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METHOD FOR MANUFACTURI NG A Cl RCU T BOARD STRUCTURE,
AND A CI RCU T BOARD STRUCTURE The present invention

wo edoatiee1t o a nmet hod for manufacturing a circupP¢FBRarh00208

structure. The manufactured circuit-board structure
can formpart of, for exanplel a circuit board, a
multi-layer circuit board, a conponent package, or an

eMETHODI FORMANYFATTRURING W CTRIOBITIB ORI STRGCEMRBEAND A
of a type that conBrlses at | east one | ayer of
S

conduct or pat t er nsCHHAUEE BOST? SaRAICHARBnent , whi ch
is connected electrically to the conductor patterns.
The circuit-board structure can also be of a type that
conprises at | east conductor patterns in at |east two

ers and at | east one vja, which_connects a,
L Rt PR g sy B Tafth foF @APoRgng Acusaibomd s,

the second |l ayer. The invention thus relates to
Tanwhachcoradgineitibodisl suactupitdn fokdypart of fog ekimplead Eiscuit board,
The_invention also relates to_such circuit-board

FrER YLV boatch 8 gemPPREnhRREREROT RB S SCtoRie MAgHSonent
connected to a conductor pattern is surrounded with an

This ehradit-boardt gricalre | @y e o5Q tipeomhst @bmbfibe ki NstCafe layer of
also be referred to alternatively as _circuitboard or
RIGUFtET BRfSIRY aRbat leafi e commoarH. Bilahely coanesiatdelactriglly to the
Mdhgtb{gatgeg@onent s. The insulating-material |ayer

surroundi ng the conponent is typically part of the

base structure of the circuit board or nodul e, which

T gircuit-Bogsp oxtiuciust comalsonbre pgstype shefueanaprises e depsh conductor

Ui I cat | c . .
DERSBOL S8 e SR Gt SRE Ly BRI § 2phior in one
hapend entdicaliyng a cehduethr in thewbeatd 1hyerst of all a circuit

board i s manufactured, which conprises an insul ator

C f.it.
S B P SARUCE R R0 ARAETS S0RSRe8 by pows. e
inventianal sie rdatepad veohneirquit-tidaed slahfifac@riaf rhdétRodsi i€ witlich at least
board by neans of a suitable flip-chip attachnent

st H%PXHFHE carresiedniont cPRKLOT PaticEn By Swausled Wit apaigsulating-

1. i C . s
B0 S Sl S A AR s s

baard oh mmduleostruchwess ovhicn eorttaia tpaietl cembetidaddor built-in components.
atterned insulating-material layer is |amnated o

T, P e Tk e oo s, poptngng o el gt Ehe base

ARt tofr thp fidceit Moary 6f nisful®)twibitR | fb&ad a0tPpM® for the innermost

6, 038, 133 and US 6, 489, 685, as well as application

smEpetentayers of thexingpit beard oy suodilee| ose a net hod, in
whi ch a conductor pattern is made on the

Application publication US 2005/0001331 discloses a circuit-board structure
manufacturing method, in which first of all a circuit board is manufactured, which
comprises an insulator layer and a conductor pattern on the surface of it. After this, a
semiconductor component is attached to the conductor patterns on the surface of the
circuit board by means of a suitable flip-chip attachment method. The attachment takes
place by means of contact bumps on the surface of the semiconductor component. In the
method of the US publication, after the attachment of the component a patterned and
unpatterned insulating-material layer is laminated on top of the circuit board, and on top

of them a further conductor-pattern layer.
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surface of detachable filmand a sem conduct or
conponent is attached to the conductor pattern using a

wo boopAsd2ip attachnent nethod. After this, the POPRD@MN0208

is surrounded with an insulating-material |ayer and
the detachable filmis renov@d. The aforenenti oned
publications US 6,038,133 and US 2002/ 0117743 al so

P?{qeﬁ?#tﬁﬁi%aﬁ%ﬂgﬁtjfﬁ‘ 8381183 WRE IS 8,489.8RSNBNell & @ifpﬂi_@&ﬁtﬁﬂpdb&ﬁcation
e I p-chip nethod to a unified conductor foil,
USh 206201 197743 alispbosd uc rsthqdatin evivieh af qandnetps pafied gl yeadsy on the

S{l geﬁﬁg@%g@b%ﬁ atéitg %ﬁgﬁrﬁc&%ﬂ{éﬁrrg%gnp}trngﬁ a+ g%tg%%egg?%g’:eég?{ductor

ph@m QXEIEPA Glip-biip! RQcREB Bethb@n&iterURis (04 SorddientB surrounded
2004/ 077902;" WO 2004/ 077903; andWD 2005/ 020651. In

vethdint ingating-mhieriak leyemad thepdrsarhabls Sdmds remavedd, nany
ot her methods are al so known, by nmeans of which

THe! Bthi=RORMA Sbli&ions &8s 6Q3BABRIRAG 6D IPONENL7T48 alsobdisclose a
manuf act ured. 'For exanpl e, the conponents can first

fo..
nadthodyeinpivaichd a i eesipdaerinisi asashad | g theaflin-rhip mathed igng unified
t | i-cal ly to t t O .
PRI, SRS e RSP B 1 contc
patBink GRd FQMQ20 0A40RLA & tHenpiobess mEbtresbonling methods are also

I t blicati 204/ 089048, th t i
dytolnsed fort example, isicle UBTREICNEN B B OR 214 oW G rADOHHT 292 WO
40@2/0?’7%%%@%658098%6” an insul ating-nmateri al
yer, ic

surrounds the conponent attached to the
cond'u_ctor | ayer, is formed gn, or attached t&the Kn
Is uddition to thetaeremenidened dypas #f arethose mapy ofst giethiods, aggralso known,

t he conponent,.. i g S ' - ¢ b
b oEpPCal oot PloAtihs°RelRass LR, Uhiiners, o o
hayEictaed. Foe «xamplenahé .coAfpoeents hias, fisbrfuat dre placed inside an
patterns are forned fromthe conduyctor . layer, to the
ingilatingematerighlayer apb C%ﬁﬁ@ﬂeﬂ?aﬂﬁilyg‘i"u%‘&. ORficir, japg ovly after
© A i GE LRblidaabh WD DOGEER048S Int @eamethod of
%lr%f ﬁéﬁg@%ﬁ%&r&%} nglglf&lg achi e\lles t he advantage that the
aplicatznopulpiantien 20439048, f the sconefongnt iseghigd rfedthBysugigce of the

opt.i cal . nmet ho iof to.the tach S .
q(gldth:fgr LBYEER &{u? %&e e lﬁ?‘gﬂ§_0f ﬁ%le tac‘érélgg%né 81|§1t1 glggt‘rﬁgﬂ%tr&nal layer,
WhRH! Qirfdahdd R BshpSiant etadedt @i theexqndnsiby ¢ayer, is formed on, or
congonents, cost advantages can be obtai ned uysin

Fols: N

t hi .
et toothe sufeesr of theCopeisiid2tafRRICEHIIBO S Gpraponent, vias
%r?gal {88 qfﬁ%‘ilgﬁ natd @fe@trﬁ??c&ﬁac@gﬁl BOAfha8hetvedBAMBE conductor

rlrsmtlllwle proceSs 1h an earlier stage. In the opposite
pyacedunhe compopanesfts this; aaidadior pati¢res esrforredrofoihe conductor

o, RS ARy ™ © 1o 1

Attaching the component to a conductor pattern instead of to a unified conductor foil
achieves the advantage that the conductor pattern can be first of all examined by an
optical method prior to the attachment of components to the circuit-board blank. If the
circuit boards or module being manufactured contain expensive components, cost
advantages can be obtained using this conductor-pattern beforehand examination,
because a faulty conductor pattern can be made good or removed from the process in an
earlier stage. In the opposite procedure, components attached to the conductor foil and
already embedded in the circuit-board blank will be lost if the patterning of the

conductor foil fails.
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conductor foil fails.The invention is intended to
create a new nethod for the manufacture of a

w@eeoeas421board structure. According to the firBCT/EARP@N0208

of the invention, a conductor pattern, as well as

contact openings for making vBas, is made in the
circuit-board blank. After this, an insulatingmateria

TRY Blvehtfor B #fteibdld %reawsbﬁ&;@ nfRhdd6r G ERurb Y & Circuit-board
At the points 1 ndicated by the contact openings in the
stnetdrat i ng-material | ayer, holes are made, which

extend to a second conductor structure inside the

A@édfhiﬂ%ita%?érﬁm rahﬁéct PR inQEntReR, ta%n%’&&si) @nﬁ%sfﬁaﬁ as contact
t her eof. ter this, a conducting materral 1s ’broug

oenidys fholekingvisy temadoimthk eiretiebbanddadnke eufteadiis, an insulating-
bet we t he conductor pattern and the, second, conduct or
BRIt By 5 e GO b B o rORRE Gt 1oy ALdhS Bt pgicated by
8% 2BRkE: oD M EHeQhsuldiethReriA lafer CRNERSE rMdRawRIch extend to a
contact bunp of the conponent. Acctording to the second
sesped tcopductdrestruphgnt inside  the cosidatitgomatesiak dayar casonmtlld opposite

as.cont ac enings for making .vi.as, i e. an the
SRS e ARG AR Sbe R ot Shroelt P67 nR ey o malke
¢lapteitali contRtebedWedhtheStontiaater Pittdii@ng IMEIbeoRd cb@dRfor structure.
and a conductor |ayer or conductor-pattern |ayer on

Theesecgrd gerdustorstrucus e baaipic rassnle rcaridieioy patters, or a contact
B Ui @hllcr bAKBTor i dolipofigfiduct or Taver or the
conductor-pattern layer, are nmade in the

insul ati ngmaterial |ayer at the points indicated by
Preordipatiadic sspend #rgect ohftheinverntion, a gopdistydetiernnag well as contact
.S kLT : t he I i n t r . . .
eohfl TBERAER ot M B e Bl Bl Bt Wl dhy an nsutating:
opeoal lagesisrhadzesn die duffacé 0 tHeaddndgettlaget ald h @ayaductor layer or
Accor di ngttt o.the t%rd aspe%t_ of the_invention,

SIEIOT BRISSRLIIBF AD the SHTACE IR o Aok WIS Whapighdlie insulator
Alerd @&ht 6RIUCRRIaRE of tﬂlﬁe gﬁﬂ%@%@%’f&ﬁ‘%ﬁﬁ dr Snade _i% (t)lg.r ia’xsulating-

conponents to be “attached, e in-aclircult
htenkl layeratcthapoimnislicute by thectrathct operingse dvfthudbisy a conductor

attern and .electricgl .contacts are forned between .t he
BRIHELE RRBErIol b Yolfipah GH 4R dOTR SICG R GPBcts Debveen the
SHdLEH R, orl HE BpERitk BEFARNbAGE IRRBRINBGRatBB4Iayeh T he

conductor pattern. hi one enbodi nent, a conductor

attern is, firsf made nd after this, contact openings
RECoroe oot LB} o4pRet of 8 GafinbiPn, hoRUtaR g oM contact
§1%ahﬁg@tar@ RAANES thed RR2GHTPENEY chifta@ ABRCHf R RbPEndi® to be
the conductor pattern, in such a way that the contact

dtashed, o wefe det 2 paieps-borrd ankonfhenedmparientsopisosiitached to the
I:o%d{l&gr %Qt%rﬁ‘%'ﬁd UWEeHidh¥Rontacts are formed between the contact areas of the

component and the conductor pattern, through the contact openings made in the

conductor pattern.

In one embodiment, a conductor pattern is first made, and after this contact openings in
the conductor pattern. After the manufacture of the contact openings, the component is
aligned relative to the conductor pattern, in such a way that the contact areas or contact

bumps of the component lie opposite to the contact openings.

In a second embodiment, both the conductor pattern and the contact openings made in it

are made simultaneously. After the manufacture of the conductor pattern, the
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I a second enbodi ment, both the conductor pattern and
the contact openings made in it are nmade

waomlisaneous|ly. After the manufacture of the PONHEROG6(00208

pattern, theconponent is aligned relative to the

conductor pattern, in such a #ay that the contact

areas or contact bunps of the conponent |ie opposite
ESmpdient RNilRSkd E8INN@Sthe lcBnduckdt fatkeIROdhdEN wayth the contact
conductor pattern is first made and after the
AigALIPTRONtACEDWNPS ¢idhe eerapertest lipapnosita ta the comag@pemings. s
aligned relative to the conductor pattern and attached

12 BLALEmbAYifngAht, HRCRHMAG PRI R it BaGOIROARD he manyfacture of
contact openings are made 1 n the conductor pattern, In
thectondugtay patbaan thdheompeneatts aligmd mhativent duot cénduptor ghttern and

the,c nent, lie opposite to.the contact openings. .
WEEHEATT A0 A Jor B Bing 4t Yot STRESHEAD SheREEbefiEs are made in
fier EomidbictbP PhatterB! IUGIH £ wa§ tRaeHENoRthct Wehe Br REStaBERNps of the
manuf act ured using a nmethod according to the first,

seBpoRENt big opneisitel toathp settagifopemiags-nvent i on. According to

a fifth aspect of the invention, a circuit-board _

Alcbstaing! ® 4 SoRHLAGRECH tHehinGtht AR diRAf-HRakORHIELOTis iphesented,

the conductor-pattern layer, as well as a via .

vhinhclasdipen anaméactnd weingra mgdiodrropprdingoionide tigst kecond, or third
u [. a_second conductor-pattern |ayer or to a

g%%%aﬁé@%F&?%“%hch a way that the dianmeter of the via

is essentially as large as, or |larger than the width

diccariimgdondiftht aspect BE die infention, afioruatiernrd snetire sppresented, which

of the invention has, i dditio sever di fferent
B ar Bt s P BBl Yo RPL S per b ieed (o the
toRICEY, W §i20@966dtP tHe QBN ct@ B Qe &1 condWW¥tbiipdtfeen Riyer or to a
of sone aspects and enbodi nents of the invention, a

RRIADOTEEE UR Pl hweh Bt thesliamstengfi the viags eysertiadly, as#ge Bs, or larger
i L i ctor pattern to be exam ned

qubé?egﬁgdglnggﬁgﬁ?lg&;?dg attached to the circuit-board

blank. In addition, with the aid of sone aspects and_

Epdloel theriferearentioned; aspegiy phihe inveniivufhaeet inrdddijione sevsepl different

GBUSATB BSOS YLD LORLEL SR DA, 8 ion o

ambodinieatsconnected to a conponent, this will achieve
t he advantage, for exanple, that the surface of the
I . ar : . ent .
SO 86 LSRR SOTLOPURAIT T B SAPRBRCE i
artdiodcfor eXinaple] B8 crmtddo dhidhsoiligeimitttise copduetet pattetn Rebe examined
de with the aid of a chem cal or_el ectrochem cal

F15TH TRIRARERS e atirchid torhe giegutroayd Plankse possible to

achi eve excel | ent

In addition, with the aid of some aspects and embodiments of the invention, a

manufacturing method is created, which will permit electrical contacts to be made using
the via method. In embodiments, in which a via is connected to a component, this will
achieve the advantage, for example, that the surface of the contact areas (such as contact
bumps) of components can be cleaned prior to the formation of an electrical contact.
The via method also permits contacts to be made with the aid of a chemical or
electrochemical growing method, in which case it will be possible to achieve excellent
electrical properties for the contact between the conductor pattern and the component.

