgetagﬁnggf up ?n f eedi ng units1ghﬁweghff?@§5group
1Zpdirectly next to the first transporti Ag-device 7, the insertion head

short. di stance between the feeding 1o unit 3 and the

t
gg\lggfr g?leyl. g?r?céascsolrnr%sﬁ5ﬁ&?ng waylli Mithe tégge igfre he reecoyed! substgate 13

in the secondipreoceski nghareacbhd khﬂxﬁﬁﬂ@@ﬂf”éré@sﬁgéiﬁ%g%r e%@%faf%gce by

i its 3:ex i Vv sing the conponents to of =1
fsggglnggglrjglup§'15}§ %%vse%ﬁe %fadéieé_zg%hl.aA%ﬁ_ﬁ%bﬁ feaovgguibppi g a
substrate w £RSEISEGr alomppnen teopafent sf@éd1egpest kyely didf ar

t,
3 ﬁ%yal?
tS types,5Co l.s{hg t ps, of . providing at least a firs _
S?gﬁggg?ﬁz a?ga and gﬁgggggd BE%E%%?PH@ apggdthrgggh whi FKiH Gkt e i s
successi vel yr#BY8aBrEdatineddlyuate saiiks fa rsécand sepersapLOGessifig &f eas,

di sposi ng _anm@ﬁé"épp&:ﬂg_al.i"eas%éd?lcfo!y}%%grﬂ%}t\’!ﬁgh gdumber of sypply units,

each of Sa'dtﬁFBBQX %Qétiwgogﬂikgég%ﬁg géeas 6, 11, and is provided
with inserted components 2 in a first group 8 and a

10 second group 9 in the respective processing areas 6, 11
with the aid of the first insertion “head 4 and the
second insertion head 10. To insert further
compohents, further processing areas may be provided in

the line. Components 2 of a specific component type,

15 for example specific resistors, specific integrated
circuits or other specific electronic components, are
stored here in each feeding unit 3. The division of

all the components to be inserted_into two processing
areas makes it disadvantageous, in particular when

20 there are few components to be inserted, that in each
processing area it is necessary for example for the
position of the individual substrate 1 to be determined
before the actual component-insertion process can
begin. When there are few components 2 to be inserted,

28 it is also frequently the case that the insertion head
4, which in this example has a total of 12 suction
pipettes 5, often has to cover the distance from the
feeding units 3 to the substrate 1 in a not completely
filled state. However, this time from the feeding -

30 unit 3 to the substrate 1 decisively affects the level
cf the insertion rate, that is to say the number of

components inserted per unit of time.

In figure 2 it is shown that, when there are fey
3>  components to be inserted, all the components to be
| inserted, that is to Say both the first group 8 and the

second group 9, are inserted only in one of the two

processing areas. Not shown, but possible, is the use




conponents of one conponent type; determ ning a nunber of said different
conponent types to be placed on said substrate and conparing said nunber of
di fferent conponent types to be placed on said substrate with said nunber
of supply units; if said nunber of different conponent {¥pesemberdi®opl aced
on said substrate is less than or equal to said nunber of supply units,

equi ppi ng sai.d substrate in only one of ssai.d processing areas; and if said
nunber of different conponent types to be placed on said substrate is

great er thancgaithaumreneft isip} yem@itys,pm@sgnve{;ueecgg&pﬁ&gra§ﬁi@i
substrate indat.leasg said.first and second processing areas. 2. The net hod
accor di ng t 0“EIaFRT1 ‘Furttheé AR S Y urality of substrates that are
each successively noveable via a transport nenber into at | east one of said
first and second processing areas, said substrates including a first and
second substrate portion, said transport nenber includes a first and second
transport menber for respectively noving said first and second substrate
portions into at |least said first and second processing areas, if said
nunber .of different conponent types to be placed on each of said substrates
is less than or equal to said nunber of supply units, respectively

equi pping said first and second substrate portions in said first and second
processi ng areas. 3. The nethod according to claim2 wherein each of said
supply units includes a first and second supply group respectively di sposed
adj acent to said first and second transport nenbers, determ ning said
nunber of different conponent types to be placed 9 17 Novenber 2003 on
one of said substrates that is |located on said first transport menber and
conparing said nunber of different conponent types with a nunber of supply
units within said first supply group, and if said nunber of different
conponent types is less than or equal to said nunber of supply units wthin
said first supply group, equipping the substrate with the conponents from
the first supply group in only one of the processing areas. 4. The net hod
according to claim2 wherein each of said supply units includes a first .and
second supply group respectively di sposed adjacent to said first and second
transport nenbers, determ ning said nunber of different component types to
be placed on one of said substrates that is |ocated on said second
transport nenber and conparing said nunber of different conmponent types-
with a nunber of supply units within said second supply group, and if said
nunber of different component types is less than or equal to said nunber of:
supply units within said second supply group, equipping the substrate with
t he conponents fromthe second supply group in only one of the processing
areas. S. A nethod for equipping a substrate with a plurality of conponents
of respectively different conponent types, conprising the steps of;




