; LMe3e@06f TO313 Cct ober 2004 Description Production line for one-sided and
t wo-'si ded assenbly of printed circuit boards 5 The invention relates to a
production line for onesided and two-sided assenbly of printed circuit

- boards with conponents, the production |line consisting of two successive
sections, each conprising a printer, at 10 | east one assenbly nodule and a
solderlng furnace) in the direction in which the printed C'rqgk%n&9?2964
pass through. In the sinplest configuration, one section of sUc

production I% Cf}g@géges at |east one printer, at |east one assenbly
nodul e for the aut'omatic positioning of conponents on the printed circuit
board passing through the line and a sol dering furnace Si nce the

conf i gur at i opr&dud hEoRSSeAb! yoﬁveﬁbeélkﬁéﬁl %?1(? 5 to c?-oaéé)erﬁ% copponent s
u

to be handl ed,, because there are, for exanple |c asse nachi nes
whi ch handléWﬂﬂ%ﬁ eE%ﬁ%%%%dﬁ%%ﬁ@%t such as resistors, capa0|tors etc.
whi l e ot Ber automatic assenbly nachlnes are substantially used for

posi tioning J,.Cs wﬁthn%éeat 25.accurac |n t he case of -m xed assenbly the

product i on IF{‘IH% AVENGERE, aF FYPESRpri%e?, tREPICHbPR diifier éRE a@2enbi y
modul es. | f sﬁdéﬁrenﬁ asseshﬂydtaﬁghmnkyt@ﬁbgr&ﬁ&@apbﬁﬂhﬁiﬂM5$hﬁ@§

production | to oi ce, e R uction nust have all the
assenbl y 30‘%0 ules éé ﬁggfet%%q 4%% qué%etEQEElS%ﬁngh r'e%Qect
there are soEIGeRSiE olfadHsldns ¢ heeminflcgmm;ausxmg)f -3or quhunﬁtt@zn | iaxes with

regard g t rﬂ?eapsl,tpcgngo'%ts %Iuhaqq/ LR o OfanElhecx i %913&?91%; 35

modul es, if the follow ng requirenents are u t|on i x
bet ween subddi®ndirestieonbénasddsi edian m:hu@m@onenpm@n k@@efdﬁ deamand

subassenbl i esmtsudre.

In the simplest configuration, one section of such a
15 production 1line comprises at least one printer, at
least one assembly module for the automatic positioning
of components on the printed circuit board passing
through the line and a soldering furnace. Since the
configuration of the assembly modules varies according
20 to the components to be handled,'because there are, for
example, automatic assembly machines which handle only
passive components, such as resistors, capacitors etec.,
while other automatic assembly machines are
substantially wused for positioning ICs with great
25 accuracy, in the case of mixed assembly the production
line must generally comprise two or more different
assembly modules. If different aééembly tasks are to
be accomplished with the production line, according to
choice, the production line must have all the assembly

30 modules which are required for these tasks.

In this respect there are sometimes problems in the
configuration of production lines with regard to the
clock-controlled output of the individual assembly

35 modules, if the following requirements are to be met:

- production mix between subassemblies to be assembled

with components on one side and subassemblies to be



- la - 13 Cctober 2004 assenbled wth conponents on two sides, it being
intended as far as possible for the two-sided assenbly to be perfornmed in a
si ngl e pass - 2 - 13 Cctober 2004 through the production line, i.e.

Wi t hout returning and passing through a second tine) - product mx with
very different assenbly content, 5 i.e. great range of variation of the
rati o between active conponents and pasgjve conponents. So fgh,olbss-084€
two known procedures for two-sided assenbly: 10 In the case of the first

met hod vari antastbebsebasseam| Yedmsocomponestt s agsemled on jenepsidg during
a first pass througg a si ngl e. producti on Iagﬁ, wher eupon t he subassenbly

| eavi ng the prOALELTSA | PRe) asSRbPRESWPLR cdifonert® ohWBn&i€pPde) is
transported baskstmblhetenbeypeffbhrefr aduat sanglliengaard then has
conponents assenbl ed on the other side during a second pass through the
production line. A typical production |line of this type with three

di fferent ‘assenbly nodul es 20 and the customary reflow furnace in the .form
of a tunnel furnace in this case reaches a |length of approximately 20 m 1In
the case of the second variant) two identical 25 production lines are
connected one behind the other to forma conbined production |line, so that
the return transport no | onger occurs and the assenbly with conponents on

t he other side takes place while the subassenbly is passing through the
second production