In connection with the via method, it is also possible to use other surfacing methods.
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el ectrical properties for the contact between the
conductor pattern and the conponent. In connection

wowaok/1842¢7 vi a nmethod, it is al so possible to UBET/BL2b@v000208

surfaci ng nethods. For exanple, sputtering,

vapori zation, chemical or ele8trochenical surfacing,

or sone other suitable surfacing nmethod or conbination

Bér exandpis; ispattdriich osisorzatiorh hemRal 86 eleb@ochefni@A¢ kM¥acing, or some
thod. According to sone enbodi nents, the alignnent

gfﬁert Wéable surfacing Bedwdins casphinatian obsyrfacingonethedsctanrhg used as the

ts, or continuing the

%@gﬁ’%{mﬁgﬁ]d structure manufacturing process. In

enbodi ments, in_which the contact openings are

freeudiag e peme gibagimente e dighgmenhef thetvirsdhantatse bei exgmined prior
i tical 0 to the correct.location, at .

Weé\t{sat(:ﬁl%gl ariv e?’P lcl)&{tﬁe&g%oﬁl g‘{}%’{lg rtﬁf)a‘\:tlrf'é’:t'll? o?r%/siﬁucﬁuhe fiipptacturing

prbeess.ont act openings are nmade. In the follow ng, the

invention is examned with the aid of exanples and

i nce . he acc anyi ng draw.ngs., Fi.gures .1.. .
fff éfﬂbcgdﬁ%%{tg, i e\)\r/k?lgkﬁ cogfagﬁ gggjélzqsi :%ﬁ éna&matcﬂléed usi g a self-aligning
inethed,nie ivas eviflt agasat bl combitd tHROMRcBlotMidnl hERadt Reldtive to the

manuf act uri n? process according to a first enbodi nent.
Gongustaspatiern layer igghichthscpniast eienings gxe-madet i ons of t he
internediate stages of circuitboard structures in a

Iahe faliwing, B RivemestSis 3&&AMEH REH Be BidSEF Cé%ﬂl‘iilples and with reference
enpbodi ment. Figures 24 - 32 show a series o

terthaccempaning digvingse i nt er medi ate stages of

circuitboard structures in a nanufacturing process

Figek 0i-ng shewa sehibd 6F @AROILABRIon the HEERABR stadhe of BRWit-board
a series of cross-sections of the internediate stages
HRucRIgsdn atpafastyingureeasescdording tremfifshembedimgnipr ocess
according to a fourth enbodi ment. Figures 43 - 49 show
FiBuig§ @31-e23 dRdwdial sciiB® oflIcFRESEQMN Gr 3R irﬁéﬂr&ﬁpﬁ@gtagés of circuit-
vias in sonme enbodinents. In the first exanple,
hearstastueseinj asmenudaateningproosss iacaprdiog Ko gsgoend efbodiment.
support layer 1, which is electrically conductive on a
Hig@el 28Ne35 Yhd R @Coer SR cRASILARAE b 3L ﬂ{tg“rr[%?ia"tég sthB& of circuit-
frgure series, at |east the upper surface of the
bogpheructuresyiara mariugaataning rpcase accPinding tnal thittdi emtiogliment.
property is required, for exanple, at a later stage in
HiB@efB5N0gh eRPLdRgs b c%&k-%f&?&ﬁmk ®he Erﬁel‘ﬁ%ﬁ@t’igta%&eof circuit-
current required for electrolytic growng to the area
Hoardtiiushireshie acomuidiataingmoesss atcording & afpugthembodimerithe

nmet hod, in which the electrolytic growi ng of a

SRS OUOTRbRThredid d i ias i

W%LES Facturing i ?ﬁ% é teﬁagf BE LB GREP 2R B€nment of vias in some
embodiments.

In the first example, manufacture is started according to Figure 1 from a support layer 1,
which is electrically conductive on a least one surface. When positioned according to
the figure series, at least the upper surface of the support layer 1 is conductive. The
conductivity property is required, for example, at a later stage in the method according
to this example, to conduct the current required for electrolytic growing to the area in
which the conductor material is being grown. In the method, in which the electrolytic
growing of a conductor material is replaced by some other manufacturing method, the

conductivity property of the support layer 1 will not necessarily be required, in which
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conductivity property of the support layer 1 will not
necessarily be required, in whichcase the support

wo ayen34itan al so be non-conductive. In the exBPFRO@000208

the figures, the support layer 1 is, however, nade
t hr oughout of a conductive naberial, typically of a
metal and nost usually of copper. The task of the
sasppld fuppayteiyel 1 GntadsdbONb ot #le SWRDN bf fhe rﬁgures the
the circuit- board bl ank, so that the support | ayer 1
PHRPOTIHAYE k ive DAweYRENMEds thaoughiont pf ¢ cgn@ruo@tvr: fofigtessad, typically of a
iJ.d ess I C 0
BRE bR uRRE e b er Thd MR heDyuBaficBFFng rig provide
trietivdonms suppbrttfhlethe ejrpait-bodrd bk 1sd thab@.e shsgorels $etAl @ust have the
nore ta? nrcronet es. After this, resist |ayers 2,
31 rﬂ%&it% %ﬂésﬁté negsatrgpied £pte Praspssig. di theicpse of a copper
lray, [
?‘*a‘*%?‘ée‘éé PRopetdlR R RRRCIea 3 Slocfng I Gickh s e JHBOR layer 1 o
bhﬁmnmlq;mqreﬂmadOmstonﬁamm one surface of the
support layer 1, after which the blank is devel oped.

Al (5! 500 AR SHRISEN BB, oS ikl LG8 Byt of

suppoft lagersih ks stagd-isgshoevn3in Rigotef 2CTher phdt&-r&m tlay&rr edis exposed

&%%L%OV\A gg:bgrg%sk%lr ; Ipﬁ% lsdar%(aé:gg%]t’l}e(ﬁ“pndu%“?ﬁrt gg%% ﬁ,realrfter which the blank
RhRVEop&s iATter fﬂa%lbﬁﬁg thERRY&RLd phbR-46s LY f@gﬁ#&tngﬂ Y desired

pattern 3, which i's Shown in Figure 4, 1S
©riorh @ conduckyepatitin ihasks whisbris shawmein FigurgBe t hi ckness

of the conductor pattern can be, for exanple, 20

MaGh@bREd &SconMiub® by @OMHOC!S@ ytgcfallﬁrrhe cJ)ﬁ %to? ﬁtgﬁal typically
conductor patterns nade can a ess

eAPPEG Nt hesareTh fiom twidchraghdy @diotoamsmll des kbeemsemio?eml The desired

rral L .and, preci conduc attern
B b3 e B 5h 3505k APRSET B e of e
duppbhielayérdi h ToE thiRn&RNER GleO CoRRictoR! phterr] RatMHeC Fol %§z§‘mple 20
good conducti vit roperties wll be achieved with

IEPéCéOIBth%Ea while thesthickaess oftaaling of the cendustartpaieras cmade can also be
e cq ern, 3

l%gasg ﬂ‘rt q%lcEﬁfegtrep e@gﬁb@% Iﬂéeth%(g ?ar{ (?Eg L84 dtge}ngn fac{thrg small and

prhcisk mmdslct(oh @atg&ms "Iﬂﬁrcohéucgmelaittefns ¥ cin Ax@bBPhede thick relative to

ater than th dt h. The conduct or
Bavtidin 5 eSHaIcE guigdB @ id) (S SO CORNGI i Pipperties willbe
Adn@ved NRfh ‘iﬁ@%é bigda st aRERe BEDQESHAT GreufiWoard structure. The
exanpl e, the conbi ned manufacture and patterning {u
thigknessd tles @nndu@tyepattermﬁ cex gl be, fdpyexamplei equabto thasddth, or the

nakrn t he cond 0 terns 3,

ARG Peipth b REE SO0 0 25 4Rl in he S
circuit- board bI ank after the renoval of the resi st
They spaduior Apatisrnst Bi sarapliobld anaet heingtsoawhotet méthodiehan that
cgeggﬁoo Elg grtn&g)é hjgg% are, folilrlegcanqglae %ebcloralll 1nedcn(1)apntu?acture and patterning
of the conductor layer, for example, by etching or laser ablation.

After making the conductor patterns 3, the resist layers 2 are removed. Figure 5 shows
the circuit-board blank after the removal of the resist layers 2. After this and before the
attachment of the component 6 to the circuit-board blank, contact openings 4 are made
in the conductor pattern 3, at the locations of the contact areas of the component 6.

Figure 6 shows the circuit-board blank after this intermediate stage. The contact



10

15

20

25

30

in the conductor pattern 3, at the |ocations of the
contact areas of the conponent 6. Figure 6 shows the

wa@eeoeus4f21board bl ank after this internedi ate SPEDEI2006/090208

cont act openi ngs 4 can be nade, for exanple, by |aser

drilling. The mutual position?ng of the contact

openings 4 is selected according to the nutua

widgls oinéaﬁl%eoﬁlaa@ Fof AL, B R8s Rfidd ertfé‘lﬁﬁlﬂiﬂﬁﬁﬂsuﬁﬁ%g of the

the location and position of each group of contact

@p@ﬂt ﬁggmn@ %eﬂ gedactad aqqoelmgwtoathmwttuﬂatosmaugmfpbm egritact areas
rrec at.i.ve o t.he e

e RN PG ARG SRR o+ Bant BeePoticirigt gpenings is

$e$eof@diﬁ sheti a @aghthfahé asthpaieftwillBé pRaéd tditdeal @8lative to the entire
formng an electrical contact. The surface area of the

eiEmitzhoard aitygs Tansh ans goniem @pering Yeis appstedit pechedoptagt area that
t

bG5S L R BB Sy SR ERTE 0 AT b

oding aads ecanales @pﬂi&xlﬁrfateﬂ?ﬁ tag darige dﬁeths maffh@r are@rof the cSﬁH@ondmg

enbodi nent ht | éar ger than the surface area
tpEact aweéﬁw&réﬁge %9 e contast opFAlEChFAta OF CHPER |aﬁgsbezselected
b B bl QH e CEa )gl@lyolfar%ep %eﬁleﬁxguéﬁ'iﬂﬁe area of the

pattern 3’ or of the support | cont act
opmEapogksngicantast aredl | ed from the direction of the
conduct or pattern 3, the openings drilled need not

Tﬁ&&ﬁﬁzﬁ:‘i bheh if7F - n%ﬂc}ﬁ%ﬂfeﬁlfy PleQHQBub s By EBI‘Pcfutc AEJ ?Xt%m 3 or of

I'n suc e contact openi
thpesupplort dgyer , 1. vifielme tﬁﬁa@tuqmnntgslchy&r dﬂlleds fnoenmee&rec“ﬁbﬁ of the

cont act openi_ngs 4 Lan 0 ened in

SR R or B Shfis SERaRRe OOl RecerarB CrgR ntely through
B tshifpdit ﬁfy@ﬁqj hhﬁlcﬁ%p&ﬁﬁodlﬁﬁﬁtr tHe échtdRloPBRAeLY are opened later,
etchlng omthe direction of the support |ayer 1.

when rél@rsambhawralye rergoeedd Théy eom@qb poetingsad ean aﬁsmmm@ in such
|n,t
%ﬁ' gfgarq?lgeo %ﬁlaﬁni?rgg a?c{?%\y & rCo 8?&%3%%??8?%&1@&1’% HepP port layer 1

isupipaed by ayching] fiom the rdieetoraotithehapsarniaaet 1 0PRNERASCtdr layer 3
ar e opened. The cont act openl ng 4 1s thus intended to
tae, auﬁmﬂdaﬁgqﬁ 1998 asRtherd em%@aetwngﬂama&rwl Inyer. In that case, the

%ic bf g rr&?éillap%ﬂemo gﬁﬂ‘)‘iﬁﬁgﬁ 8(?1 Zs’ﬁ?g@sljé sz.tyertl I1ssreérllosvgd and the

hanically, or w t
@Eosst bpanings 4k epered. Tloncantdct opering\g ss thps ntended angdtend through

W e Snflto st Tafhe Sl e imlimefina JRF Bhetale ngegnically.

