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Appar atus and nethod for separating electronic
conponents Field of the invention The present
WO pwensilen concerns an apparatus and a met hod POF/FI2008/050312
separating el ectronic conponents such as integrated
circuits that are delivered in succession by a feeder.
Description of related art Wien handling el ectronic
C pnents, it.is often pecessary t o singulate the
M‘?tﬁg‘?%ﬂ plagieingadi WLl Aknt s t hat need t o be
tested, packaged or nmounted. This task is especially
difficult when the conponents are delivered in bul k.
The$3RSHivease tddass @ mieflidafor sisd rths epaubiciurg of circuit boards.
el'ectroni c conponents or other objects and conpri sing
a stop elenent arranged so as t o retain the | eading

one of the obj.ects., The isel ated object sl.ides do on

Vaiogs Binch 4% et Bt okt Rev R ey FlsBEbsedlih HiSmioR Gee
iBnd i 1R3stid 8ol 2 Blle e B MhrgleScal

PR 5}83%2@%%?259%%5 'ty the handl %‘5 e eale
applidasionpparatus is linited. Mreover, the centre of the

I sol ated object is not precisely defined and depends
anong other on its length, so that aspiration of the

bject b [ head. b REN t, 0
A Y S L AT Ll o
insoldtingi HasdMRSRI AR $h8Y bdpper D5RP3&AIBr BbiHifebA68 wHich was etched

appafat us for separating el éctroni c components in

in wheniedbls apanat todormeoudsctie andatontdvadhonenosis. Ebepompagents
of delivery rowis,r ved with the aid of a

wege pc@éfrrﬁe oegwb@er.nosrﬁwteﬁ%aml%ow@ "r?dj’Pe”c?"éE%‘F-y
separated so that the gripping device does not always
grip a single conponent. EP959027 describes a part

NéFAR§Pidcht boaRRHE HopiFliyes oAthoth gideslbfgh Gikelatag bodrd,

lining up parts in one row, a first stopper at the tip
beafusé techeolggy twentingosdly devdheping frs thepliractipn of minjapyyization and

s ea e b PR ShalEonate S SSESRRRE g
L BB T 100t B b

and is necessarily slow Mreover, the position of the
second stopper relative t o the groove is not fixed,

Myt differsan astentals, Ivdth varying mechaniceh cheémicak agd slsgiicaliprioperties,
reqyi res conplicated .adj.ust nent . of the,stroke of.the
ard g S A oot o RECIB LT BT 7% SRS i BUIAL S 2 board
ARPRY ' 0 i AbiNG rBfeBeHt0MyGh
TR S R bl r L AP 5 R oD aeleriOythe
nasieBRY. Altiengopéieies bf the hoatd ateg@odnad aboshélddafire-resistant
di spl acement of the groove relatively t, o aII,otheE
subssapeneHowingihe dire resjstencaueguiradds deargivgdneasionpto be
ﬁunnary of the invention An aimof the invention is
achig¥sdht ore t o propose a new apparatus which sol ves at
| east some problens of the prior art. According t o
the invention, these ains are achieved by neans of an
Helppaveahatk ia eimpuic bomglss theohghatrhichsinaflectienl icomertind enintended
claims, preferred enbodj ments being.indicated jn_ the
o tthe PHEi€ . : [
to de jekencatthe pehersids wg?h%twa S EPI T GHROSTARES gheifogt” of the
are al .achy eved a of yan a r -1 Sl ng:
coluBhERe i BbfECh B TR R R DRty SOBESL0
co? KRG YrShdth Qides of £l kaed] vih@IcohnRadidh isalist dRdY lset@ten the
e end of said path, arranged for preventing
laydirspl acenent of said conponents further than a
predefi ned abutment position, a novable stop el enent
at a fixed position along said path, for isolating the
| eadi ng conmponent on one side of said stop el enent
from
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ot her conponents on the other side of said stop

el ement, wherein said feeder track conprises a
wandestisawd al |y fixed base and a sliding carri apel/FRa08H50312

fixed base and said sliding carriage jointly defining

said path,said stop el enent being arranged at the end

of said fixed base for separating said | eading .
ASRHBORSNLs 18 Pesfok @ stlcallid hroagh-tapgerihgonhana dopmien bridge is