30 line. For the production of a subassenbly which has conponents assenbl ed
on one side, it is possible for only the first of the two identical
production lines conbined with each other to be used. 35 In the case of the
known procedures, the production lines are optimzed only for specific
products, i.e. the flexibility of the production lines is low In the case
of the production |lines arranged one behi nd ot her, - 2 a -

2004 each of these two production lines is equipped with the]ég%éﬁggg@g%ly
modul es, i.e. theowlipl khat iprodict ien pladect idnel | REEhaluso dotllesng - 3 -
13 COct ober 200 nber, .of assenbly nodu] es_and al so doubles the overal

| engt h of tfmaéhé&ﬁ%é%ﬁ%ﬁoﬁ%%??%% ?i%%c?%gaéb?SXinately 40 m 5 The

invention is therefore based on the object of devel oping a novel production

i ne whi ch, algngapid h oi,oh, BredugLion anepradyct LlegibllidyeLs at the
sane tine suitable Tor one-sided and'two-sided assenbl'y of conponents in
conbi ned>oper at i%n GN8N THWDass) vEX Ferion s ofesthgposgitbbe between

cl ock-control | g A RbmObnddies a55eHA ¥s PPIULSSpandnEQNSequent |y a high
output, in terns of overall length remains approximately within the limts

of what is required in the case of the previously customary, individual

production’ lgfegaranctHérd Sapar tduwdl RAb¥mCastceddieedd VEokn tRsPerdedf
construction exﬁﬁgg}ture. This object is achieved by the invention as

clainmed in % 20 Because the two successive sections altogether have

only thé&Osanme nunber of assenbly nodul es as are encountered in the case of

the customary, pr gﬁgdurceaéieescgkbedcl,@ov%i%gteagpeélp évi gggl.aﬁ%cti otrhé)f t he
25-production line, the overall Iength”of the production flne‘con5|sting of
to: o secti ordhasseekedizonsbueeashys Eqesnbyrdt e cost sidrentitine is

al so reducedy first pass through a single production line,
whereupon the subassembly leaving the production line,

15 assembled with components on one side, is transported

back to the entry of the production line and then has

components assembled on the other side during a second

pass through the production line. A typical production

line of this type with three different assembly modules

20 and the customary reflow furnace in the ‘form of a

tunnel furnace in this case réaches a 'length of

approximately 20 m.

In the case of the second wvariant, two identical

25 production lines are connected one behind the other to
form a combined production line, so that the return
transport no longer " occurs and the assembly with
components on the other side takes place while the
subassembly is passing through the second production

30 line. For the preduction of a subassembly which has
components assembled on one side, it is possible for
only the fi:st of the two identical production lines
combined with each other to be used. |

35 In the case of the known procedures, the production
lines are optimized only for specific products, i.e.
the flexibility of the production lines is low. In the

case of the production lines arranged one behind other,




30 The production line according to the invention makes it possible to
produce subassenblies with conponents assenbled on one side and two sides
in one pass, to provide any desired arrangenents of the conponents on the
two sides, provided only that the assenbly nodules 35 present in the
.production line allow assenbly with these conponents. Mre precise details
are given in the description of the figures. - 3a Advant ag

devel opnents of 13 Cctober 2004 the invention are characteri?§g§?%m?ﬁ£04
subcl ai 8. ogeift ¢ _1'_3}1%& ohes d;?PQé‘uJFE’ 4se;RLsVeLt leal; Jofd qw hurpaces

i nstead of f%e previously used tunne _?urnaces in aprererred con Iguration
of the invertd¥h FiSESRdy cBRERILESt esit 8-t hehfotderhbletspor tehi ddiof the
overal | | engdbauldis dn sipetdsla oy adaee»f vertical reflow furnaces is
reflected, however, in the increase in flexibility and is accounted for by
the fact that they can be fully heated constantly during the operation of
the production line and, nevertheless) the soldering effect 10 can be

sel ected according to requirenments, depending on the product, because they
solder only in the lower region. If a subassenbly with conponents assenbl ed
only on the upper side is passed through the vertical reflow furnace, the
sol dering effect does not occur. 15 A particularly advantageous

devel opnent, according to which the second soldering furnace is followed by
a turning station, facilitates operation with two passes & hrough the
production line, to achieve the greatest