SPLIM ﬂﬁf‘auﬂoﬂ laberbR i£4182p&Mibild ol sk eGRE Qé&ﬁ&& rop&ﬁhgseéf 'Toﬁexample
in connection with it nmanufacture and will oOpen wh

vie thepig of plasrag efchingi s renpved. It is al so possi bl e to
proceed in such a way that the contact openings 4 are

(U&ﬁ@ct‘l{}blﬂﬁngcf 1 @hn hRE bE |d|e!§;1gﬂecp|fn thd feshP HB@K‘ 6Rtwifich tdde iBSpenings
case, the conponent can be aligned in place
4 will be created in the conductor pattern 3 in connection with it manufacture and will

open when the support layer 1 is removed.

It is also possible to proceed in such a way that the contact openings 4 are made only
after the gluing of the component 6. In that case, the component can be aligned in place
with the aid of the conductor pattern 3 and the contact openings 4 also made aligned
relative to the conductor pattern. In this way, the contact areas or contact bumps of the
component too will be aligned relative to the contact openings 4. In such an

embodiment, the contact openings 4 are made on the surface of the conductor pattern 3
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with the aid of the conductor pattern 3 and the

contact openings 4 also nade aligned relative to the
wa@oeovdusf2or pattern, hi this way, the contact aPEBEI2006/000208

contact bunps of the conponent too will be aligned

relative to the contact openBngs 4. In such an

enbodi nent, the contact openings 4 are nmade on the

oé%gs;té‘(i@ R stutfceCONBUCIRUuRBE P@tﬁéﬁn@?ﬁ'&ﬁﬁithe directidieof which the
riace of the conductor pattern 3, fromthe direction

cafiportent b il decgingso V6ith referaige toage e éf. canjetnoiesk thalge gontact
to.Figure 6, it can be t t e [

L
JGEAMMTAhe RRfpbRMNAyed.1. The bomartiopenidps ¢ chu extend trnegh both layers
support layer 1. The contact openings 4 _can eﬁﬁﬁnd 3.1
Ltaind Gugh aliesnatively for ¢ receshavisich gxtepfly Srone @ poRguGtor pattern S. &t
.recess, .whj c Bst of all
L et e T

r&degi0ie Snadie Mol e direcfiyn dhtht sppost lapdr lathht daes aetydt sxiend entirely

f t he di ti f th t | 1 t hat . .
ChronEly e ceRdusitl REHET e £ BRGRLAER el B RERFETOR S psping 4 i
oé%néegtﬁ% g@eﬁi\e@atg Qﬂl%[l%lgﬂ?é;@on‘aﬁctbp BatldrR 3¢ The ané&tBEd BF the example can

I'S opened to penetrate through the conductor
apat ieemodFied Tinesunk tshwaly dtiattthe cospemsing 6ciarglagd i g surface of the

dified h th .
SHEarh et 4 a8y Seael bset BafEIRe ohaub® pRAES and the
ct%hngﬁﬁéﬂt%“m&ﬁn&ﬁﬂghhﬁé weggort hef QNI GHio cagea tdice suppdrtalagier 1 is

conponent is nmade through the support |ayer 1. Inth h
intuilatingadbe rodikods ab dasr exampe can ajse henmigfiiedg sugh@ way that the

net hod . of. t he .ex I i4f A j @naterial of
SERSE o T ATLRRCE0 84S TR et el
thdQuppuRnSfer 1ligyioved &oeh the arcadetvendhe caidecionpattsing he
support layer 1 is renoved fromthe area between the
onduct or tterns,3,. T 0 id of
S RERC Lo 8 GRTRIEIL SR iAo U s o

ABESd. Wor digihg Jhladighsiveriapahess yreddayeths aftahsene sutfasa of the
the attachnent surface of t eecg duct or

gatét oF o g tgr achment
qonducten RRiEFREh o1 g aftadEncdf SYFRce OHHISSIIEIONE % P B PBEH
sl%l%ilagfsh HREL S 2GESm A166 bR ger%uVi%_ RagelMindl iB0labérs SRFEAthis, the

ages and i n |layers. Af this,” the conponents 6 .
@atpdnentalsiognbd alignedhie tiromisitions plaphechfos the enmpagents 6, with the aid
conmponents 6 i.th the aid_of ali. nt ' |
& Shiwent pent e, Bouf i 5% ROUPRERT R s Bb e of the
thsdmeeenents 6. The term attachnment surface of the
component 6 refers to that surface of the conponent 6

that w || face{,}gec duct or ttern 3..T t BI@% t
e e e e Y
ERRA Sl M0 e cGHUuBoE Ghftéraad. THRNtBChmeANsudfact of nigsl coraponent 6
t he conponent. The contact areas can be, for ex rrp% e,

tdraprises eatagiraredseby mepag ef whichia electrical contact can be tformed to the
component. The contact areas can be, for example, flat areas on the surface of the
component 6, or more usually contact protrusions, such as contact bumps, protruding
from the surface of the component 6. There are generally at least two contact areas or
protrusions in the component 6. In complex microcircuits, there can be very many

contact areas.

In many embodiments, it is preferable to spread adhesive so liberally on the attachment

surface or attachment surfaces that the adhesive fills the entire space remaining between
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conponent 6, or nore usually contact protrusions, such
as contact bunps, protruding fromthe surface of the

wae@oeovpasent 6. There are generally at | east twoPCDRRO@000208

areas or protrusions in the conponent 6. In conplex
mcrocircuits, there can be vBry many contact areas.
In many enbodinents, it is preferable to spread

the e gipeBers® 6lanb elidtdnduoidr phveera Bt arlhie Jiprod h&el. dhere will then
attachnment surfaces that the adhesive fills the entire

8 &i0e NPEEPIN RN PRBISVERISE HEeloHilbingnths &agp drempiming between the
EAMIENRTo Dol B eolaRRc bR ORRl od Qg Rt Sointores e

fethanitvg]l thmnespac detveseni the ngnipehsr ef ahd ehe eoideett gttern 3, thus
and the conduct attern 3 and the support |ayer 1
sabioving ¢ dacchucnc AR uRbe SoReBISUR. BecqishamRie and unbroken
SORR08 efer QisBNAph AL EOBSHAGLDE g@érh%f IhBprotdMsSthe structure in lat
achieviﬁgraswecﬁgnically nDrep urabl e cgﬁgtrucfﬁgﬁ?%gln et
prongss stagns i Dwrinengluingb thekasthesivth gstievalyl aye findd & veyyppahe contact
t he. corAduct or pattern 3 and protects the structure in
Spl‘ocess stages. During gluing, the adhesive
generally also finds its way in the contact openings
The B adbesiveacthers tov e nragdriat, yt means rditvarictatompynens ans befattached
fch c onents _ca e attached .tq the condyctor . | X
AbF e iRgRE Raterha CaBrPPPRYRIET 1: Oph BpFBREl 6 ohesiys I that i
aahesipréd ¢n thBatirthde Sale REndRIR MR 3, e &%Bﬁqu&fl, and/or the
the conductor pattern 3, the support layer "1, and/or
¢avepanenipisreeliquid fora, lof gu Eprfoothag otberwise eonfaymmto et surface shapes,

i Se . f he surface shapes, ..for.exanmpl
3 ERDRE 7. PR of R AE S e e BRREDY gl fapI0TRS e afer
gadreisigy ¢hd sdHekiae hadlehlor e ®atiart@ned BElead HARIY €n such a way that
hardens, .or_can_be hardened at |east partly, in such a

thepdbasae is Rbledameld the compang in plagp(ralativtochaserdistoripattern 3)
B! R&E i€k boBpdRnt ReatRANES e &@%&5 N 3bnfl oth&2$hy. A third

unti| the conponent is attache 0 e structure in
mopetoohie adhgsiveAistitsi adtesiveoqepatiyy, af. ithebidghedioldonts the surface
i ts adhesive capacity, i.e. its ability to hold onto
??ESEWF‘ace bei ng glued. The termgluing refers to
attachi ng a conponent and the conductor |ayer 3 or the

‘Bl peymt gluineerefers toagttachinher compbnednh endi the abnductor layer 3 or the

adhesi.ve. Thus, jn gluing.the adhesjve_js intyoduced L
BEPRR Ve fre e Hifcrid G a&laﬁtvteomsaye sfusngg faghesive is
infBdsden Q)@fv&eehﬁﬂ@éorﬂpclﬁféﬁt_ ddene Qﬁﬂﬁﬁ%tlzyé 3RhaeR % ﬁlgﬁ%rt layer 1

suitable position relative to the conductor patter .
angl thpicempensat isdiacsidve ajsvitahle positiercrelativetio theecondwgsomneattern 3, in

S FRRSEE oaBe) 1 B Uk e 8 BRI BRI 3 antor
thonpppentiayand, rdeat least partly fills the space between the component and the
circuit-board blank. After this, the adhesive is allowed to harden (at least partly), or the
adhesive is actively hardened (at least partly), so that the component is attached with the
aid of the adhesive to the circuit-board blank. In some embodiments, the contact areas
of the component may protrude through the adhesive layer during gluing, to come into

contact with the conductor layer 3.

The adhesive used in the embodiments is, for example, a thermally cured epoxy. The
adhesive is selected in such a way that the adhesive used will have sufficient adhesion

to the circuit-board blank and the component. One preferable property of the adhesive is
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circuit-board blank. After this, the adhesive is
all owed to harden (at |east partly), or the adhesive

wo go0aas42vel y hardened (at | east partly), so thetT/Fi2806/000208

conponent is attached with the aid of the adhesive to

the circuit-board blank. In sldhe enbodi nents, the

contact areas of the conponent nmay protrude through

4 heitaslb esleHRid Y& t}féﬂﬁmn sibRYso tt@atC@llaembﬁﬁa @@ahﬁsﬁ of the
with the conductor |ayer The adhesive used in th

assinip veiHt woti differ gpo emﬂw feom efhe Heermal |eypmmdofeﬁmx§urroundmg

TRcaIGRL B Grof bl R B PuAL Bl s e st

Kdrd@ting tipea piefblaBlik of B detvh@com¥pananit. WaRen Rhiefehale adhesive
pro ert(yl of the adhesive isa sujtable coefficient of i
axydpast Ortlyss thatdhe adhesiveayitdie abkhiaild theggomponent in
%IE af%]gq“ﬁfa}’ﬁar%ﬁlhg Q a%éf eﬁfl 9% GhrPddint Eﬁ’xﬁn lflj;ﬂgenin can even
er mal “expansi on°o & sur f oundi ng naterial duri ngg
b plpmed etes takd hgl aced fve Sdioneecsioh ewith dla&ln optocesal siﬂges The electrical

oG e " Adeele wibs RIOERTS of | B TR @S hy dne “electrical
%ﬂuéﬂlﬂ@fﬂﬁ@lnﬁlailﬁ‘@ﬁﬁteﬁﬁﬁ ly so that the adhesive

be"able to hold the conmponent in place. The final

Jﬂ%rdenlng C takec early nore tine and the final

B%tHP‘Pf&nE eéﬂgeﬁt% edpF*’éhPi"eof“t’ 8"%‘%@«1@ #l Héegratad circuit, such as a

n, I e
RARRCHEY loolhsbllof on AP T SbAPSTn: EPfie ShiftHoll i also be, for
oraggle, als MEMS.%IL&I rar eglassivn dermoponeit. )Tlmfcotripenermi)aingtaﬂnghed can
onent 6 being .attached ca e, for .

BEGRE B undhs SRTPRr incfe ainRet @i SaeE SRBb e by without

Burlps0 B8 I su@hiceadf el Lontadd Qr&RNFOBRNEorInkAt Bletdehifdiso be a
can al so be, for example, an MEMS, LED, or a passive

@Qmp@ﬁé aerfacetheb irpbinaet th@éuthg contaeidhwepse Thup dhe guterisurface of
#) G@e ggeggg)q Jﬁ@%o&%g?%ﬂt Ctecmct?ngtaﬁ'} é%griﬁéf léhﬂr &tgres%rface of the

<tdm>cmem af thebeasn of retdysescianpongfice bhle@onPdnalt,s@ onah@surface
conductor surfacing that is thinner than the contact
‘Bf?ﬂfﬁ'gl.‘s‘qiﬁdg‘?tr?‘ﬂég Gomehe syfacs ob thsrconmonedint act ar eas of

t he conponent can be at the level of the outer surface

Aftet the gheinp ofi @it congsbrktie A ah tisilaing @R 106§ niaﬂe t Weich surrounds
urface of the conponent, or on the surface o

'%P&Pmagﬁl%lﬁ% 6 ARd SYRPATL FerGoBAILPTD LGS Ae &1 the ef‘h'élple of Figure 9, the

r%/er Al & f(‘jrﬁfedgﬂ))ﬁgi% xggmaﬁ hﬁsﬁ&@oﬁﬁ% 8l gheeﬁr& in which
|nsula | layer 10 is de, I ch surroun e
QIEEMpIEN 6Nt snaﬁleam dhe lppptotssof the @orpdoetioro, |@at t’op rafsthé% cirtwit-board

t-h . f Fi 9, t | a 10. i
ket B i i BEnkg ey SHEalacH Fifop of the
whhiein QRARHADShRE 8. BBAEsRbistAR HeOGRIO 8 e!%% shB&s that differ from

conmponents 6, on top of the ci rcwt-boar
each other can also be used, at least one of which is pre-hardened or unhardened.

Examples of materials suitable for the insulating layer 10 are PI (polyamide), FR1, FRS5,
aramid, polytetrafluorethylene, Teflon®, LCP (liquid crystal polymer), and a pre-
hardened binder layer, i.e. prepreg. The insulating layer can thus also be spread in a

fluid or liquid form.