conponents oOn said base, said carriage being arrange
forfrasd thremgH teilmde, detwednahe coppesilasters omthe vasioys sasfaces of the
.separated by said stop elenent at a predefined renoval
CH§@§$P?%% where it can be gripped. This has the

advant age that adaptation t o conponents with

different Iengths only requires a displacenent of the
A ShIWd SR s Aabat indjdis holenttight-firtieg toppee sleevey wheshg ifnegéssary,

the carriage. There is no need for displacing the stop
cae beselderedtoned the egpipenlayersat a fixed position al ong the

path (i.e., at a fixed position relative t o the

basis) In a preferred enbodi nent, the stop el enent and
Ad :hfea ?rs{ahﬂg ?ir@ﬁi?s AatHdahaR dWcheWarfhodsRaifaitboard by etching

actuators, 'for exanple two different motors. This has
avidyehaduasieagey pivad oftthe copymir deyer aired by Heavtrngrondpdhatqfart of the

each notor may he optim zed.t _o.the tap glffeﬁeWFI
copperclayesibat inseprerdigr therirqis- Thisametbgr s thefgple of a long

L d thod_f - : :
prg ﬁ%%ﬁgﬁ?gggp%ggggs\g gglg & Igﬁ pﬁ%ngﬁ?&%f%{eéd\?ﬁl i tgglhffﬁgir&ductlon
liI{eQ.eTlE)Ee&g%Er Riyet REabwAMS! ettling Rerebbvreal frbpediencids afté etching,

may be adj

usted The stop el enent and the sliding .
Mdehihieg cdf aliofherpesiopmed tising adaser, tin arhdgdoease thg axigess copper is

| eadi ng el ectroni c_gconponents in a row whjch,are
vagetigesd grerrbtj:etsutfg% SHrawE Patiern js flyisCreaferhinthe spd mgnner by
t he.canri age, and ' on this
relnip e g AL sopi MR (s B pEREIAD, 2

el ectroni ¢ conponent Those three features are

i ndependent of.each other and nmay be caonbi ned or .
Ceprihg edirseipan stiemanBei ief oftoserei g posreradly inathipeatmagiod, as in

The i nvention wil| better, understqod,with tthe aid
oot GaF TS CRTL D SOt SRDRHISH e BrEh 2t gn B surface of
th?ﬁﬁplugingQ%o}ﬂsdl&?éfoﬂhggorpé}*&c?& fsirgmbead. i n which: Fig.

sShows perspéective view of a system i ncorporating
t he apparatus of the present invention. Fig. 2 shows a

perspective view of a detail of the system of Fig,.1, .
The presemtanvenyionie ingandagltotaeate o axpshod, ehigh Ehepid R which the said

apparatus,of the present.invention. Fi [ .
copeatie o e oGRS Ot A RN BB carh s & SR e Freation
ofh Bﬁfﬁfﬁa%elr%( Sn\the WiPlce 31 ViY diftiic 1S3E@ PR (pefibrib® rapidly,

apparatus of the irnvention. Fig. 5 is a side view of
cdriénlpppat @ousmddallyi g. 4. Figs. 6-1 0 are side view

schematically illustrating various steps of the
separation process. Detailed Description of possible
nmbodi nents qof the, I nvention Fi.q.. leil t : :
T e Sne o b A i b 8 i o
adhi@rell 3 (IR SRRy oA RharkhiristiSinait GBRipaagerClaims.
vertical tube 1 wth an upper opening into which

el ectroni c conponents, for exanple integrated

circuits, may be introduced i ul k. The conponents
Figuir¢ 1 pyows whpwn@qr\gfaths P§%ﬁ§iqg @E‘? PRETS "_gﬂéf‘n’gp’ PR qvhen the