20 possible product flexibility. The invention is explained in nore detai
bel ow on the basis of exenplary enbodi nents represented in the drawi ng. 25
Figure 1 represents a customary prior-art production |ine for conparison
figure 2 shows a production line according to the 30 invention with two
successi ve sections, operation on the basis of a first assenbly variant

wi th one pass being represented; and f4 gur-e 3 shows the prOdW%Qbaﬂb&%ﬁﬁ4
shown in figure 2 35 during operation based on a second assenbly variant
Wi th two passke trhmtaeyh blie gsoehcly omddules ' and- dbse HHubdtedberh2004 | n

t he case of duci ] i pes re e th ndar d_nodul es are
respectivelygggggigs g%%@ﬁ%tigﬁaséggbl§8ﬁ%%ﬁ?%es§r§§3§5§5g- glgel3g§btober
2004 preci seaphropiodbielvoAll itnes are, for exanple, equipped with the

Si enens products Siplace HS50, Siplace 80S23HM and Si pl ace 80FSHM of which
t he Siplace HS50 assenbly machi ne handl es only passive conponents, such as
5 resistors, TRa@patRyoREiont cis \Higxefdes Silaﬂ%ﬁsg GOF5 Hkicas 88ABEF nBéhi ne

serves substaatbabhyn§ora hapgbilngdSSut 1dh gneale agRUEACY d1drdewRthch”) .
high production and product flexibility, is at the same
time suitable for one-sided and-two—sided assembly of
components in combined operation and in one pass,

10 permits best possible clock-controlled output of the
assembly modules and consequently a high output, in
terms of overall length remains approximately within
the limits of what is required in the case of the
previously customary, individual production lines, and

15 is particularly cost—effectivé in respect of

construction expenditure.

This object is achieved by the invention as claimed in
claim 1.

20
Because the two successive sections altogether have
only the same number of assembly modules as are
encountered in the case of the customary procedure
described above in each 1individual 'section o©f the

25 production line, the overall length of the production -

line consisting of two sections is reduced
considerably. Equally, the cost expeﬁditure is also
reduced. .

30 The production line according to the invention makes it
possible to produce subassemblies with components
assembled on one side and two sides in one pass, to
provide any desired arrangements of the components on
the two sides, provided only that the assembly modules

35 present in the production line allow assembly with
these components. More precise details are gilven in

the description of the figures.




The prior-art production line 1 shown in figure 1 10 begins with a magazine
input 2, which is followed by a printed circuit board destacker 3. The

i ndi vi dual printed circuit boards aré passed through a printer 4, which
prints conductor tracks onto a surface of the printed circuit board and is
followed by an inspection 15 belt 5. In a first assenbly nodule 6 of the

Si pl ace HS50 type) passive conponents are applied to the print of
the printed circuit board. The assenbly3as-suppl enmented in aqgggaﬁﬂé;ﬁﬁﬁ
assenbly nodule 7 of the Siplace 80S23HM type and, finally) active 20
conponent s, AdicinBRIe®@ss whielrekerures gr eat act®¢acyint@mtb@napp¢ted to
the printed ohdeaticPosid I @adhiigoassrgbl y module 8 of the Siplace
80F5HM type. The printed circuit board assenbl ed with conponents according
to requirenents then passes through a reftow 25 furnace 10 of a tunnel type
of .construction, which is adjoined by a turning station 11 and finally a
magazi ne output 12. A printed circuit board to be assenbled with conponents
only on one side is passed on fromhere possibly to a station which is not
shown for remaining 30 assenbly. The path of the printed circuit boards

t hrough the production Iine in one pass is represented by the material flow
line A. If the printed circuit board is to be assenbled wth 35 conponents
on two sides, the nmagazine with the turned printed circuit boards can be
manual |y transported back to the entry of the production |ine, which is
represented by the material flow line B) fromwhere the - ba -