The insulating-material sheets 8 and 9 put on top of the circuit-board blank are pressed
with the aid of heat and pressure to become a unified insulating layer 10. Figure 10

shows a cross section of the circuit-board blank after this intermediate stage. In the
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bl ank. In addition, a continuous insulating-nmateri al
sheet 9 is placed on top of the insulating-nmateri al

W@ bh@et3€217 Bot h sheets can be simlar, or el se BGPER806/000208

that differ fromeach other can al so be used, at |east
one of which is pre-hardened dr unhardened. Exanpl es
of materials suitable for the insulating |ayer 10 are
Psulaged-yarerde heelsRor &B&?leﬁbﬂl’méj upper surface of sheet 9, there can also
ol ytetrafl uorethyl ene eflon(r), LCP (liquid cryst al
W?ély)congtmgorapqgtpgh]@y@re iewhishreass affegpagssing the circuit-board blank
t S
PAIP Rofihrisd NE 1LAP B! EBILEBY SRR Naf U AREP I DS RRERATe of the
mlselatmg Biyantl0,Shputippnt laggr Dtar be rehowadi bv-hbﬁJ aiedsthloastk shown by

%@essﬁ% with the aid of heat and pressure to
1M 9P QPEINGdn Jhe empivpl 104 e SURpOTFAYSY lecanpbes Resfprmed, for

&S HyRIhh L8 Bcrbi@algy.r cui t-board blank after this
[ nat e?r?negl at e ggt ageChtﬁlﬁll lﬁ%l nsul ati ng-materi al sheets,
for exa on the upper surface of sheet 9, there

3 gl E‘éma in whigh tRommpertdryspdtandrthe Fagdctor DattgiRs dtare of the
C I

SEREmACHEL [0} S30ENY cORR T HL bR el L elbla by gohing, the
bdrvmdamyn sdrécte uofe thef corliacion spaktetnis N3y dna;her su‘;ﬁbprttlhﬁr 1 side can be
]g‘lﬁ.gl%gcthflda cgrrﬁ rp%eois%?gwl qs%gxgl(\grggtgp\ém Qte gr’s%mg}%c't&ﬁrl get dissolve in
thB et &HHRP A dnt |u§é’d3 ror]dlﬁ@fife?% Re&1§ reﬁﬁ@mﬁlét’ﬁ’%o@&a@{l&d R¥ween the
etching of nechanically. In an enb
edndueigp pattarng &;aed t11e MOttHeerdndudhaircaﬁmttheeﬁmblng valtllestop at the

S R g SN R —

Swdhf ac tt@elhe: F&?’Bﬂbﬁi Bé npdk! B XaMpR) o some second metal. The
pport-layer 1 side can be manufactured nore

Wé*mie@@wayqrfcala be adafor exannle.radhe ertire syeace afffhesupport layer 1
U@fl)lle tﬁ@fnaﬂﬁﬁéﬁke\’@f QC(SI{B%Ct%EéF@t&Qﬁ ?gfcmer&%@g aftgrr %1 {emoval of the
slo ween

dissolves In it on y extre I's use
stdpportdmychndt, dor pedtohe,nchethicably llslmg scbmepedsdonﬂ &yadingl agdnn, It is also

PRI B e e B o SediRalion B BEPRGE of by fonductor

%ﬁteﬁﬁfs' REGudl £GP %a‘x’ f1r§lb@ RnaRe hﬁﬁe@?aﬂ@ﬂﬂh@ﬁﬁeﬁﬁé(ﬁite T;f}/@r is grown
for exanple, fromsonme second netal

@rhtO@rqféléﬁ suppott Ayt 1 ead teeachad eond‘ugtior pxttarpd & arecgrown@n top of the

N L ——

abiehctiied ongnmvad loehtidmef $hmﬂlﬂtlctbﬁy£ferds tHu@ ka el @ PRkeRial of the
chem cal | y usi ng some second etching agent. It is also

Ak ¥ Thade the internediate |ayer in connection
with the growi ng of the conductor patterns 3, in such
Hex@ayiat bat mhdd 1$1tth@f:1rahi bddre bk ewitAltheAid o &vhich electrical contacts
i nternedi ate | ayer rown on top of the support
agy o %m&ﬁoqu@ena&eu%ﬂn ach iERas t ot ﬁm SERPRNERISah angrthgugonductor

Bﬁte}rgp&ofzmt Bf manufacture of the vias, the contact openings 4 are cleaned of

adhesive and other material that may have been pushed into them. In connection with
the cleaning of the contact openings 4, it is possible to also clean the contact areas 7 of
the components 6, in which case the conditions for the creation of a high-quality
electrical contact will improve further. The cleaning can be performed, for example,
using a plasma technique, chemically, or with the aid of a laser. Figure 12 shows the

contact openings 4 and contact areas 7 of the circuit-board blank after cleaning. If the
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material of the internediate layer. In such an
enbodi nent, the internediate |layer is thus

wornvafiaetiured only at the | ocations of the conBOL/FD06/000208

patterns, thus saving material of the internediate
| ayer. Next, vias are made inlZhe circuit-board bl ank,
with the aid of which electrical contacts can be

toanave dpdighgseind the conmtegtasair€ aeallyGuffidiént NeRtgeaBing can
and the conductor patterns 3. For the manufacture of
pHarally hg omitied. cont act openi ngs 4 are cl eaned of

adhesi ve and other material that may have been pushed

ARbOCIERRRR it ialSOPOHRMIE QChetlt thelsheeesd 8RRE ABgMhedt B the component
contact openings 4, it is possible to also clean the

ot Het canashreps of of RecutePy rdigned eompanenkiviH appser thneugh the
S ons for the. . e $
S bp £ kS SEAR Bbetyl BRB b, grcoue

tharexiaingaod canOmadeoih rexdphe stagss 9. a pl asma
techni que, chemcally, or with the aid of a |aser.

i h he,cont act eni ngs. 4 and. cont act
AhGHER, oS i AOBG A% e B i S9Rinft SBBIER T fShch ¢ way tha
irheleafitaicdoneee iy figsted banekeh Nie Gﬁﬁf)@ﬁaht gr®dsh@kénductor pattern 3.
al ready sufficiently clean, the cleaning can naturally

bee spnducky. magerigh can denmpguiacturedd, Hios ¢xpeple, Hive filling the’ contact
t o t t ,
(gpgﬁt s10fn %H%@&ﬁcﬁfg %(g}fglpgﬂyégg%?g C’{lﬁ{/ c%@a%ggﬁﬁgﬁﬁ ca also be

e contact area
memyfacteretl wiind sappedrthe matyg rotwisg conit@l knewpe rin s céeuit-board

when viewed fromthe direction of the_ conductor .
%ﬁﬁt@r Highranaliy, sectriesleeenfast i3 iP6nedth 198 ramels by forming a
HBRANARE corh@9RE 6P Brodinzelhe! BbriucoP NHMEHA" cHBLBARlor by an
is introduced to the contact openings 4, in such a ™way

¢lpeirochemishk otettioda One agrod calteimative date grdve tavidén laybe by a chemical

t._6.and, the conductor ,pattern 3., The .conductor ...
AP AR ol el AU PRERNRed BB By PP aaaicion
foh eheg®h@Bddsp e b NEFS cavirbd) paksisle et (k€ aby 6@BHWEdhE which is
paste. The conductor_ naterial can al so be manufactured

igeeaysen torms Rbthedpl 58k ng met hod known in the
circuit-board industry. H gh-quality electrica

BORAt agifipleaT the sdfd &f fip@fesehadohRct Hpentrdks M, Ak @ntact areas 7, the
met al [ urgi cal _connection by grow ng the conductor
sPRdustpaPatigrensd.cand) the areyirfaee emeaining drevaeadhe pendyeigr patterns 3
SBe ! tﬁ%tlﬁﬂ;eg 0! aé‘g first drAnduPi¥ed &Jﬂhfb Jhﬁygcgndkﬁgto? layer and then
cheni ca thod and cont1nue the grow ng using a
ihhethjpkness| eft threo chuatuctal lapat 3othcrdasedadibctrolgticdlly th@ls éhe contact

net hods, it is course possibl e, .use sone ot her

cRsege e brn Syt Fapyligise n?%er_tai?Fﬁﬁursfl_ HEWF Hiparucture after
e Hwing! AftéBiseMRMRLEit-Bbart b8R8 ERBePlo EinBWE 82 exEAE conductor
cont act openings 4, the contact areas 7, the

material. Figure 14 shows the circuit-board structure after etching.

Figures 15 - 23 show a second example of the manufacture of a circuit-board structure.
Figure 15 shows a circuit board, which comprises a support layer 11 and a conductor
layer 12. In this embodiment, the support layer 11 is of an electrically insulating
material. The support layer 11 can be, for example, an FR4 sheet, or contain some other
material referred to above in connection with the insulating layer 10. Other suitable

material can, of course, also be used in the support layer 11. The conductor layer 12 is

usually of copper.



10

15

20

25

30

conductor patterns 3, and the bare surface renaining
bet ween the conductor patterns 3 of the insulating

wo ayen3w®d7 are first of all surfaced with a thiPCT/FI2006/000208

conductor |ayer and then the thickness of the
conductor layer is increased Eﬂectrolytlcally unt i
the contact openings 4 have been filled with conductor
Thé¢ eondctor Aagitr 2 k3pahawd fohforat doaghdtde patdry 18 hRr example, by
growi n After this, the circuit-board glank s etched
?%hlﬂé his intgEmediate siage dh e in Figues | &l Nexti qpatast omenings 14 are
[
géggggig%ﬁe eihirdh B8 dn 15 YAl WS ngg;&r?[afy@ £ 1" fre locations of the
cmmmi arshasl b thefcomponem Uit to hxaaittdclﬁaﬁr Thé¢ ooreact fopgnings 1bare made in

hows a circuit board, which conp S a_support |ayer
the S4RG el CoBRCH oRfapes 2 des e RDogsH AR, Shopiche circuit-

BOHRPBlahk hA%ahe hbnificRfe BMELEGALI géﬂghgs jgosul ating

material. The support |ayer 11 ca or exanpl e, an
FR4 sheet, or contain sone other material referred to

Affgy Beipaiachae of die Ganiact openingssif, adhasiye L isrspuead on the circuit-
RBhE b1 HaRk §a tv%§} % dé@ﬂbe@fab&%%s& B4R Qgh Y€ 9dnesive 5.

I n the support yer e conductor a er
Higued 1§ stoven pipe rciithie-boardd lbtanhr whithy ere hé[hassfepaﬁi eﬂrfmedthls, the

to form caonduct or . tern for exanple, b

st 19 Rt uf Rlace e Sitig Y o BRGRAPPREIS Gupien the result
tGhe Neudmre QR6WA in PRARE NOISA R4 tﬁfsem@ﬁigﬁn% Hfaﬁa't'ﬁh sﬁeié% 18 and 19 are
conductor patterns 13 and the support Tayer t he

tiached onbe @nrcmhéoadrhladct mathe agnofvay e 1w&mmgemte11ai Shgets 8 and
1
@eln%lg %%}ggl e R & con{baiatyer g eﬁsm g(rclat%lcg%da {S)rql% é%r?aacg oc\i;ihe insulating-

ﬁa@ﬁale sHe'ét 90 Wag1irb 20C licsas o aditdrnid dadik s@ig:e AfteR@his, the contact
manuf acture of the contact openings 14. After the

%Fmﬁgéclﬁwé tBe comfactppaspltth %s@ﬁpw&‘@tﬂkﬁ argheasied.Figwre X shows
ely-80art Bk e LR B R My L | he salte vay as

escrl above 1 n connection w t he adhesi ve 5.
E)[ngure 18 shows t he CII‘CUIt board blank with the
HeHeslpcmcalsoniaetsere eispisd to e commanaintlé. Thisdpe cy brmade in the

m&%ﬁ@&rﬂb@ taﬁ@ves %ﬁxmﬁe By ki C(EE’B&{{S& %er@ Wﬁﬁ atc!zl)?lductlve
esu ISt e structure sh l% IRF
]pétstes Thismgill athiavg tlmh@ranmlgegﬁaeshsn ]aﬂd ainpld Snamnéacturing process. In

tSttachefl t.0 thg circuit- oa d bl ank in_the_sanme way rfls,
RTREP S LS rendyqiiye nagleria és OWRYFIEIOWR by prakingcnthy) gutaging and
GoRdyAE e 1hBN@Ess1df he RhatRE RANSH HyOe b1 El%%né’fm such a

the insulatingmaterial sheet 19. Figure 20 shows
Why thahthgi cantacisepegings Aft tacy filled. &\t thewsameoimect thig @nnd@gor layer 20

B P B R Por P R 2 RTRE DR o Bl ortect with e

@J‘rﬁlﬂmeﬁtb i16. Figheramediott ehesdir@R-bobiedilankeA s ik G@érmediate stage.
contacts are created to the conponents 16. This too

ﬁg)ﬁ, Ele conQuctor laers 17 and 20 can be patterned, for example, by etching, thus
making conductor patterns in the conductor layers 17 and 20. Figure 23 shows the
circuit board after the patterning. As can be seen from Figure 23, with the aid of this
manufacturing method the contact areas of the components 16 can be optionally
connected to either the conductor-pattern layer 13 or the conductor-pattern layer 20.
Contact can also be simultaneously created to both conductor-pattern layers 13 and 20.
This property provides an opportunity for the flexible planning of the contacts of the

components 16, and for the efficient use of space in the circuit-board structure.
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manner descri bed above, for exanple, by filling the
contact openings with a conductive paste. This w |

w@edwase1t he advantage of a short and sinple PCT/FI2006/000208

manuf acturing process hi this exanple, the conductive
material is, however grown byl4making a thin surfacing

and increasing the thickness of the conductive

Figtues i24]- 32ysheivecthirdlexhmplegfold mgnufhdtufelsthh drootsbobfBdtructure. In
t he contact openings 14 are filled. At the same _tine

tgtst APl seapyEacHRe CompEenoss frgm QIPQ)WH"C draxdrsiown in Flgure 24, which

SEEAL) DI AL AT P SRR B condictn

lawrtﬂll m}dhﬁahejsebbmhmrﬁfcb arcohdicsorilager LAETheadamdattagRyers 22 and 23

Next ,. e conduc e 7.and 20 can atterned

6 tyré%i&queopw ecn?tt ol Gl intakefipg H@Eﬁﬁ@g fayg 21 5, a5 n'layer 10

6@&%%&3& leNddsBBL &P AL R dx@mpleS FRA, %P dorh ottier QHftﬁongnsulatmg

shows the circuit board after the patterning.