cc:)/ | pr %‘8 egs:ogf%ncﬁgyengsw{alags S SRR $ 8% c%nﬁ@&{z]de #cording

Or recelving conponents fromt

tgﬁﬂﬂﬁbﬂnﬁﬂgaﬁdranp-like track al ong which the
el ectroni c conponents
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flowt o a discharge 30 and into a feeder track 4.
Vi bratory bowls for delivering el ectronic conponents t
wo@2@sfigmger track are known in the art. The | i nPEF/FI12008/050312
feeder track 4 conprises a flat base 5 1 (Fig. 2), a
cover made up of two |ongitudinal L-shaped parts 40, 4
1 separated by a longitudinal slit 44, and a carriage
FigéreRhshbwej fok ith patteetenisbefla latl whefihivistimended tr mple 4 sircuit
thus define two vertical walls for guiding the
pattermon the surfaee efbeiratit keasddi nent, the cover is made up
of flat parts and the base is Ushaped. The cover
conprises adjusting elenents for adjusting the width
T eﬂ%a&gﬁii i PPl 1 IsRsdritadirshet ween the base 5 1
and the cover, dépending on the wi dth and hei ght of
the electronic conponents t o be transported. In
anot her enpodi nent,, i.t could be possible t,0 adjust,.
TRV aRGTS b PAiBleds VDaR A8cH b et uick Tnetfbd hich can
di fferent c nent s. : f
beggag F‘g?ﬁr%tegb aben%ln %faégghggré%%g?éﬁg{ ﬁgg% ow M%%te s ogether
the '88;?1&&9&;%}4 SPtRNIFERLYSidusoMbie 2. The 1abl @nrirahs same laser that
preferably by vibrations generated by a vjbratory )
is perenallyt med ts nmke holena thor cardybugrinisiabyicas dhasrthp pverall ptention
.flow In this latter case, ,the air flowis preferably
is g Paecilases Jath pMRveEleRgt éug?l?}ﬁgoroﬁ%eé’m%gﬁ‘aped variation
of the air speed, so ast o prevent janmng and t o
control the noving speed of the conponents in the
Al 56N, RN in Thecibasebdard chis bs uhsle asingallisyr fliax ey fhrther
t'his context, "substantially" means that the base is
comssraseta latet ynftiopertingiom tvenydifferana reavelgngrhgegnerot gvinehy & used for

or de-jgmthe el ectronj c conponents,, Wt hout .anyl ar
DAt i COpPICEITEE U P BB B e 1 el e
ibrations is smaller than the average or
aﬁ%ﬁ%%@F%bitch bet ween two conponents. The adj usting
el ements for adjusting the height of the tunne
through the feeder 4 conprise in the illustrated . d
Acerisdinigite the inventiomgtarienlaaicpppes picenateyial §qugaping copper is use
pr.eci si on depth 45 for- adjusti verti-cal :
foSmiEa tatiohant: Rt trlipt SOk TR B diEdly fed into
82149 sitfRedR ah QiscAdhIlBidlIAT o RECHRRB I ON of the
th-cglf]%tl'ﬂg&% %ﬁ%@ﬁﬁ Iﬁn t ﬁe f %eder tr ;gk 455 Each depth gage |
pABicelarnniteeisl adrthe ainteringefatie 459 habat bang rdpeated pemady times as
into a fixed base for adjusting the penetration depth
nesessatyploydiease theajequized contagte pl unger 451 pushes down a
pivoting arm 46 agai nst the forceof a spring (not
shown), so as t o pivot the arm46 around the fixed
F%ﬁi’él HlovwGhat of bbill §8esdTehORRAREdElapitF RS (Helheisardsppér layer
ogether with the cover support 48. The flat base 5 1
CueiThe heleiismmde kerough afl thalayerss whet th eieowit, baand istplaged jog 2

ertically noyed ile the cqver r ins in,a fixe
baschedcd i ALRoSTar 9P Ale s B RS PEHRRtEH BF By St PoulE Relesln the

rkin of h
g 010 ok % ORI bl B P Ml ohd RSO TES are repgated as
mbWP thidsiag ABlesdarpdhlihisicae, eHearpetitiortfikay placd autlypnoa:ild ehlis way,
for adjusting the width of the slit 44. Each el enent
are elepiricslamnduttonds creded hetweeey the cappar bvessder- 491 . The
pl ungers 491 are provided with |eft and right screws
in order t o nove in a symetric novenent both cover
! 4 1 i i arddh b4, 44 beEaGH integrated
THEAGHATe B AT 1o P fFclidh RAIR il S Al bogal inveg
ift6 eRREhE WRhMfenelidg systefist ract i on toward the basis 48,
so as t o bring the cover 40, 4 1 and the base 5 1
cl ose together and allow the cover parts 40 and 4 1t
o slide laterally for wdth adjustnent. The | ower face
(not shown) of the cover parts 40, 4 1 nmay conprise
| ongi tudinal ribs for guiding the conponents during
their displacenent in the tunnel. The manual adjusting