130ct ober 2004 turned printed circuit boards pass once again through the
production line (material flow line C) and can then be assenbled wth
conponents on the other side by the same working steps, so that 6 - 13
Oct ober 2004 finally subassenblies assenbled with conponents on both sides
can be output into the nagazine at the end of the production |Iine and
passed on for renmining assenbly. 5 However, the turning station 11 may

al so be adjoined by a further production line 1, in which the assenbly with
conponents of the second side of the printed circuit board can then take

pl ace wi thout the manual return transport of the nagazine. In such a

conbi ned ‘




10 production line) if both sides of the printed circuit board are also to
be assenbled with "fine pitch" conponents, there nmay be two assenbly
nodules 6, 7 and 8 in each, that is altogether six assenbly nodules. 15 The
~production line 13 according to the invention is represented in figures 2
and 3, these production lines 13 in figures 2 and 3 not differing in
construction but only with regard to the way in which they arg gs ggerég4The
production line 13 is nmade up of two successive, different sectlons

13b. The secthan J&a kegi ger-withia pegaginerhApyte2. Mhich 4 s Jol 'tﬂged by a
printed circuit board destacker 3 and 25 a printer 4. Fron1there

printed circBFEVhBYFdY pdstedo &urmedt ad¥ERBF¢Snodife @ ofPFﬁéeSFQﬁace
HS50 type) feoentwberattibay oF ecrpeasmdeﬁalma1@@%@&%&&%5@9@&%8 to a
verti cal refL§m1fu%nace ﬁt rlnted % uit boargf re transferred via
a buffer R 305&ERENS ?nﬁ%gaf? Fur v g STt t oTfRe

second sécti speddd] wh@wanmm@efldStIyepaSGanhrqwgndwrwfmﬁmﬁcésandsare

t hen passed i be t spacer 17.t0 the secon le 7 of
the Siplace ggg%%?ﬁ??ypé‘angeghe]fhe RF ol PSRERG St hitt %%%f§ dule 8
of the Siplate 3QRSHMtepefowi dya thet Herct htbagh-tﬂie)w uazdulke 9futLlhg
printed circ ard rti refl nac

whi ch t hey ay%gﬁggse é%%g?%ggf%aga2|neE%ufféﬁg %Bé?gtf§% %g 5%%4 In
the case of Pﬁ@dﬁﬁééoﬁf1é§éréﬂﬁ@nnﬁﬁﬁﬁ§hﬁﬁﬁﬁﬁ|rth&gﬁﬁ%ﬁﬁrlm%eeﬁfﬁﬂted

circuit jpoargdsnape a8e3erklbed AWch &GP U NSl I éneti ) ed@ﬁéﬁdir'i‘éoélﬂh the
production line 13. 5 In the case of the production of a one-sided

subassenbl y, tifie RIGHHMC i dPSRITR HPEAT eﬁoéiﬂfszwQn}d()arld1 i $her o%@@@éd in
the section.rédsonl.e. ﬂfheaumaﬁéiﬁaw tWie I chgdnehnteUi 4sbeRbUels

ted in the, 10 4 and t th ted t board
P conponenPeL4sSBnEien BAPFT PAOEne Y | FRE°aes EREPORDGITe BSS FFobhe

printed circueflowoéndnthen phessbhdendghot ke feert doak nefl ewcidr.nace 14 of
the sectjion 13a, no sol dering takes place, since the 15 subassenblies are
t aken past the process zones. In the turning station 11, the printed
circuit boarl iPRniciCHlarial. adHanpruapEs el tengetondcseodiow 180 i s

1ikewi se pasﬁﬁﬂchhr&&é}hs\é’bbh@Uts@iHeﬁfﬁéOr‘fux%ét&eqﬂ%ntﬁé@l&ﬁ@da%éﬁ”%' y with
further conponents 20 takes place in the assenbly nodules 7 and efore

it reaches tﬁBrQéPglééﬁtﬂéﬂ<m§QQH¥k&%$?ﬁ Pﬂéréééeﬁd“@éékl%MDlB%SSﬁﬁere t he
sol dering of thheuphi nited girhauctibpardidiakesopl @€€ieve the greatest

20 possible product flexibility.