providing at least a first processing area and a second processing area

t hrough which a substrate is successively noveable; at each of said first
and second processing areas, disposing an equi pping head in connection with
a nunber of supply units, each of said supply units cont@aiNtvesibenbn3
conmponents of one conponent type, each equi pping head having a tine
characteristic associated therewith; detérm ning a nunber of said different
conponent types to be placed on said substrate and conparing said nunber of
di fferent coRpOAERsiMgexraas bas pbaddeeon st dfsubberatsatitatsas d hanmber
of supply unibsp tha$@ithwihels ofs Hdd o1 &4 SOFPOReRt types to be placed
on said substrage I's I'ess than or equal to said nunber of supply units,
determ ning and conparing a time required to equip said substrate with said

plurality ofagonponenisissing sapdeeanitRpi Nth heagurd SAi Inf ivHd 19&99@53' ng
area W|th atinme required, to equip, said substrate th sald%d“rallt

conponent’s uStngl&aitd Mg A RHTRF hety #nfiLfH §é‘@81r?§faﬁryoc‘?§%k¥i’ Shead 10
17 Novenber :‘ZQOSd@Iteeenndeeti d:lstetdmetaretstpectaonq:dnereteﬁaeeetﬁenstpmc@és sai d
equi ppi ng hea nkQ og}]al n rre di ffer en e and | ifference

ig tinme g
is positive, Sﬁl ng 'sai EIOE% st PAFRSFn %rﬂ%o%?ngai YBFBcessi n% ar eas
and if said im:srerdetif engc & |ae1}:rm:gatta/e3,s sgceessrvelhyaneqlhqomm@esmdf

substrate in??%dkﬁ st saitd figrst,a Ogleecg%rlq]gor% ing gﬁegbs%gndtljnt_s sai d

nunber of di rent conponent type aced on sai rate 1s
gr eat er ¥ham$BPEr nubefreRtelpply (g sCO@H@él@@sTrl vengesgiPppidigr sded

substrate inpatywbeastt.wai grbbestiand. é@@é’é\d eﬁ;@leeﬁegw 8h8asorfhorldie: et hod
according to, claim5 further_conprising a pI urality of substrates that are

each successtVeFyTHBVedt e2dia %t"et r SREPSPENEDEP R olBESFESEt THERDF said
first and seshade pincessi pgoaeeasngsairésubstrates including a first and
second substrate portion, said transport nenber includes a first and second
transport nenber for respectively noving said first and second substrate
portionssi ntd furtkeast esaimng lhirys temowd sesondi pr nepseisagteldeast ffgues d

nunber of d'JfPﬁeﬁ‘fxeC%ERz”%'}t t eg?bglgwa&egﬂggmeacl} %asg,g)strat es -

is less than or equal to said nu resp ec |ve
equi ppi ng sai® mllf3§t %dt%e%@nén§@bsat¢‘a@leﬂ‘f—)oﬁ Bsnstha t,ama fadr‘éﬁtnfaaﬁﬁ second

processing afeas- lﬁsemqn@etwﬁb@qeetgl NG t@ngpaldﬁeﬁ phseekniagchf; said
supply units, i ncl udes i\ hjrst and second supﬁ%%bgrou p respectively disposed
adj acent to ShikPTF+SELandYsSEGRE twﬁﬁéepvderlt PEbege Py MARRRS i
nunber ab ditfd erent Tospotedt iypesmidlbe piaced dam on¢ief saisk suhsirates:

that is loc i ran [t. roan Lng saj d nunber of
di ff er ent c?r?p%%’ntgr}t‘é%y%eé rg{jh&:e% q:etrlcgep's‘b]}al PE%?EE ﬁillt(hi n_%s‘,a A Sirst
suppl y groupg;heandomposahnt rdusisert ighn ditt ellenttmmfwmt deypesinsd ess t han

or equal to,said pynber,ef 15é1pﬁ?:h>6w’r'1“' Ls vgét\;rom tt%rttiééléypp'%;&rnﬂdp,

equi ppi ng the substrate with the conponent Irst supply group in
only one of iHe® pracel¥ihg ’éheasthgorﬁtféq'?ét hdwraEedr dFheso ©fai rh

wher ei ngeafurtgeﬁﬂ&ésuug@ha, uniyhsthael ugﬁs add EIS& aaﬁrétéeceaeh%@pplﬂéngrOUD
respectively 0 adj a sai irst and second transgport nenbers
det er i ni ng ascg'lltforﬁfﬁb‘@k?e%f %ﬁ?t?ef‘é fdc? ShptER"§3 ek YPESDh éypfj&é’é'&ué’ﬁ one of
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insertion then takes place in one or two processing

30 areas.