o T AN o
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direction substantially transverse t o the
di spl acenent direction of the conponents in the feeder
W e@shsA93 f or separating the |eading conponentPET/Brzoesio50312
ot her conponents in the row In a preferred
enbodi ment, the stop el enent4conpri ses an
|nterchangeable pin 74, or an equival ent el ement such
Thaswavelingtieof thediserasediven beyfabkyareplgasidchinywhivh is péneraly used

for pressing on the up er f copd, conponen
when atteeandghe sahelpsqiriey ttPﬁ’ag%etel‘soqﬁfﬁ’fh‘&ie‘?&?Béh%‘i’ ReT taﬂii the

{
B L R
no'f fal (f:drfcﬁttiox?d" do EMnﬁﬁ&ﬁ% @gﬁﬂ&ﬂis soﬁt&o‘iﬁ@@ﬁn@ﬂﬁbsfrﬁﬂ@ighlpper
the pin may beadapted t o the shape and size of the

l1tﬁ1|t es thowivelegtincHernpaver of the jpasras eclecterbtd ashigve guffigiently rapid
positi of the st p el ement 72 along the feeder is
Slmﬁ&%ogﬁq’é COBBY RIYY erieed t o be changed, even if the
conponents with a different length are transported. In
a further enbodinent, the stop elenent 72 conprises a

InGREkhOh AHaRE UHERREA D Eon tlie QiditrbiarbtEbd suchehatshe hole to
near the end of the track feeder, for blockrng and

berdzilkedsixponds hluocugh]bodeﬂte inssator fryenand beth cpm@e%tamrs It is then

| t 72 tor, f
oo SR PR SR o 6P A o U e o b

snﬁnl%fi il rﬁft%ﬁﬁ&tre' f tﬁe Okt cj:tnﬁﬂo ‘fog&sla?é}eofr 1AL cb8A surface
of periodic series near
Wi%ﬁ&.@cr}%neﬂ'aﬁﬂ@nﬂﬂﬁ&mm&gtmﬁé&pmﬁemfmﬂ met pfise, ibteadibe
duration of the period between two dj spl gnents oL
addteorpand sistepingfod taepamwdrorill conemenns framitha podgmrpf the hole.
conti guous successive conponents will be separated. In
anot her enbodi nent, the displacenents of the stop
by SkdSERsOthe
BRIl AR PPt hiapis oo
hsleoAs aichpthére is ol 1&te€1ﬂbﬂtheﬁ&‘ltd1&&stdhet]:ied)r[icmt&gEOﬁtlhatfeedhbwce,
di spl acenents of the stop el enent 7 be better
asm difible devices, ceclopashior atrespBicabREs CamPe feiid for this

th o |
PLE‘Bﬂf ([,tt 1s gnggﬁgrrltgfgf Fl? & evbc%ee t?) A)g ﬁtc?erﬁ?fq ?‘W&Po tfi‘e &@s\fﬁ' of the
@e?%otbegufffc%nwétﬁﬁateﬁ%te%h@%‘ g&drfﬁiaﬁﬂa‘éﬁﬂ by t he St op

ement 72, the’leading electronic conponent is noved

further untrl it abuts against an abutment 7 1 that
grevents its further, displacenent. The abytnent 7.1 |§ d
Elsefirigsk comdactayity péméaweaw ipyfhe Spanatacfg Of Ciggyft boards.

e .ada he I
T b @il Mo GG taRue i SRR NcTesst e me order
asqﬁttﬁgg@nh%n?e&fé-t‘ﬁﬁik &{p &r RN Pl e en@fhlltyhﬁedi eadhsfantace of the

area /77 adjacent ﬁe abutnment 71, and initiates
inktlatihg buyst af ¢1mmndroaada: aiorwcage ths dimepsier cagvaracensding to the

spot . 77. The c rt of the fe
mm@a PIPRS, e il FPCHTREP! Firdis FBRLSEe adustcd
3 oﬁ@pg&_cer used for nmoving the stop elenent 72 and

uﬁt?ﬁ Sducer user for vibrating the conponents

above the fixed base 5 1 (if any). In the preferred

enbodi nent illustrated on Figures
Ever thoagh cappérss acwwienyorat pavwdeswith aﬁ'sfgie@erly Fage copper