inatesielen from Figure 23, with the aid of this

manuf acturing method the contact areas of the

@ﬁ%@ﬁ&bﬁ%&@%ﬁ%qﬁ% 9&%&1}&0Q:?&h%e&;n%gctbppﬁtc%eﬂ and 25. At
ayer 13 or the

t he conductor-pattern
ihonalue tiore; hag 4lev podsiyeto Iﬁmufmmbauﬁnstadhtiah :opeﬂmg in the conductor

si mul t.aneou cre ed to bot h ond tt
Pt PHS o0 58 SR SomPaRtt 36 poeaBeRh I structure and
drididly défgn E&ﬁiuﬂo@% irpﬂhé &h&%ﬂ'}&t@fu 3der 89 %ra&fnﬁectlon to

of the conponents 16, and for the efficient use of
p geriagtrareas f dhe campongaiada Tae other areas pf @@rcesdlmor-l)agzms 24 and

7R, el SEBRRAL e ltGe PR GRS e v

conmences fromthe base board shown in Figure 24,
Nertc hothowpiaeaseef the ciragitrbeard rbgaxﬂqaare rsitefhcels ayigr alzinsutanng-matenal

ltapeer %‘7 "$he Siﬁ'%lflaa(‘t% frg%tglyt\gl f:ag%ra u%.{a Sl dUCt QL) a}{eﬁe for cxargple by

€ secon

lamihiia g @re-haend laanamg AadteflAlshEMP bﬁt@| thé/ s&fac@@@ﬂ(ﬁé circuit-board
The material, of the insulating-material layer 2 1 is,

Hlank. Figusg 26 shqysghe chanigReatd blankager thisetpsgbove, for

exanpl e, FR4, or some other suitable insulating

Naitesdiably Tha SANBHEIOfectsINEIS arddn@tAn e Sk €Ik @ bRAR for the
to create_conductor patterns 24 and 25. At the sane

FmRONeRE 36 t‘él‘%“oeﬁ@%‘ﬂ@l & tthe iHetiEse t Thee regesses 28 can be made

g d r 4. or
%P%?&gigt con‘poneﬁ’%lg oglﬁé S%?%ng5l n @E‘g&)gt%ﬁét Ur & Clr&?lt board
mahifecuree The netiessgh 328dmsi gnmede) dmcd&mlé rusingethe @@hl@gedrablation
r .25 far connection, to cont act areas
lﬁt&?ﬁ’ Btﬁ?glaéwt etelyng, Ry gn alty B& ﬁtngt BOse drig pessaple to also
Bakd RicBRe? 48 Hfh AR GiddtiibRs FEBHEANGH8SCH &hﬂ@dlﬁﬁnfs hg wthtch it is

other wiring requirenents of the structure.
\§t§h¢6h®e§a@fsom@ d¢her camponpuia 26 fatiag meapedwrfmtrem 24 a;dd some of

Ao P s SRRl Pl b7 K5 ~SamP i st 2B pmagiofn such o

\ea(}almdtethe?ypenetrate the second insulating-material layer 27 and most of the

insulating-material layer 21, but do not extend, however, quite as far as the conductor
pattern 25. This can be implemented, for example, by using in the manufacture of the
recess 28 a method that permits precise depth control. A second alternative is to
manufacture the insulating-material layer 21 in layers, in such a way that the part to be
removed and the part to be retained differ suitably in their properties. Thus, the recess

28 can be made to a suitable depth thanks to this difference, for example, in such a way



10

15

20

25

30

| am nating pre-hardened insul ati ng-material sheets
onto the surfaces of the circuit-board bl ank. Figure

wQ@eooshaes7 t he circuit-board blank after this sPEDeI2006/000208

Next, suitably sized and shaped recesses 28 are nade
in the circuit-board blank fdd the conmponents 26 to be
enbedded in the structure. The recesses 28 can be made
thpipthe pdnafaturingf methed afPieerecksy A8sis RglesRRinkidaN oMl Afference
us%gﬁln circuit-board manufacture. The recesses 28 can
aRsess 3t sigRmisalicat the beignderelagencqnipined indha insgleting-material

gﬁ%@ﬁd chemcally by etching, or nechanically by

I'ing. Thus, it is possible to al so make recesses 28

from the directions of both surfaces, in enbodinents
Pne {then ppesibikityvis $p aenke sheyregess asdige apthet spndueipppattent 85 and to
t r t
FRuhRE nifutadfel SRCME Bhe ARG B ARdOE Tali 2 et another
pasibipss 8make thasaéeess s $arcdy the \mauddchatpattbmyzia enehiaatifacture a
he, second insu| a terial layer 27 and nost of
HemPHe Ry F g §P ofp thefpaflucer pagigen 2fiy OB e Rotiornef the recess.
however, quite as far as the conductor pattern 25.
N&its cerict pehinpd eoerd ardde fi® theediadiid- oard PlakB iaf Ghd bchidéhs of the

manufacture of the recess 28 a nethod that permts
GOOECE akeag Obtthe compprnts 20.s et Hnufagiurs af thﬁeccvlgaqt @®penings 29 is
L?E?fb%@&: tHhe s!njﬂﬁ “}aS}SaH lﬂ?att 'oF ﬂle@h&rd @éen r%)! Qr deerfbeldd ove. glgure 28

ayers, In suc be renove
ghow's ;&wmraltt-limardlﬂtmk afmi t}nis ﬁﬁtenmeslwtds gthgey in their
properties. Thus, the recess 28 can be nade to a

| f f- I I N

%ﬁéé 131% r@gﬁ%&{? BP ﬂ{é@n&%}q %ﬁ@ ?1%%% 2f9 gﬁf?eg 1g fsplt%ﬁggﬁ tffe circuit-
ook blanR & the SﬂmIeGmtyl asaiesm‘ttednmomiectlhm snulil thé edienbe Safibure 29
the recess 28 st i.tse| f. at .t he boundar
B, R GreL PRu e Hi e Adeare A0- A

%lu&i REflaROBShd ‘sirhé Wal s OmPB BNGhES ﬁf%si%sﬂtslsftﬁé st?u?cture shown
he conductor patterh 25 and to continue manufacture

i@rFlg\itt@ 39aAdtes (s aibe redessen @ 8camdchectilded }ﬂahtaeﬁherzﬁatei\(dt 31, if it is

PRAC B, aBRRE" i P s gl Tt B SPafiged (R ater e

ﬂﬂlﬁﬁg batheracdsa @8, AW Gils, ERVE@htact bien&dE @9GhA thePintRt Breas of the
on the bott om of the recess. Next, cont act

Wﬁ@% poprg cleapediand glechicak pemianty Msofermediafie equpanents 26.
lﬁg ﬁatr(r)gér%g]i)g %@ﬂf%ﬁﬁ%cfﬁq é;ﬁlga%ﬁaetrr g)gtﬁleg'%%\hgﬁs &8@?&3% ﬁlli}& the contact
qrenings ek 4 mrtdhetl\sﬂmstewaybﬁgrdvhag cafductiee matetlahélectrolytlcally or

peni ngs_4 descri bed ahove. e 28 shows _th
RIS igufec ek e by Aet Hieathgy ot e gatacts.
After the manufacture of the contact openings 29,
Eigivesi3v-edBchdves s fouedcexamplehef the meanufdenae of blcaokit-boart beructure.

aﬁe wa ? I({Iescrl ed in_connection with the adhesjve
thys; W}/né) & ghe manufacture of electrical contacts between the conductor-pattern

aver
ti/le @Epmponent 26 is

layers is described, so that in the method of the example semiconductor chips are not
placed inside the circuit-board structure. Using such a method it is thus possible to
manufacture, for example, a circuit board, to the surface of which separate components,
such as semiconductor chips are attached. A corresponding method can, of course, also
be used for the manufacture of circuit-board structures containing semiconductor chips,
or semiconductor chips can be located in some second insulating layer, which is

connected to the circuit-board structure described in the examples.
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presents the circuit-board blank with the adhesive 30.
After this, the component 26 is glued in place in the

WG 20v8/19w2y7 as conponent 6, when the result is theT/F12006/000208

structure shown in Figure 30. After this, the recesses
28 can be filled with a fillelo nmaterial 31, if it is
W shed to reinforce the structure. Figure 31 shows the

0 thisdxampla hthnbfaenike Bfstetediffen hishppondagdr 100 Qxcdic&dfhg&@ Figure 33,
28. After this, the contact openings 29 and the

e bt purfacss Of grhich are sprsah s 1oRTa102, dyRigHbvdphgierresist layers,
%1 %i:(ltlﬁ ¢S lE t3§§311ﬁ & §a gr(ﬁel{ﬂﬁt&etfl&? c&‘fé@g{ﬁﬁ g %hezgtages of the

I'S t 0 ca e per or me e manner o
prethodaiescribed mpt@mectinn With Figugest handcDot e firg prampigsin the manner

th a conductive t or_ by growi ng,conduc
HesCEPRL S QPBRE bRy Prie o Yoot R HarTR IRGIQ S cxposed and
a6Rpel hﬁxecﬂe&ﬂyistth@ﬁﬁfcgu@gﬁo%n ﬁufﬁ%&’é%;@ﬁ' on of the
contacts. Figure 33 - shows a fourth exanple of the
nuf acture of a CIrCUIt board_ structure. hi s
ik f5dHe, CoPRECtgpigERl, &, dYPigalc eonnen) 1s cges?]%@@trolytwally in the

wﬁg%rbpte & ﬁloeﬂg ggsfg,rret ﬁ‘é {6 Tl ¥ SScdrsRRS kd H{%d% %Odescnbed

e net exanpl e Sem conduct or ¢
ar @mmthm witle Higuns # deigtiee3 6cshoewsithe binauigbstrd bnkiraéer the growing

AR aRA R it e S Re BTGl i coppectipg with Figure 4,

sihiae ey @f is Woksible 96 RandtR O W@g&ﬁ-@&% cSildabioA$ atterns in which the
sem conductor chips are attach A correﬁgon i ng

penduei@rsdiave thsf desised msio bgtwesniteeivkeightfapd wi

manuf acture of circuit-board structures containing

AR} BRNAMRI RS b RS c&ﬁu&%ﬁ?&t&@&umﬁ 'iheclléhﬁ‘tsla?‘ﬁ'ﬁ‘ 102 are removed.
| ocated in some second insufating l'ayer, which is

Fignredt dwwsdhe piecwit-besud blabl after e removal of dhescﬁnstbwra H)2. In the

I t hi;s_ exa fact.ure ta
RERFRAE aBBe el By FITRC ol ARG IS E570GRe0 n e
baidsusUndskaFsh® tonthic @i pattén 908 ea0thheshE smldha& ebndudtbr éJattem 103
typically photo resist |ayers, accordi ngh}to Fi gure
E@ére%% aigf the Hanisher rroatach OPeXRE 404-olny pibess pugydss thg contact

%ﬁ%}@t II@Qdang %&Edrﬁﬁgﬁ& Bat;fé?ﬁ‘ riﬁ? biORa i §1§1uﬁh&lﬂ>ﬁﬁg e contact

he first exa e nmanner descri be
opamregs t1i0d rwilli aﬂ\haﬁll@whgnai cdrivetlp helbtdver teshes torldayter pat&ih 103. The
evel i,s the structure

oI e cgttres OpaTingy £t reilive S B camtb You@inirs s Gefined in

acgélf-ahgﬂhg aﬁdlmeﬁqpesﬁespbﬁdlag @maﬁhﬁﬁg Rdnnbi Gﬁi bmo bB used in the
the openi ngs opened in the photo- Fesrst 102. This

Brpyeciugng awgmed sepistedtie tht exgapliedesciibasiabione. c@m thecatherrhand, in
ﬂ%ﬂt &aﬁ‘lp% F F4 UI'%S géj _F eﬁ%é?()()s Elh&se 8%%?8%‘%%3% %%%EASCOE[%?F Openlngs

ter e CO
atscabety alhﬁ/enuﬂﬁlﬁﬂ:hl the @omﬁctc@mﬁtgb a8 matié ln kisgpdrBtedmeth8d stage,

LS o B b b o g od t b
g@eﬁ' dafi s RIRRERIY, LR&IHinB85 WY adibact¥ndthe examples of 33 - 42
show that the contact openings 104 are made for electrical contacts between the
conductor-pattern layers and in the previous examples for contacts between a
conductor-pattern layer and the components. The previously examples could, however,
quite as well be modified, in such a way that with their aid contacts are made between

the conductor-pattern layers, while correspondingly the examples of Figures 33 - 42 can
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After the manufacture of the conductor patterns 103,
the resist layers 102 are renoved. Figure 37 shows the

waerosasf£21board bl ank after the renoval of the PERFRD06/000208

| ayers 102. In the enbodi nent depicted in this

exanpl e, contact openings 104l7are designed in the

exposure mask of the conductor pattern 103, so that

bd énddifiddsinechch anddpttedt thecb@hdts he3foMdel RIW&AMY conductor-pattern
contain the finished contact openings 104. |In other

lyeipnd aqeapoppiact openi ngs 104 and the conduct or

pattern 103 are nmade sinultaneously. Thus the contact
Neeh i euthfide Wykt 180 ¥WaYSc ' ! IRt

to the condu‘%tgﬁa pattern %é‘%%%g@ﬂ%?ﬁg%dﬁ“ %aﬁleb% thilde on.top
elothe sendusparmatiges 103. Tlis gan be dove,ttheexaomdeidtyolaminating the layers