If a first transporting device 7 and a second
transporting device 12 are used, the two transporting
devices and the two processing areas 6, 11 are
35 essentially isolated by this method. Therefore, the
method advantageously allows both substrates with a

high number of components to be inserted, which are

then divided between a number of processing areas, and
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10960&7()'!Q&#/Eﬁ%93@9|0&hﬁkease in the insertion rate can be
achieved if the number of component types 2 to be.
inserted onto the substrate 1, 13 is less than or equal
to the number of feeding units 3 arranged in a group

5 14, 15 on one side of the transporting device 7, 12.
If all the component types 2 to be inserted are then
set up in feeding units 3 in a first group 14 directly
next to the first transporting device 7, the insertion
head moves only the short distance between the feeding
10 wunit 3 and the substrate 1. 1In a corresponding way, in

the case of the second substrate 13 in the second
processing area 11, the component insertion can take
place by feeding units 3 exclusively using the

components to be inserted of the second group 15.
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respectively different components types, comprising the steps of:

providing at least a first processing area and a second processing area through
which a substrate 1s successively moveable;

at each of said first and second processing areas, disposing an equipping head in
connection with a number of supply units, each of said supply units containing only
components of one component type;

determining a number of said different component types to be placed on said
substrate and comparing said number of different component types to be placed on said
substrate with said number of supply units;

if said number of different component types to be placed on said substrate is
less than or equal to said number of supply units, equipping said substrate in only one
of said processing areas; and

if said number of different component types to be placed on said substrate is
greater than said number of supply units, successively equipping said substrate in at

least said first and second processing areas.

2. The method according to claim 1 further comprising a plurality of substrates
that are each successively moveable via a transport member into at least one of said
first and second processing areas, said substrates including a first and second substrate
portion, said transport member includes a first and second transport member for
respectively moving said first and second substrate portions into at least said first and
second processing areas, if said number of different component types to be placed on
each of said substrates is less than or equal to said number of supply units, respectively
equipping said first and second substrate portions in said first and second processing

arcas.

3. The method according to claim 2 wherein each of said supply units includes a

first and second supply group respectively disposed adjacent to said first and second

transport members, determining said number of different component types to be placed
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first supply group, and if said number of different component types is less than or equal

to said number of supply units within said first supply group, equipping the substrate

with the components from the first supply group in only one of the processing areas.

4, The method according to claim 2 wherein each of said supply units includes a
first and second supply group respectively disposed adjacent to said first and second
transport members, determining said number of different component types to be placed
on one of said substrates that is located on said second transport member and
comparing said number of différent component types with a number of supply units
within said second supply group, and if said number of different component types is
less than or equal to said number of supply units within said second supply group,
equipping the substrate with the components from the second supply group in only one

of the processing areas.

5. A method for equipping a substrate with a plurality of components of
respectively different component types, comprising the steps of;

providing at least a first processing area and a second processing area through
which a substrate is successively moveable;

at each of said first and second processing areas, disposing an equipping head in
connection with a number of supply units, each of said supply units containing only
components of one component type, each equipping head having a time characteristic
associated therewith;

determining a number of said different component types to be placed on said
substrate and comparing said number of different component types to be placed on said
substrate with said number of supply units;

if said number of different component types to be placed on said substrate 1s
less than or equal to said number of supply units, determining and comparing a time
required to equip said substrate with said plurality of components using said equipping

head in said first processing area with a time required to equip said substrate with said

plurality of components using said equipping head in said second processing area,
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dependent on the respective time characteristics of said equipping heads, to obtain a

time difference, and if said time difference is positive, equipping said substrate in only

one of said processing areas and if said time difference is negative, successively

equipping said substrate in at least said first and second processing areas; and

if said number of different component types to be placed on said substrate is
greater than said number of supply units, successively equipping said substrate in at

least said first and second processing areas.

6. The method according to claim 5 further comprising a plurality of substrates
that are each successively moveable via a transport member into at least one of said
first and second processing areas, said substrates including a first and second substrate
portion, said transport member includes a first and second transport member for
respectively moving said first and second substrate portions into at least said first and
second processing areas, if said number of different component types to be placed on
each of said substrates is less than or equal to said number of supply units, respectively
equipping said first and second substrate portions in said first and second processing

arcas.

7. The method according to claim 6 wherein each of said supply units includes a
first and second supply group respectively disposed adjacent to said first and second
transport members, determining said number of different component types to be placed
on one of said substrates that is located on said first transport member and comparing
said number of different component types with a number of supply units within said
first supply group, and if said number of different component types is less than or equal
to said number of supply units within said first supply group, equipping the substrate

with the components from the first supply group in only one of the processing areas.

8. The method according to claim 6 wherein each of said supply units includes a
first and second supply group respectively disposed adjacent to said first and second
transport members, determining said number of different component types to be placed
on one of said substrates that is located on said second transport member and

comparing said number of different component types with a number of supply units
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equipping the substrate with the components from the second supply group in only one
of the processing areas.