preferably .a voice coil ,linear, transduc

cq&te%zj gs PFORATE SIARLTE SHhsRE ﬁl&eg?Pé’f‘?sBO’F‘? ap 8%?69“95” cafl of
A TBaGR] %&%g ﬁﬁlte%‘ilse or Pall8BYS. INOFaddys, EIWEES, the use
may’be ad. apte e | ength of the el ectronic
ofleabaenierdd s wdivhegtesirablencoeatenglerlsipg patsiteedpl i ed t o

the voice coil. The carriage 70 linearly noves the

singul ated | eadi ng conponent t o a renoval place where

it can be gripped by a gripping device (not shown),

for exanple a suction based gripping device. In an

enbodi nment, the gripping device is a part of a turret
that noves the conmponent s betmeen a pIuraIrty of t est

T o, "
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sensors 75 and ot her sensors along the path foll owed
by the conponents. The |l ength of the interchangeable
wa@bwsead3 and the stroke of the carriage 70 arkRCHERMISAE0312
t othe length of the electronic conponents in order t
o nove the mddl e of the uppér face of the conponent
just under the nozzle of the suction device. The
Intths pbsd eapitiesimtretd hnetslosmaarhilioyaweukicledighile dlekiple, because
illustrated on Figures 6 t 0,10, The figyre 6 is .a

ursleh eertain conditions theprstatior efecdnspitbogetppisdt myan limited thickness

and a %ﬁ¥§n 40 4 é: A row of unevenly spaced
VagRBeR} '81%%ﬁ$85 %tS 6 is noved in the direction of

the arrow c in the tunnel between the base and the

cover 40, 4 1. On Figure 7, the |eading conponent 6
Acwadingso Fiurd 2alowpeathetiaticdht 2 sreond embodinhentaif thenswention.

1 on the carriage 70. The stop elenment 74 is noved by

its own actuator in a direction transverset o c, so

as t. o block the next. c ntin: Fi ‘ol
Agoring g 4 Tegpn® pOBpEATRE B b Ent Attt coh iviey oo

of(Ras@ AR of &h@ciﬁl)uwmdra id protigaeiisssiatepRgichppet puvetes dideerly

conponent 6 is longitudinally centred under the vacuum
owgoithpimglatey farex8mplt enpotietsuofaceodf anHER ¢ bpardnSimtering is
depen both on the | ength he abutpent 7 1 and. on
et e Ry Rr TR 25 BhesHF AEoRiE PORT P G ErRpor G i I heated
Figure 9. ' . i
boia S dinbfe (SR A RS s k! KT T b AN Rong
erfificR b ethe Povidee paiicleab fiseNThE sintdringaid@ptr slighely sndlizahe
return of "the carriage t o the initial position
suaficaokthe insubatoheofthadbe capgeriagheres fionly Thie st op
el enent is then independently noved up, and the next
conponent can be noved t o the dead spot 77 for the
! ' RAAE'SE the fowder to th
IR St hond B ARRS Thh AR Dol SPRANRE T the fomder o the
sifter kB This Divlddrasigangculdre coppepkef the dediredowideh agdshape, is spread
If the conponent is very long, it may furthernmore be
omegbs sunface of the wgilats Kb feomemopele T, Stagn 1,4 snthepsevious

ohe,. in order,t q oid the ri;sk that. t rear rt of
eip RS iy 2 BRI  "eH PERREIE A T R s i SRR Sowder
ot the budfsted? Eh@ﬁlﬁﬁ?ﬁﬁf taEé’I’]??TﬁE siht@edPaRts Rarkraveh e
stop alenent 1tself. El eRtronic component s of
redérbh@rithbenidind vhe dinkieigbd pamn) iy the duiecutornof whjchghedn¢r beam

of the cover parts 40, 4 1 of the Egede 4, and
trpeals withy therrefexenca myanbsr 5t hbe progross the beating §pocess can be

el enment,. A further enbodi nent of the. isol akk
el by e R AP RAn T g b8 Doy Mbidtkan be performed
ugﬂgqg}ggﬁ%Pb}a bhfeegr displacement of the sliding

carri 0

riage actuated by a rotary notor 79 over an
eccentric part 82, whereas the actuation of the stop