[ S defin Kn,a_sel f-alignin nner .
880 VELIRLS o PG POk PG e Tiob D e B p B Baptppure and
tilreenarive uays P HiangfabRtd1ad desteded i grehtdr B8 8¥@Nh Qonnection with
descri bed above. On the other hand, in the exanple of

Pieytrs sang310. Aufger; the mamulacin 68 Sreomswating lyeiut1Ghghe support layer
fPNEACHe RRENE 913 eGP s FRRU Gn c%> e\évtlbr? Qviﬁlhﬁgﬁl%nfdﬁ%tigure 39
openings are made 1 n a separate nethod stage€, ¢€oul
gloss dopossssectionldfehe cintudichoand Blank gfted thiyrinerhediand stage.
manuf acturing nmethod to be used can thus be sel ected

' . ' ' T I .of
K BRI MG SoPEBRE LM e R ATPHEHED consce

fanrbesdreated batateerc thrtcdadwctingianesis 108 and drdisgidostoPREEI0T. For the
| es for contacts

| a%\%rés an(% in the previous exa_rrg : .
Bttt damyae i ngalpting matesiplt1bis gemoned dem dredagasions of the
dBacr ¢l | dy4€ i uhd, r | S I
SIS 0 OEE 500 pARIRE, UM plsma
comiaes shemgalpder withwhernid o€ aclapgtu Figre gtshews the circuit-board

l.aver whi .| or r espondi ngl he exanpl of Figures

EyEHE Gy ol iy e oSkl ot eB) R of e Rentaprhbstivgs 104
are fornmed between a conductor-pattern |layer and a

Abepibive nondubidwe mat@rial is sntt@tucedytol thy eontdcdt Operidgsal 04 and the vias, in
copduct o ayer 107 on to f it. can be nmade on top of
SRRt BY Spared, R0rec08 Prmmed b edgngipigratins 103 and
@ 2R RtorIxydr A7 NThé BehdubBvd ANRES] Sf B MAge, SHF E%@Th é@,f by filling

the circuit-board blank, as shown in Figure 38. _
the soptaeit Qpeaings tvith) anesleninically apagectivt pastauTleceanductiyeanaterial can
[ ' r eat et al i npection wmth .
SRt Lng 588 AL SHAOHE HOUFRFSAR  Hhecoou
indsattyathligh-qualigr elddticalt tisuppad el @jdy, 60 kxa@apled®y forming a
ved in the manger described in connection with

re ( ( .
BPGUNSICR]  COBRERHOR 89 SI0¥IRS dhe reppductiver msterid Whe chemical or
Qbdifdshém a FalfefHafivé ' : i
LR RIPTL R AL AL LRGP o, o e o
¢hemiesl cnegfodndoiontheiog thecgbwingntsitg sheaper dectockanieal method. In
%%é}:gﬁle%of%gsee'ﬂglg&lgagtig ris, %?tctogrrsg,spo]égi leatrz)dustehseorr?eoon grcﬁn%trhod that is

advantageous in terms of the end result.

In the example of the series of figures, the bare surface remaining between the contact
openings 104, the via holes, the conductor patterns 103, and the conductor patterns 103
of the insulating layer 110 is first of all surfaced with a thin conductor layer and then the
thickness of the conductor layer is increased electrolytically until the contact openings

104 and the via holes are filled with conductive material. Figure 41 shows the structure
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manuf acture of the vias, the insulating material 110
is renoved fromthe |l ocations of the contact openings

wQaoebs/1842¢aNi ng can be perforned, for exanple, PSI/AR@/000208

pl asma techni que, chemically, or with the aid of a

| aser. Figure 40 shows the cil8cuit-board bl ank after

the via holes have been opened at the | ocations of the

SRBURE browRed) I THESyidOcéhn, 6f Efise Blss ,beqleﬂﬂ%tdra@xd@kﬁ i3y that the

is introduced to the contact openings 104 and

conact openisgsc Hdaargeylst partly dibled [vady ¢qnda¢t1\@cm@taml D@e possibility is
t ween the conductor rns 103 and t

loohrcsoB i dpaifey SRR aliEht B P heings, {6 gnc teave the

oaeal pdrosf @ asmh@ opbingd 104 Agedsh@aONtracdf dREdtVEnaterial.
with an electrically conductive paste. The conductive

t I f th .
BRI e ERoRD e e el tp e 5t PRitigtiys material. In
ﬂlcﬁt"brg YR cénduRtoR Ghfelr AAY i§ PRli@HES 16 BtnPE cOBRdIRtorfRAftern 117, using
exanpl e, by formng a netallurgical connection b

gcrwmtgbkrr@tt@mmmﬁhoé Thetpsiteringyf the ednsivtonlayer 107 can be made
B B R GRS e LB B e

¢DRhbWsIithkg clidiat-BrpdMsigctus ﬁ@ercmaappmc@h e;@dngC'ﬂ&rTflﬁﬁhed circuit-
method. In addition to these nethods, it i

is,

bonif SBUCtrSSap pemprisey sendusts meiteEs 1R eRed 1Y watbqﬂ& surfaces of the
r

BRUAIHERGR 1) Wplch A ofinch P8 cREGICART) doch bhel Wi tho aid of vias.

r emai ni r;%ebetvveen t he contact openings 104, the VI a

Hoprssvariafien ob fipmedod gsearding do flsfougth expmpleshanadyyoiigures 33 -
ﬁ’?t& g’l %r %(;]7613 Et?d‘éh@& 't(pghé @ﬁ’r? ce]tilfothla S%Jchi%%ar‘af blank (see
ace

I'n conductor ayer an
nguod<318a)s sn dife turéace oficihidiocondayter patternnbaveadeddy been made. If the

electrolytically until the contact openings. 10

KGO8 PHOHES 265 a4 PR B4 W RE oo 1 e Rt fig isulatng layer
) @ Yhe cohdlic®b p¥erh RebRIuEMClIaB the Eoﬂdﬂ@tog b2¥érR03 'ﬁ'ﬁewhwh case
vias can, of course, also be manufactured in such

tlv@yvmsh@an bm@a@@moa@t Topsach mgsmbodmmn@ 1br$| ajsqppassible 0 replace the
l bi | i

gto W@/SE 2 %rlé\}/nesgrﬁ% lie%yﬁg Iglo&lg \% mey t{h% coﬁduc?or layer

@@'ﬂ isatébla@@d? Riithgs sthidurd driegpondinghe the @trﬁéthrept@hhed)f)y tthe support
cont act openings 104 at | east mainly free of
wﬁthﬁﬁpmcmr pajiemnal03 (Rprapare fige. &7)-clier siyeiFeg can then, for

P*ﬁgtﬁd’: bt%l 1%%&% deRinsEORK S gﬁ%ﬁcﬁggﬂy Gt i HREGRED Pf())attems 103

conducto er 1 s patterne
tie ralgamstcdma dnmlatmgohnyele i 0. 1The, ccm;iiunt@r Soyee 19Uidratbe ensulating layer

Ry . s ROt ot PSSP IRt B gached to he

SirélH-bRRE BlAk ¥s Mdelffutficie®Studdy.€r the thinning etching.
Figure 42 shows the circuit-board structure after

o R BB oM hEFEb 5 o
&/ 2198 bR A Ui {rPGRE OWvay BB contact openings 104 are made to be through

holes, which extend through the entire circuit-board blank. In the example of Figure 40
this means that the contact openings 104 also penetrate the conductor layer 107. Such an

embodiment is well suited for use in connection with a surfacing method.

The methods according to the example shown in Figures 33 - 42 can also be modified in

such a way that a component, for example, a thin microcircuit, is placed inside the
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insulating layer 110, which are connected electrically
to each other with the aid of vias. In one variation

w@boobhai2met hod according to the fourth exanpl ePchBizn0GN0208

Figures 33 - 42, a conductor |ayer 107 is attached to
the surface of the circuit-boltd blank (see Figure
38), on the surface of which conductor patterns have

alshRagy 18ReN 108WEs cohpédiat eQN B GltadheBab tBE BErfakCofNE &onductor
on the surface that is pressed against the insulatin

paijean 163,dor exenie ke Bro-gup methnd; & ipplsa ghesitde txsprogesd as in the
SR ESLAUELALe PSR M R R L B R pater

pO3 i the eodaaoneoﬂ e eohtaet aemtfahe compyent alwnmhmfactafe conductive

|nsulat|ng | ayer. | n one enbodi nent, the conducto

mgiestal 1 the %pqnggﬁSa@ea manogr & hat desciibed dp Fﬂ%@%&ﬁdﬁn@ﬂl then be
t f e d.:

PRSIS (G EHEAE e, BHTE NS hE bRy ST g afibdlime, both

somtactt heeseenathet hemjuctopr patbeampll@?; zhxd L& amdt eohtagsaibesween the

ac ot her a wa uct or patter
Y i i3 & the Ralipust Tepoledyafi ol s TasthaaR st TFo,

conductor | ayer 107 or the |nsulat|ng | ayer repl acing

iThe @&nrmxs&naim@b@ mnWhlthltlye oompdreds isi bcitbe irsaledhe imulating layer,

patter att the circuit-bo nk.is

Fasapq Qf‘s%ﬁqﬂ.a@v @168%%@111?&%&1)%%&@[& w%etveaastthr@ugh the

fﬁ%HfahH W%@oﬁﬂﬁi@%h@ﬁnﬁlﬁﬂng%é}%smﬂ nRERAr ddpR ondmg to that

above can al so be nmodified in such a™way that con

by eshiichgeonia@tis amaslerta the qcomposenthr ough hol es, whi ch

extend through the entire circuit-board bl ank. In the

?ﬁ@rﬂ?étﬁo&f a&b& £ 14 %hd Rksn gl%@"ﬂ%sctrﬁbéa AL ‘1719% ﬁﬁﬁlerous variations

openi ngs so penetrate the conductor layer 107.

Shdh tlmunetﬂubdsjdammd by tlw&lxlanwtqstcem alsotbe unsmbmepd w1th each other. The

ti h . d. The
SEonRar g il RN et RCH Guiel a8, seaugpeo of the
ptozesshgage®di fied in such a way that a conponent, for
exanple, a thin mcrocircuit, is placed inside

D eEtui redten B on Pl g %&3?\?@{%5)%8@%% G 50 6 made in
EheA BRLEH-bAUYd tshi@ciubd. PIC BAdtioR kO aHe Vids bartidlpaBnd a8 $hé! Reation of
to proceed as in the exanples descri bed above and

igaicalceantastse dinis rossibise firrayemiple. thenapbfsgivee Grerpalt Yiay, which are
wénd%h tI} I?Saléegﬁ&le' e?ﬁae fth% Q:Sn&i) Wﬁ?cotf h2he€ r}{)fari)ltnlhtﬁe tcglélponents 6,

conponent an ure con Ive nma

Qﬁecm m@he limcrénseam el thérmal baidudesicy Istieded on Hegfactahdklthe thermal
n _be possible to manufacture, usi ng th
E&xpg material.

th
val&%fg% thermaleXiaiv SrFatehibas Hiak op itheesurioypding day
@%E:WE@ Qletcgfcap 9&%9&) at&fh&ﬁl@f ak830889her a1 @&giucﬁns, the thermal
contacts between the conductor pattern 103 and the
vonpenestallydeanatt usisg the shine tedhaiduatand gvémyethe 5dfe pidvess stage

B Wl Wl o

An electrical contact and a thermal contact (thermal via) usually differ in that the

thermal contact does not form an electrical contact with the component 6, 16, or 26. For
example, the thermal contact can come into contact with the component at a point at
which the surface of the component is protected by an insulating protector layer. A gap,
which can be, for example, 1 - 15 micrometres, can also be left between the surface of

the thermal contact and that of the component. Thermal conductivity can be further
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can also be simlarly nodified. In these exanples, it
is possible to nmake vias through the insulating |ayer

wamocas2di ng the insulating |ayer using a net hBdI/F12006/000208

corresponding to that by which contact is nmade to the
conmponent. The methods accordiang to the exanpl es

descri bed above have numsr ous variations while the

oG PRl DR BER AT e SRPREE which are
i intiinded teatorpncideas awipfien, thecompohdie. Inmthatadass QlﬁBJ&leﬁﬁal bumps of

t he proce Many features, which are no

{'fﬁ pn?f}taﬁlattﬁ%a*ﬁﬁ@eli &lag%éiém‘}r%%t- baazd, stam%etf@nnw@e finished
| firdchfe, WohfeUhto RO3aficstt Jo&i@ic%'{}vﬁh chéh @(?gﬂ &b @fht B ¢ fngﬁhal contact and
vi as part|C|pat|ng in the creation of électrica
ceeateeal sontact Wil qm@spdﬂdevery oloselx aorpadh, other imsernfsad tuerckanical and
ther ia . intended to nmake nore