The invention is explained in more detail below on the

basis of exemplary embodiments represented in the

drawing.
25
Figure 1 represents a customary prior-art production
line for comparison; |
figure 2 shows a production line according to the
30 invention with two successive sections,

operation on the basis of a first assembly

variant with one pass being represented; and

figure 3 shows the production line shown in figure 2
during operation based on a second assembly
variant with two passes cthrough the

production line.




25 In the case of the doubl e-sided assenbly taking place in one pass, the
printed circuit boards introduced into the section 13a arge printed on the
upper side in the printer 4 and assenbled with conponents in the first
assenbly nodul e 6) whereupon the soldering of this 30 assenbly takes place
in the first vertical reflow furnace 14. In the turning station 11, the
printed circuit board is turned over) e -unassenbl ed side) @q&ng @@94
upward, is printed in the printer 4 of the second section an asse

with compondt sthe CREE350hs &bl §r ot ben 7 1mess, r ebeesanbadt hetsol deri ng
al so takes plsaee OBrhhhsrai denddufde vVerld Ca&e&ﬁfekﬁ%&%&‘a%éé ofy & he
second section 13b, whereupon the finished - ~a - t ober 2004
subassenblya%%%%ﬁ%Fb@3&%ﬂ?%ﬁnﬁﬁﬂﬂ%ﬂ%§(NFQtQﬁ)S|des | eaves the production
line 13. If, for the sake of easier explanation, all the 5 conponents which
can be handled by the assenbly nodule 6 are referred to as BE6, all the
conponents whi ch can be handled by the assenbly nodule 7 are referred to as
BE7 and all the conponents which can be handl ed by the assenbly nodule 8
are referred to as BE8) it can be 10 stated that) when a printed circuit
board is assenbl ed with conponents on one side - 8 - 13 Cctober 2004 on
the basis of the nethod described above with reference to figure 2, the
surface can be assenbled with conponents BE6, BE7 and BE8. In the case of
assenbly on two sides on the basis of the nmethod 5 descri bed above) one
surface may carry only conponents BE6 and the ot her surface conponents BE7
and BEB. |If the surface assenbled with BE6 is also to receive conponents
BE7 and/or BE8, or the surface assenbl ed

-




10 with BE7 and/or BE8 is also to receive conponents BE6, the production
line 13 is passed through twice by the printed circuit board to be
assenbled, as is represented with reference to figure 3. 15 In this case,
~one side is assenbled with conponents BE6) BE7 and/or BE8 in a first pass)
wi th the nethod sequence corresponding to that which was descri bed above
for one-sided assenmbly) whereupon the-pSinted circuit board ig BhgH.t2apned
and the other side is 20 assenbled with conmponents in the sane way I n a
second pass.PExpeeéehbeyprofiicthps dpeest iavg nody |is<atesl¢ edequappeadt her
turning staty, 08 1dheWoi ehefdnpheaswicbched 10 LN o BECOr ghagakp choice

is arranged at .the end of the section 13b, in order that in this operating
mode the prift@dePreart 895afls 4te Wihkeht BHei fieleRe R #eSeRPive
posi tion turrﬂedghi@é t hanaeegnd ogﬂ-@s b@éfﬁﬁvéhecbﬁ%dhanﬁt%ansﬁdh as9
CLAI M5 13 Cctober, 2004 1. A production line (.13 or qne-side n
t wo- si de asE%ﬁb?@DB?'pFFﬁ?&dngﬁuﬂ?tﬁoar&?&x%rF%%nﬁ&R%ﬁ%ﬁ %ﬁ%gHM
production |aseeiB)y menbiisti reprofed woulssicaessaley Séoki demndli3ay 13H) with
a fum ng statjon n bef, h sections (13a, 13b), each
said sectioﬁwtggaé%%%gﬁéégﬁggggiﬁgﬁgggréﬁ?%%w?A), at | east one assenbly
nodule (8, 7, 8) and a soldering furnace (14), in the direction in which
the printed gjLcuit; boards pasRddyQugh.gharactenizad ip t e pf each
of the asse #élﬁ%dﬁﬁgs (6, 7, 8) a,locafé to t%gb.andkﬁnggg%ug?ffgrent
conponentds iBePiRYi debhi A FHEAFAORUCTIRIT | 7 newligh dAd Iodilewnsiunest are
distributed peiMesd tdierdwo: sedd@ns debdackb3b) 3.2. ThReprogdycti @pad i ne as
claimed in claim 1, characterized in that the_ soldering furnaces (14) are
vertical refPHiPFernatEE s, PPRE S Gt tRHRe TS nERES B RafmRF i & ther of
Gaims 1 or 2yhtdiar gatiertisz edohdutbatr acfari$gositat | @n bdf Jod S o@r rgnged
downstream o ol.derin ur.nace 4) o e second section (13b).
The producti%ﬁiﬁfﬁé gérg-é?negafntﬂéé}g ,%8%2?38$e£w2éﬁliﬁn?%%.t%%
stationlfll)battahged Howastiiiemh ofssbmbipl dedudg far ofcehelddipiatde
second sectigasg 13 an i,Lch of f,_accarding 4 o choi
/N NBY NoL/ NSgB_?%Lt %gdﬁgf’%&éo edmBBnaRd <Of b accyding 4 o 4ol &g,
printed surface of the printed circuit board. The