el ement 72 is. indepengdent]y actuated hy a different,.
~ Theparyengndie fod using e dagtt féfscoatr@ileé ﬁazge,@é‘étw e sprepd g a even
1. Two senseors 80l inmt the trav f e
i B AT R 6k TR AOnR remaiiog
2fRGGBB tfehndi chn Sheh KU fef§ddl ThapbsrdeRcan 4165 be spreddf intplare using a

stop elenment for periodically closing and opening it.
nibsle, esprcallyorhapmenufaéturing largererize Iy fessl ofdhppewder wkes
the | engfh of, the conponent d.t o their speed
lqaxggrpthaegfﬁhfatmﬁ, Hhecporezacen he f ﬁ"%‘nafF%‘ifglp‘&z:?FeB Pl&l@{a&muﬂy
heRlac ' r . j 0
i Z8 B8 sk HesBRERRIIRAE oG B ichith BHTRL plidube
Manuf acturing of Circuit Boards The present invention
relates to a nethod for use in the manufacture of
circuit boards. Various kinds of circuit board are
nowadays very wi dely used in the nost diverse
applications, ranging fromsinple applications to
extrenely conpl ex, |arge-scal e applications.
Previously, circuit boards were one-sided structures,

o, o o s I o
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because technol ogy is continuously developing in the
direction of mniaturization and situating conponents

WO 2908/ He1%nal | est possi bl e space i s econoni cal RGI/KIZ0Bg50312
of manufacturing techni que. Thus, both sides of the
circuit board can be exploiteéd. Many different
materials, wth varying nechanical, chem cal, and

- Thé ecieria ab bp sinpseed isselectad én usad cddotin pa@'mteesizeaanelrdoaiposmon
of ,circuit boards. One generally used nater

t%%latrféle maaeosp PERRTnESR The BVEntioR “élﬁoarmseﬂrh{w wlwzt i many

wil t sa)rrhle)[aﬁ {) b eddta%d :?Qv%ﬁ,&%gﬁ Sl C]|'>ower to be used

0ar o are 0 Tnclude
for| 'shﬁez‘i@gS 'aﬁH Wther PARSAABEES ozala} DM ReEvERGObH result.
resistance required in denandlng | ocations to be
achi eved. Fbles are made in circuit boards, through

ST LR e
anrcﬂ trh%LBgE z ich Elbe %&E}'oﬂe fw&ﬂ? i %‘BF Qc%ﬂl‘a&?’eﬁ'ﬂg size of the

aced oOn the Crrcui oard can be
beagd ARist 4l bOsichehsaMp Fosk-atElon VT tl@@tcth@cﬁtﬁs‘créﬁted #€ll be
board, when a connection is al so nade between the
sufhslentéy Jamgyt toemmsuwzyn auﬁm@tphctrmairc@talmamtemnd sufficiently narrow
h co erln when per, J.dge,.i,s forned
for ﬁﬁ%egww RS (R0 b mae srvct ?‘Eanabﬁ Gl of e sopdugipgand
: b
1n¥1§’15f19gg r@&l{hﬁi}e@rg& t%vhlgI %}eF@ht GL hSBLo{gyf H?#gﬁ%éé%ggfé?ud@% ‘g{i}iﬁ a width
of¥bisGhan 100 pecadgaeiérablpBndes mk&e ned5 git shdul®be aghi@red. This
| ayers. As alread stated CIrCUItS can be nmade on the
requitesd teagnablycgaadiqualiioof beaby fer etample ;avighrelaser. The various

veSPG ShANXRE ffer o acipfior g Ao haevirdle e Bipote

for the circuit. This nmethod is the result of a |ong
product - devel opnent process and is, at present,