@%%H? %@W%W%B%?F 1§5:0f heat away fromthe
conponents 6, 16, or 26. The increase in the thernal
cOemtudtyi, Wiet nyuntsrbaswesectionah ereh,camid lodusions betht tesrmml vias or thermal
' ermal . via is greater than that on

tivity of at
BTy FESHAPRE SErOREap e HEPBR) BT ML Sguement and by taking
edc@6tultiof Fhe fNUHCHE HferRbPcinRbGA Wil At22uQaRekbehPinterference
conductors, the thermal vias can usually be nmade usi ng
t yysh é@m@le@tgcﬁmmwéloarﬁ the epmpenenh Howener pit cm:psﬁersmag@ locate the

acts to the .conpon
e VERE b o0 Rliof 3P Shmb Rery 5 AR iafone B
(thermal via) usually differ in that the thernal
chirﬁpmerdmsmﬁms, the thermal ceuln@ctsrdauaallsodwrusad to furtohelédudcal contacts

nent 6 X t.he therna
c SR S Hmgng o Rartice 5y it Rrob PR ol B Gt can be naturally
p@pl’i&d & thibhipGipobd) an Ih4tf AsE thd gidﬁﬁd%ﬁﬁ@ﬁ@ﬂ&e'c‘émponent is made to
prot ect ed by an insul ating protector |ayer. A gap,
vikive 1 eonsidgiablyt gealsk srpss-acctipnal %a fHagrnommek et thecgiqund contact is
I c
?gﬁ%aﬂg‘?m asn Crfral {)A’i@%&{é}gﬁc%ﬂfag%é Iﬁtt])ﬂl%d croesg rA'Qctlonal area of which
cis nomsiderably yreaten thea thatrof bebnvmmm@r@mdlmmfzﬁct uring
thernal bunps on the surface of the conponent whi ch
dyc: on
thg%)gsgggg tllie tgoQ{%hH 1%3({%%2)53 4 ]yv1 htgle Caé%gglérg;{negwgs described
td’mevt hie rm@bssvblaSO ahakehele@tical Ltlohtd@fsatrodb(ﬁh rafché!l meaife 30sfaces of the
in the fipished structure, cone i nto mechani ca
CIHBRBENWE§- 0 BEHRITRATY SPTtag SUEAcR andia theferrirfagporgsite to it.
and electrical contact will correspond very closely to

dadh adchereferableetfonakt ietBagitov@ltboaf structure conductor patterns for
manyf act uri ng-techni que properties. Cenerally, the

R5iIng legh LoNERANGHIE toathe leckinal Icgrdiicias atterms¢ Faermal contacts
therRle ¥hake Q rfﬁ&e Bfﬂi‘hTH: AU-AGE SoiRior! SCHRE the thermal contacts

accordi ng to t hermal transm ssion re ul renent
yontaditheymal energy from the component to the thermal conductors, which conduct

thermal energy in the lateral direction of the circuit-board structure away from the
vicinity of the component. These lateral thermal conductors can further be combined
with vertical thermal conductors, with the aid of which the thermal effect can be
conducted from the innermost layers to the outer surface of the electronic module or
other circuit-board structure. The thermal conductors extending to the surface can, in
turn, be connected to a suitable heat sink, in which case the cooling of the component

will be made even more efficient.
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account of the fact that the thermal conductors wll
not cause unreasonable interference with the

we@b@etis42¢nl operati on of the conponent. HowevePCT/FL2006000208

preferable to |ocate the thermal vias at the position
of the conponent, or imedi at®ly adjacent to it. In
sonme enbodi nents, the thermal contacts can al so be

% ihi G GO AR M kbnthQOpRAMBONEN, 29, 104 are
g@}%%g‘tgfa%@‘ﬁ%@%‘%&ﬁééhcém act of the cor%%glggnt can
bRervdtasdahdde e thethahafattiesofpihe posductdrrpatthan, theaspasitivity of the

s O BTt B e LSO P Sp BG Ui AR ffhe contact

%PeﬁiH% ArQuUBE fANLAR orbste MRS tel Widkis 6V @E &bn@REAE of the conductor
ground confacts, the conbined cross-sectional area_of

whiterh. Tlsis duersititeraiodinewds describethinggigatergietad! in the following, with
conventjonal ground contact. On the basis of the
éli‘fof\‘}gf’}hgufca*f“lgﬁv"'lléous that, with the aid of the methods
described above, it is possible to make electrical )
Fontrads shows thetehd of atchadursimt 1sheldngitsstoghe gopeluctor pattern and 2 via

conponent, i.e. . to th [ t f
CReRPBaAboye raslo posr et gngles B pE Rt s e B bbed. In the

t Qs 8ISl i Hib&e 3! Bid dlighRRRhCoBIhe UG U2 Bas andesdedrwell at the end of
patterns for conducti ng heat, corresponding to

( the .
ehe cenductr 4¢ olndbist ase phtheditgts secpréy #as third praples gp%:mbed above,

de on the surface of.. e cpn r ioned
{{ﬁ’étm?% t{qﬁteﬁjﬁa‘for%e%?néic ‘%usé}g%guﬁml e?’ma ’o%ggelﬁ)gy%r%er%n align
tREreEOROARELO tHe dohudihigraiin 3 dB(RE; 1168 sIn thisicete, thertanseter of the
t her mal energz@in the | ateral di r,ectio){; of thr? . £ th
lontagi ppavdeg (indtqogesRANdNghA T theokid FeOl A ITRPYIANGE 1 fgms of the
Cg%@?%%ﬂ%\e alk &t'agﬁ%ﬁhctt her mal conductors can
fUrther pe combined w t

vertical thermal conductors,

with the aid of which the thermal effect . .can.he locati £ th
Higaes téd 4 ehaw.ha UHhSRREEY 2SRRI ergTs, iR M’eﬂ“’f ocation of the
surface of LR Y tat@sH&kn in Figure 43. On the basis
SR Bosding B8 F R ERVE (TBE Bt i@ il in Figure 4 ,
eoftthe Sipings itowillte mricéatnt, hawevérnint each cadgel gnodretastrical eeptact will

a suitable heat sink, in ich case the coaql.in f .
CHRORBIRonARY 11as2 PR BYERCITE AL SiepPRaiecn ety utarty in
}@H&%&Hﬁ '(11)1{14 AniBt e dia isTiki shebitnLavtabalithabeaidngsa chemical

are aligned and made after the .
namidradearoeherhicalhmeboddlietre Wil shenchma mefalusgipaljqoppsdtign between

of the thod to,ali n [Qr S € I gslucednBus that such a

L0 eREEl iy B T T FOReof (g e S

1dia Bhufddidombaiogrieabesersitan tb htigmhelitleroks. tWih the aid of such a

conductors of the conductor pattern. Tcg]i S interesti NG 4 densel

emstodmone IrsmOEs SPRBISIPTIRIER RYER. GUHG ICORAIN ARFTOW ensely

f olclat%WcﬁgducY\é £ lelt b& Bl thafb ik 'aQHﬁlﬁslafe} circfi? bohidg eVéh h3connection

shohs he End  of " & conductor 4 1 be onging to the

c ol woheentipailtciicnit-boekdepreceases.
The effect of the diameter of the contact opening 4, 14, 29, 104 on the alignment
tolerance is shown in greater detail in Figures 47 - 49. Figure 47 shows a conductor 43,
next to the end of which a via has been made. The via is shown in three different
positions (A, B, and C), and with two different diameters (44, 45). Via 44 has a smaller
diameter than via 45. In each position A, B, and C, the centre points of both vias 44 and
45 are located at the same point relative to the conductor 43. It will be observed from

the example of the figure that each of the vias 45A, 45B, and 45C with the larger
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42, from above (or below), i.e. at right angles to the
surface of the circuit board. In the case shown in

wok@ans248, the alignment of the via 42 has suBCEEIewE/000208

well at the end of the conductor 41. In this case of
the first, second, and third exanpl es descri bed above,
this neans that the correspondi ng contact opening 4,

1diamé s 384 ald @ﬁ:cﬂ?f%@lncc%ltdcg ggﬂ t%% §51‘r3(ﬁ1tc o%f A Beb@tﬂe\/\?’la:% ﬁ/éthrlﬁe smaller

conductor pattern 3 'S case
diliamstear omfthe Mhﬂrohft@cton@pém:ng fdado Cf@frheap@mdtrib@l Yontact with
of t.he vi ) no i nportance in terns of  the

ctrotlieY 4P hls.op ek AT o Hieneomogh Qe 4414, 28, 104 wil

S&ﬁiMdeta'Blﬂ tekillce H@keRuUHiR! dr %H@i‘ﬁac? Bﬁé?ﬁ 4119, ?@ 100 b g alignment
| ocati on of the contact "openi ng has d refative to

t preor Higyes 4% shaves tbh @M@nmmtﬁolgmnee 43a 4(Dard)l.hﬂ thasom:lu@for 43, inside
howev

t [ r not i hat

cg}glgﬁa&g & tIJeI %(m'r of k{ﬁe Vd?\tégtw ift; st p og0 e?lﬁlété‘ﬁalt Fl‘éntaCt The

val%nﬁiénamlierhﬂi@ @eeBIst BE vihli4 k) @RG Mrﬁ‘ﬁtFlglﬁe Q5€6h &k basis of
rtlcularzgs/lnanenbodlrrent in ich the via iIs

fFBPEd 4y 45k dviv Rlgberahssrvedithat anrralagemestt oﬁﬂm@mnc@r of the via will

C
S0 NG L P Bl b8 B8 glment e
cefndie ctiorAtithe @net time i widd of itiguc@luddr 4340n e kdpt small. The
ng ous é&){e ch a via manuf acturi ng met hod i s not
ASFIET &Oaiaﬁbm@mgsé’ L 8r %0 W cAn Ppefor errmaplesatdenash 0.8-times,
rEtRembly HNRaRM-HREE éﬁ&&% AR PoLt O},@a)éfﬁ.%wir%@ 2 width of the
conduc . can

contain narrow and densely locate ors
rorigsRiading condudter of they eondoitoc patterin8atd 2521080 i n
connection with conventional circuit-board processes.

T(bﬁ‘ ﬂ%fga§i§ fof @e atbtﬁe gkﬁfﬁ&se it bbb ﬁQP&lé‘ﬁleﬂPq@ecﬂn agﬁ%e used in the

4, 29, 104 on the nirent tol erance i's's
gn@ratfmturg eofainhaniyn dfﬁfegfmt ekindy of @dheee-dhgusional 7cisduSir@ctures. The

C tor, 43 xt to he end of which a vjia has been
RO RS ised Bqrafirit i Shite "1 b b g pshiior chips arc

(paceBon &)"Iﬂof:)sachaﬁtﬁeﬁ/\ﬂ this ENRicH Ef;ﬁEE&tcoﬁta"i’rﬂﬁé %E@er?l &miconductor

45). Via 44 has a snaller dianmeter than via
ézgﬁﬁ Ao syhichrtha, seglicopductor dhins ewentommegiod rbseazh bibth to form a

oglélc k %1&}2’ ?Sot;ﬂl ¥ b&%@l& gg’r ?5 fg%xi 2(} 3% 80L|a.$ rfﬁ%%%twna? -multichip

emaiqbﬁt elnofuch he nfddgles ehd Bahiceaditidf cltipe cal 86 sébied 42ddly and the
S\Mtr1th§l%%ﬁgerdlaneter forman electrical
c°8ﬂ't38‘é ctrseh thedif Sepispndystor ships kan b asily madet dggording to the

%Bﬁbﬂe&%erﬁicaﬁic%rchﬁﬂ the other hand, only 44C is able
to forman electrical contact with conductor 43. Thus,

T R T S G oo AL GEen g L 29 o
s, S5 S SOy 0, Ol o o
orecesssh deassribed 4B8gvel hsi ldstead the invention covers various other processes too
and their end products, within the full scope of the Claims and taking equivalence
interpretation into account. The invention is also not restricted to only the structures and
methods described by the examples, but instead it will be obvious to one versed in the
art that various applications of our invention can be used to manufacture very many
different kinds of electronic modules and circuit boards, which may even differ greatly

from the examples presented. Thus the components and circuits of the figures are

presented only with the intention of illustrating the manufacturing process. Many



whi ch the centre point of the via 45 will ensure a

good el ectrical contact. The alignnent-tol erance area
wd3oefi3f2he via 44 is, in turn, shown in Fi gur ePdBF20%/000208

the basis of Figures 47 - 49, it will be observed that

an enl argenent of the dianeterpof the via wll

substantially reduce the sensitivity of the

MR 8k Ukdpn e 0 ' t ror of th .