4.
fum ng

assembly is supplemented in a second assembly module 7
of the Siplace 80S23HM type and, finally, active

20 components, such as ICs, which require great accuracy,
can be applied to the printed circuit board in a third
assembly module 8 of the Siplace B80F5HM type. The
printed circuit board assembled with components
according to requirements then passes through a reflow

25 furnace 10 of a tunnel type of .construction, which 1is
adjoined by a turning station 11 and finally a magazine
output 12. A printed circuit board to be assembled
with components only on one side is passed on from here
possibly to a station which is not shown for remaining

30 assembly. The path of the printed circuit boards
through the production line in one pass is represented
by the material flow line Aa. '

If the printed circuit board is to be assembled with
35 components on two sides, the magazine with the turned
printed circuit boards can be manually transported back
to the entry of the production 1line, which is

represented by the material flow line B, from where the




C/ NgOT/ NgA/ NygL/ NgW NgL 7/ Ng/ Ng! knD* @ *i |

F3sv| } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! DGF

$UR&E m H *-. .. 224445]567?8nBs: | w nmhc”Y] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca%}@a] caJ ca] ca] ca] ca]ca]ca!l s:: <<<*<>H?
2@ mH*- ... 224445]567?8nBs: | w mhc”Y] e@&] ta] ca] ca] ca] ca] cal] lqa(b&gi,&az]ogg] ca
]ca] ca]ca]c éca] ca] ca] ca] ca] ca] c] ca] ca] ca] ca] ca] ca U c”a]ca]c éﬂr

kmAcA! Yo4 09gF{y0ed YRFouRer) -Gt 2 pA/RPPRY FE 1 03RS ( PO¢0 16T ) tRF 2008, ()- %0
WXB! 4" 10%: (Ynd 353098&E (dn ! BLABYEMGY L 3R10%E ) 13l QU dna | B3O ()-' (

) * eZOD4" 107 107 1018&10%& (g 10%7&' () - LOMLQMLOMS;
109E () - @" %9@@@? *W@Fh omponent on the other side by the

same worklng steps, so that
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finally subassemblies assembled with components on both
sides can be output into the magazine at the end of the

production line and passed on for remaining assembly.

5 However, the turning station 11 may also be adjoined by
a further production line 1, in which the assembly with
components of the second side of the printed circuit
board can then take place without the manual return
transport o©f the maéazine. In such a combined

10 production line, if both sides of the printed circuit
board are also to be assembled with ~fine pitch"
components, there may be two assembly modules 6, 7 and

8 in each, that is altogether six assembly modules.

15 The production line 13 according to the invention is
represented in figures 2 and 3, these production lines
13 in figures 2 and 3 not differing in construction but

only with regard to the way in which they are used.