Mpey fvarissish ohthauvamiiredre possible while héweetheletenedmipg fwithin the
| ayer renoved by etching js recovered fromthe acids

d@é%petteqtm@ tﬁawpmmgy@a lains be performed using a
| aser, in which case the excess copper is vaporized
fron1the surface. The circuit pattern is thus created
in the said manner by renoving the unnecessary copper
fromthe surface of the FR4. Creating a circuit in
this manner is, of course, an extrenely inefficient
met hod, as in nost cases nore than 90 % of the copper
| ayer, which has been nade on the surface of the FR4
usi ng a conpl ex production process, is renoved. The
present invention is intended to create a nethod,
whi ch the aid of which the said connecting of the two
surfaces of a circuit board to each other, as well as
the creation of a circuit pattern on the surface of
the circuit board, can be perforned rapidly,
certainly, and econom cally. The aforenenti oned and
ot her advantages and benefits of the present invention
are achieved in the manner described as characteristic
in the acconpanying Clainms. Figure 1 shows
schematically the progress of the process of the
i nvention, when the conducting |layers on the different
surfaces of a circuit board are connected according to
the invention; andFigure 2 shows, for its part, the
use of a laser, when it is intended to make a circuit
pattern on the surface of a circuit board. The event
according to Figure 1 is described first. The
invention's basic principle is that, in order to
create a quick nmethod, which can be easily integrated
in the manufacturing process, a laser is used to
connect together the copper layers on the different
sides of the card. The | aser can be the sane | aser
that |s generally used to nake holes |n the card but
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necessary to create the required contact. Figure 1
hows that on both sides of the insulator |ayer

WOtZPPéPéﬂP% a copper layer Cu. The hole is nmade WFB@%OS%IZ

all the layers, when the circuit board is placed on a

baseboard 3. A powder nozzlezl is used to bring a

batch of powder to the hole. In the next stage, the
clhidser 2 sinters the powder in the hole and these
—stages are repeated as nmany tines as necessary. In

this case, the repetition takes place only once In

this way, an el ectrical, conductaqr is created .bgtween

1. Meghodbiepdermiagshacansuctiye Pt AbRir @il Sm@sneﬁl ;@ circuit board

T I s I

hoVaYial £ahikr@hatl doadhas electt&ay, @maaenzé@ in thegnpl e, 532
nm which is general |y used when one and the sane

- alnaetalrori reetabadlbyt o apkwdhofors, isied inflo thehhles henraspipg the

nd the insulator |ayer, of ircui.t, card. O course,
SUERGESOR RN OPA gﬁ“hsnstl ralﬁﬁerégaﬁ? gitwt begtder nor nal

- tﬁeoﬁ(gtlvaér 0 ntel’%)d @&9%9 ?131{111' (ﬁ‘]ﬁ{ﬂr lfog&' %@g uﬂﬂlﬁ%@dﬁ&ﬂf s?ltucture,

on res wavel e

an@ower of the Iaser is selected to achieve sufficiently
rapid sintering of the copper powder. In the known

- imeavemmary, theerdditiapaarnidovintering né the pewdar ipepeated anubisieny apmber

t hat th be, dri L.l tends through bot h t he
of fimaqs ta le‘feats‘ﬁrdesa’ffg E‘g‘iﬁ:{tﬂc 685 ‘fctt"&yer s. i s then
obvious that sintering will take place on top of a
base, to which the copper to be sintered will not
2. Miks®accbidibfto Qi Bxhandseriedihehaaopper paydar iotisetlhe the
second surface wi thout penetrating it, the
posfdsr.enment i oned problemwi |l not arise, instead the
addition and sintering of the powder will commence
fromthe bottom of the hole. Cbviously, sone suitable
3. g/fﬁ\eh&f &fu?&mg?o @Eﬁﬁl 1, QhdRRferiH i6 AR pRANGSFich Bopidie
suc ere’is no intention here to consider
cohtrat dneedhd the pofvdeche feed device, as easily nodifiable
devi ces, devel oped for other appl i cations, can be
found for th|s purpose is inportant for the device

suff and~t he d
e L LA R RS Bl o
wiveRHbih oﬁvﬁi‘cfl i ﬁ%ee UBbI- DB hen, ¥ ugelll mary
i mpoPtance in the manufacture of circuit boards. Thus

in a sintered hole the el ectri cal conduct|V|ty shoul d

b d
Yhshod a%gic{mg Lo FER DOBREIATIAA eisiet 3 Srgusrivempiph y el
allgg,aifpgagp FHul atc ?oan tl%gf)?'e%ﬂ?ﬁjl:}fglhﬁgaéo§¥ﬂfac% of thd 85&1& board and