PRAURES oG PRRETRE 010 pRen AP AR BB offerdiasbove, while

cegvelibelksspnos el iatind hfeordi theebevic dfled hec&@iigatd the invention. The

oggpuqﬁé 4, 14, %Q, 104 can he, for_exanple, at |east .

oETIHGS LCan Jelates 1k (eangpley é%lélie mappigering teshaigss yepicted in the

| eafdus dtagesObr &fthé BRMlal &@Fﬁétém% Ex%cggs gt the

correspondi ng conduct or uctor “pattern 3,

.25, 103, On the basis of the above exanples, it is
é@(}ﬁhofg\g al“ﬁ of thergethadntds alsp Passiblelie manegaciure chmponent packets for
MREAREAUE S GlculTBBYrqd! | i i
three-dinensigHaI gﬁr§E?§§§%%ﬁgkﬂg§gggwﬁgl%%?ﬁ%gn%%ﬁmnm’thh
bare gstctefllecaiatipli@eachrotlsnch a way that several
sem conductor chips are place on top of each other
S mefhgal! L NG s EYELAl
sem rélongutcc%1 lgrglsgl%)ieglg%(ﬂon&\%ﬂ# %ﬁ e%tliee%ﬁng%t%ﬁ%}d%?d&lescW%delﬂe can

adlep boanratiebbard, te slchowtsarfatoof Which @oinpBadntOERRl be attached, in the
totali%yh%Such aEPack t .can_be referred to as a

t eV At SRAYEHERAL Qish beaidu The meduds, ean compsing several layers
tHEilS 8t GPNAME LS thedd Fh%leﬁ%nb&n?is_@ Csteﬁ'gccfnﬁﬁ&l)y c@lﬁgoﬁéﬁ% located
contacts between the different sem conductor chrps can
biasidadicllgyerade according to the sel ected semni conduct or
chips. The exanples of the figures depict sone
possi bl e processes, with the aid of which our

i nvention can be exploited. However, our invention is
not restricted to only the processes descri bed above,
but instead the invention covers various other
processes too and their end products, within the ful
scope of the dains and taking equival ence
interpretation into account. The invention is al so not
restricted to only the structures and net hods

descri bed by the exanples, but instead it will be
obvious to one versed in the art that various
appl i cations of our invention can be used to

manuf acture very many different kinds of electronic
nodul es and circuit boards, which may even differ
greatly fromthe exanples presented. Thus the
conmponents and circuits of the figures are presented
only with the intention of illustrating the

manuf acturi ng process. Mnyalterations can be made to
the processes of the exanpl es described above, while
neverthel ess not deviating fromthe basic idea
according to the invention. The alterations can
relate, for exanple, to the manufacturing techni ques
depicted in the
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vari ous stages, or to the nutual sequence of the
process stages. Wth the aid of the nethod, it is also

w@omsilbi2e7 t 0 nmanuf act ure conponent packets f orPCT/FI12006/000208

attachnment to a circuit board. Such packets can al so

contain several conponents, wi4h are connected

electrically to each other. The nethod can al so be

uUgggint.0 manufacture entire electrical nodules. The

nodul e can also be a circuit board, to the outer

surface of which conponents can be attached, in the

shidethgd fgamanyfactydng aeitquirheardstrustire, the method TRaprising

nmodul e can conprise several |ayers while one or nore

of these: 4 8YRIusos ph&GRTU3) Se sem conduct or conponents

| ocat ed 1 nsi de thg IaySBi ainms: 1. Method for

manuf acturing a circuit-board structure, the nethod
conprakdngepniack areiResd 18 fameking yiastie the qondagtor pattern (103),
maki ng contact openings (104) for making vias in the
CONGRAGRY aP dMsubfifglddelal laydrakiMYofthe surface of the conductor pattern
i nsul ating-material |ayer (110) 'on the surface of the
condi@oindomcensuator 1ay8y (10dhdr a comhigtoripattedndgyar ({10 the surface
or n r-patt.ern. | (117) on the surface of
the%ﬁﬁgﬂgéﬁ%ﬁﬁgﬁg?égqg aﬁi@@r (110), - making

t hrough-holes in the insulating-material |ayer (110)

at thekingthacughdwles int the icsmidtmgtmapeai lags (( 1049t thadstations of the
introducin% eleﬁﬁﬁgcally conductive material to the

t hr GAQRSHErRLES @38 to formelectrical contacts

bet ween the conductor pattern (103) and the conductor

| ay éntr¢dLioB) decttianiguaindnetpatmetenall @yBe thb8h-hdles,Matdrag to form
ing.to Claim1, in which a conponent is | ocated

accord
in te[fétftqalf COmtecty Perweest thecqopdecton Rattqrh (WAPX: Andrihen gepductor layer
con ' g i@} the conductor pattern

g;mtf)g? BSRHURER é%itft%ngg)%? 9

(10 r the el ontacts of the conponent,

the conponent is attached relative to the conductor
phtYlehad eseprging to (aint dnigowish 4 eonenanewin decstes mribe siscuit-board

%u%cQ&QQBdnggk%%ﬁgﬂ@yateriaI | ayer ( 110) to be nmde

on the sur e conductor pattern (103), and -

an electrically conductive material is introduced to

the cedfactaapeninge areigede inrthe cerductas patierm (403 )effoe ther ¢lecitical contacts
con%§ﬁkcgsh%ﬁgﬂ t he conductor pattern (103) and the
component. ’

— the component is attached relative to the conductor pattern (103),

— the component is surrounded with the aid of an insulating-material layer (110) to be

made on the surface of the conductor pattern (103), and

— an electrically conductive material is introduced to the contact openings, in order to

form an electrical contact between the conductor pattern (103) and the component.

3. Method for manufacturing a circuit-board structure containing at least one component

(6; 16; 26), the method comprising
— making a conductor pattern (3; 13; 25),

— making contact openings (4: 14; 29) in the conductor pattern (3; 13; 25), for the

electrical contacts of the component (6: 16; 26),
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3. Method for manufacturing a circuit-board structure
containing at |east one conponent (6; 16; 26), the

waoredohasi2epnpri si ng - maki ng a conduct or patt er PC(/B120063500208

25), - mmking contact openings (4: 14; 29) in the

conductor pattern (3; 13; 25),2%or the electrica

contacts of the conponent (6: 16; 26),- attaching the

ca : . e X t

Pt ety (R okbopdie 1 36| KRB b IR 088{1‘9*&% sl (G 13: 25), and
conductive material to the cont act openi ngs (4, 14

29) , nfredugingeeleetycallyeeanduetivecmatesall tocibatcantst dyehiseeiid; 14; 29), in

(o ARAUEAe BEGENLabdue bimsep w8 adbir 28R Wik ) and e

- canhqohmnmeﬂuﬂgs)for maki ng vias are made in the

conductor pattern (3; 13; 25), - an

[ | n teri 8, 9; 18, 19), which
sﬁﬁgd%%g g?ﬁ@“%&h@%ﬂ&ﬁy"k%ﬁ he. ' 26). is made on the
surface of the conductor pattern (3; 13; 25), - a

condostaorofeaings farmakomglvias ave-rpaletit it doayedtol ﬁatt@ﬁﬂ@ B 25),
the surface of the insulating-material layer (8;

9 hol e 0 S nade n the
o ahsutane BRI eSS 52%s 8 gl GRORads ng Smponent (6 16;
| ocab), dmmadé ol [ seefate6rtth® BEHHuBES phidh (M\Bezbﬁen made,
and - an electrically conductive naterla

i ntroduced to, the throygh-holes, in order to create
eT et FPRICIOE olaySic £E ‘B’é‘#&g%p‘ﬁ‘?@ daYriuist s1adpaen dhe, sugface of the

13,lﬁﬁﬂmﬁ§qn&a%ﬂqgﬁgg§@pﬁglﬁMer or conductor-pattern

| ayer on the opposite surfacé of the
i nsul atin rial layer (8, 9; 18, 19). 5. Method
acc a}% fles Earatn aye mage  theninsulpting- metesiatlbiigroBe 18, 19) at the

| o df RHoBESt BB A PRI thﬁtéia”%?é“ BRSO

accordin to any of Clainms 3 - 5, in which a conductor
pat @g,qlp 1503 y|®nﬁmyednat@m isunfredweedfto dlre through-holes, in order to

' ”S%Jhe%{é ke %11'3 rc'oﬁ‘éac h&ﬁw’eén ?1% c% éli 81‘? z)lat(t%q%)e(”oj lgmgg) and the

int I NSu eria

c onpomimtor (A&} or aﬁrdiubﬂtbe-pﬁ@a‘m ofRAbLNitEe BIJoRRNQETCe of IR insulating-
recess éﬁg&ﬁ%g&g has been nade. 7. Method according to

anyn3¥ 1%]-?n whi ch the conponent (6; 16;
26) is attached relative to the conductor pattern (3;

13; Mﬂﬁlpdlzﬁ‘ﬁbrdh)g & Wlgigh 38 in MAiEQdarae cRE Cﬂoﬁg)oh&lta@iy 18) has been
n which the conponent (6, 1 26) is an

da 7,

attached 12tls surrounded with insulating material (8, 9; 18, 19).
6. Method according to any of Claims 3 — 5, in which a conductor pattern (25) is made
on the surface of an insulating-material sheet (21), a recess (28) is made in the

insulating-material sheet (21) for the component (26), and the component is attached to

the recess (28) that has been made.

7. Method according to any of Claims 2 — 6, in which the component (6; 16; 26) is
attached relative to the conductor pattern (3; 13; 25; 103) by gluing.

8. Method according to any of Claims 2 — 7, in which the component (6; 16; 26) is an

unpackaged microcircuit.
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unpackaged mcrocircuit.9. Method according to any of
Claims 2 - 8, in which, in addition to electrical

wa@onwhas2s] at | east one thermal contact i s nmadeCT/RIZbEe00208

circuit-board structure, the intention of which is to
make nore efficient the conduxti ng of thermal energy
away fromthe conponent (6; 16; 26). 10. Method
éclg[%{h%h rﬁgc&r?rﬁrgt@ 'atri?\é 9f Cladfm¥biod) if %15hh & At Srotot d&ckridad contacts,

e usin process as an el ectrical contact.
illeadvlond ﬂﬂrrﬁa:lmonducmg rmanleamtheaﬁrc@itd]oagl gructut the mtqmp@ |f which
t he conductor_patt s fini.s
iropaneca Harepanbe topdict osgSemt! okl alta? R fhs component
g(%rlgu%) boar d structure 12. Method according to any

arr52- in which the electrically conductrve
material is ntroduced t.0 theh%% act . openi.n
C t

36) Mot eeordieraciing: by Soeh S RS ratih aSIP% the same
meeggf Sgg%terasﬂ(% conk&t, I N Which the contact areas or
ont ac unps o the conponent |ie opposr te to the

contact openings (4; 14. 29). 14 M d acco
dhyMsthod) asperding to apy ofj (Hawﬁ h ]tQﬂé“(‘,“’ the CBB 3@%tem (3; 13;

CRTRBN &NhrtdcBid | toSth cuit-board
g? tac ela%gﬁ%]éa%eftﬁ%?lé;‘g%géﬁ}ehg&t o1 anypof d ainms e-m -
tBuctie. Wwhi ch t he conponent (6) is attached before t he
cont act openings (4; 14; 29) are nmade. 16. Method
Qe | | t Y clRaHbAN conduct

SNy g D SO Bt ondcv
(rrle(t’énal $s tﬁ&d@uced o tWEi)hmdt apeningsl(9d 4t 29)isaigm sllrfapmg gnethod.
in which electrically conductive material is
:‘}3: ﬁgegﬁ'l C{%Ctml%g}é%hgo dgngé §f;r@%llﬁg |2teoli§l ngwglcg%é %Gllth& area7s or contact
i iof Fhes@wfjoatnt ¢ierppoditrto Itlﬁycmnmcaopennrgs é4j 1 fza)e
circuit-board structure. 19. Method according to any

S, S kgt DB A BAAEL RSP 1629

?a%nﬁ@%efbﬁetﬁad@mp&&m ®tihacchator ding to any of
Claims 1 - in which the contact openings (4; 14;

d .
%M&Eﬁt%e@gﬁéﬁgj& %;1y Vﬁtrt:laﬁrgn ?%ng&%%chq.hg cérgiﬁ%ﬂeﬁt 6§§s attached
%Yér@ﬁl{b &o%tacﬂ-@pen?rﬁgs (4:08) 28)lare Mhﬁdhod according to any

d ai ns - 20, 1 n whi ch at | east one contact

ofﬁehgggﬁﬁﬁagngg ogg{al}tgdin in glhlc&l:}g ggncmf&g)p grgr@yﬁtfﬂflshed before

the insulating-material layer (10) is made.

17. Method according to Claim 1 or 16, in which electrically conductive material is

introduced to the through-hole using a surfacing method.

18. Method according to any of Claims 1 — 17, in which several conductor layers are

made in the circuit-board structure.

19. Method according to any of Claims 1 — 18, in which the contact openings (4; 14; 29;
104) are after the conductor pattern (3; 13; 25; 103) is made.

20. Method according to any of Claims 1 — 18, in which the contact openings (4; 14; 29;
104) are made in the conductor pattern (3; 13; 25; 103) simultaneously with the making
of the conductor pattern (3; 13; 25; 103).



10

15

20

made in such a way that the dianeter of the contact
opening is essentially as large as the width of the

w@osdusf2or, or the dianeter of the contact opePCTBI2065/000208

at least 1.2-tinmes, preferably at |east 1.5-tines
| arger than the width of the chductor. 22. Method
according to any of Clains 1 - 21, in which at |east

ODE. MEMbAgtcopBRS 'Clafhns £9220104hil | benine (4
out si de of Ct heﬁgg@n%b}&?fo?%ﬂ%se i r%gdgﬁ%/hl? Egé @%ﬁ%ﬁgf %?5& obening (4
padit 3% A 0¢Bis aigned Sith108)ndue®dr ofiehanhdactonpatieny (3;013a1$; 103) and
of ains, 1 - i n. which e circuit-board structure

oy P i v T ST of 5. sontest Gaendie e smpRiesderee as the
| @@dth df iBe CORRRARNbS thedGiaMRleh RShE RPAYEL &{enﬁ%{ fé‘%ﬂ%%@ 1.2-times,
for connecting themto forma functional totality. 24,
cpictinhly Bolepsd 1sT-tinnes larger thanithéwiidsh ofithe cosdurgora met hod
defined by any of Clainms 1 - 23. 25. Circuit-board

SDY. MIEHHE acoMUiRS 1 HIPRST cond ' ing (4:
conduct or ?_ Toat tle%m I ayer@l(g%?@lls;g%%%@%%?ﬂgnéOge S/?netlad opening (4
cbhi?8: 1@4) is dpcated peghouidside of thikiconduntors deflisedtHyethe conductor pattern

canducior t0 a second conductor-pattern |ayer (117) or
t@r’]gy’(c:éo%%gé?ént (6), and in which the dianeter of the

via is essentially as large as, or |arger than the
Wt Medipd tageordmgdtocanyr of CRimbHt AR, dc edicti thg ¢icuHmiard structure
he via is nmetal, which

Izlgellrl]%glé’l\cli%] isf%bélggtgc{jrﬁ(% 3{9?%, %{cﬁcﬁg)mprlses at least two components, as well

as conductor structures for connecting them to form a functional totality.

24. Circuit-board structure, which is made using a method defined by any of Claims 1 -
23,

25. Circuit-board structure, which comprises a conductor in a conductor-pattern layer
(35 13; 25; 103) and a via connected to the conductor, which connects the conductor to a
second conductor-pattern layer (117) or to a component (6), and in which the diameter

of the via is essentially as large as, or larger than the width of the conductor.

26. Method according to Claim 25, in which the material of the via is metal, which is

made using a surfacing method.