20 The production line 13 is made up of two successive,
different sections 13a and 13b. '

The section 13a begins with a magazine input 2, which
is followed by a printed circuit board destacker 2 and
25 a printer 4. From there, the printed circuit boards
pass to a first assembly module 6. of the Siplace HSHO
type, from where they are passed on via a through-flow
module 9 to a vertical reflow furnace 14. The printed
circuit boards are transferred via a buffer 15, an
30 inspection belt 16 and a turning station 11 to the
second section 13b, where they firstly pass through a
printer 4 and are then passed on via a belt or a spacer
17 to the second assembly module 7 of the Siplace
80S23HM type and the then following third assembly
35 module 8 of the Siplace 80FSHM type. Via a further
through-flow medule 9, the printed circuit boards reach
a second wvertical reflow furnace 14, from ‘which they

are passed on to a magazine buffer 18.
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components in a smngle pass through the. productlon line
13. '

In the case of the production of a one-sided
subassembly, the upper side of the printed circuit
board is processed in the section. 13a, 1i.e. the upper
side of the printed circuit board is printed in the

10 printer 4 and the upper side of the printed circuit
board has components assembled on it in the first
assembly module 6. If the printed circuit board then
pass through the vertical reflow furnace 14 of the
section 13a, no soldering takes place, since the

15 subassemblies are taken past the process zones. In the
turning station 211, the printed circuit board is not
turned. The printer 4 of the second section 13b is
likewise passed through without any action.
Subsegquently, the assembly with further components

20 takes place in the assembly modules 7 and 8, before it
reaches the vertical reflow furnace of the second
section 13b, where the soldering of the printed circuit
board takes place.

25 In the case of the double-sided assembly taking place
in one pass, the printed circuit boards introduced into
the section 13a are printed on the upper side in the
printer 4 and assembled with components in the first
assembly module 6, whereupon the soldering of this

30 assembly takes place in the first wvertical reflow
furnace 14. In the turning station 11, the printed
circuit board is turned over, the unassembled side,
then facing upward, is printed in the printer 4 of the
second section and assembled with components in the

35 assembly modules 7 and 8, whereupon the soldering also

takes place on this side in the vertical reflow furnace

14 of the second section 13b,- whereupon the finished
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If, for the sake of easier explanation, all the
5 components which can be handled by the assembly module
6 are referred to as BE6, all the components which can
be handled by the assembly module 7 are referred to as
BE7 and all the components which can be handled by the
assembly module 8 are referred to as BES, it can be
10 stated that, when a printed circuit board is assembled

with components on one side
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with components BE6, EBE7 and BES. In the case of

assembly on two sides on the basis of the method

5 described above, one surface may carry only'components

BE6 and the other surface components BE7 and BES.

If the surface aésembled with BE6 1s also to receive

. components BE7 and/or BE8, or the surface assembled

10 with BE7 and/or BE8 is also to receive components BEG,
the production line 13 is passed through twice by the
printed circuit board te be assembled, as is

represented with reference to figure 3.

15 In this case, one side 1s assembled with components
BE6, BE7 and/or BE8 in a first pass, with the method
seguence corresponding to that which was described
above for one-sided assembly, whereupon the printed
circuit board is then turned and the other side is

20 assembled with components in the same way in a second

pass.

Expediently - if this operating mode is desired - a
further turning station 11, which can be switched on
25 and off according to choice is arranged at the end of
the section 13b, in order that in this operating mode
the printed circuit boards are iﬁserted into the
magazine in the position turned for the second pass

before the return transport.
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CLAIMS
1. A production line (13) for one-sided and two-sided assembly of printed

circuit boards with components, the production line (13) consisting of two
successive sections (13a, 13b) with a tuming station (11} amranged
between the two sections (13a, 13b), each said section (13a, 13b)
comprising a printer (4), at least one assembly module (6, 7, 8) and a
soldering furnace (14), in the direction in which the printed circuit boards
pass through, characterized in that one of each of the ass.embly modules
(6, 7, 8) allocated to the handling of different components is provided in
the production line (13) and said modules are distributed between the two
sections (13a, 13b).

2. The production line as claimed in claim 1, characterized in that the
soldering furnaces (14) are vertical reflow furmaces.

3. The production line as claimed in either of claims 1 or 2, characterized in
that a turning station (11) is arranged downstream of the soldering furnace

(14) of the second section (13b).

4, The production line as claimed in claim 3, characterized in that the tuming

station (11) arranged downstream of the soldering furndce (14) of the
second section (13b) can be switched on and off according to choice.