| TENST O can vary accor
thé gﬁrticma%‘ﬁlﬁfériﬁpfs RREEred 99 dBsifedifattet] fRFddHegto the 1nsulator
nductivity of the hole too nust be adjusted
sudbaxespnhdnnghmﬁaEmedumhwugmMuupper as a powder, or a
powder with a sufficiently |arge copper content, is
the primry sintering subst ance, the corresponding
[
6. RIGRSE Sccglsdlﬁép (Hip® ;tgla%é}tzdﬁg?tl efiftfle 3%1.-519 Rl Slloy in a
paktt@fatdSosdn Rpadadion thelibdditorlantdcadsentinlly acyline pkrhealesired
ermtted. I n the best case, the sintered netal or
widgh.al al |l oy woul d be slightly flexible, because under
certain conditions the operation of circuit boards
ntght mean limted thickness variations in the
H&@L&Bm{l ﬁ% &S CLAGC BaPled R dd 19‘%1:1% the $YPmetal allow in a
enatlc a second enbodi nent of the invention.
Accordlng to the second enbodi nent of the invention,
the electrical conductivity too of the surface of the
circuit board is produced by sintering copper powder
directly onto the insulator, for exanple, onto the
surface of an FR4 board Slnterlng |s perforned by

o s r Y "



using, for exanple, a pyroneter. The powder can be fed
using a digitally-controlled nozzle, and can be spread
WO p008/182180 | ayer over the entire area, for exaP@l/E2008/050312
using a spatula. The unused powder remaining after the
treatnment can then be reusedg The powder can al so be
spread in place using a mask, especially when
paff?fﬁ‘lll’z{t@f(;ﬂﬁ isqgréaa&9 Forrm 814 he? ovddes éﬁ@iaﬂggﬁe Arisk e € ircuic
takes longer“than the he t1ng, e powder can
bohrdmdsis vimtatd pakyzinahe pares id arhﬁihtt&lnyluuvimt}&stdaﬁréch%? removing
treatnent takes place at another |ocation on the
the,ppvnieredmraterialseri al to be sintered is selected in
terms of both particle size and conposition to suit
t he purpose according to the invention. The process
can be adjusted in many ways, by selecting the | aser
to be used and its power, the tinme and power to be
used for sintering, and other paraneters, in order to
achi eve a good result. The necessary | aser device
consists of a laser with a suitable wavel ength and
power, and the beam of which can be controlled with
sufficient accuracy. The size of the beam nust al so be
such that the cross-section of the conductor created
wll be sufficiently large to ensure a sufficient
el ectrical conductivity, and sufficiently narrow for
the circuit not to take up nore space than the wi dth
of the conductor and insulating gap achieved wth
present technology. In practice, a conductor with a
wi dth of |less than 100 mm and preferably one as narrow
as 25 mm shoul d be achieved. This requires a
reasonably good quality of beam for exanple, a fibre
| aser. The various versions of a Nd: YAG | aser and a
di ode | aser can also be suitable for the purpose. Mny
variation of th invention are possible, while
neverthel ess remaining within the defining protection
of the acconpanying Cains.Cains 1. Method for
form ng the conductive parts of circuit boards,
especially a circuit board equipped -with two
conductive surfaces, separated by an insulator |ayer
and with holes, in a manner that conducts electricity,
characterized in that - a nmetal or nmetal alloy, in a
powder form is fed into the holes connecting the
surfaces, or on top of the insulator |ayer of the
circuit board, - the powder is sintered using a |aser
in order to create a unified conductive structure, and
- if necessary, the addition and sintering of the
powder is repeated a sufficient nunber of tines to
achieve the desired electrical conductivity. 2. Method
according to Claim1l, characterized in that copper
powder is used as the powder. 3. Method according to
Caim1, characterized in that a powder with a copper
content is used as the powder. 4. Method according to
any of the above C ains, characterized in that a
| aser, the wavel ength of which is in the range 532 -
10 600 nm is used. 5. Method according to Caiml,
characterized in that a conductive netal, or netal
alloy, in a particulate formis spread on the
i nsul ator surface of the circuit board, and the
particulate material is sintered as a desired pattern
to adhere to the insulator surface, in order to create
a conductive component. 6. Method according to C aim
5, characterized in that the netal/nmetal alloy in a
particulate formis spread on the insulator surface,
essentially as a line of the desired width. 7. Method
according to Claimb5, characterized in that the
nmetal /metal allow in aparticulate formis spread to
forn1a Iayer over essentlally the entlre area of the
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