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¥ _ ahren zur Herstellung einer Durchkontaktierung auf elner

Stand der Technik

Die Erfindung geht aus von einem Verfahren zur Herstellung
einer Durchkontaktierung auf einer Leiterplatte bzw. von ei-
ner Leiterplatte nach den nebengeordneten Anspriichen 1 und
9. Bei der Herstellung einer Durchkontaktierung auf einer
mehrlagigen Leiterpiatte'ist schon bekannt, zundchst die .
kupferkaschierte Leiterplatte an den vorgesehenen Stellen
fﬁr die Durchkontaktierung'zu durchbohren und mittels eines
galvahischen Prozesses die'Innenwandung der Bohrung durch
Kupfe:abscheidung zu metallisieren. Dabei wird das Kupfer
nicht nur auf die Wandung der Bohrung, sondern auf die ganze
Kupferfliche abgeschieden. Anschliefend werden die metalli-
sierten Bohrungen und die Stellen, die spdter die Leiterbah-
nen bilden, mittels eines-itéschutzlackes oder Resistfilmes
abgedeckt. Die.nicht abgedeckten Kupferflichen werden her-
ausgedtzt, so da® nach dem Abldsen des Atzschutzlackes die
gewinschten Leiterbahnen sowie die metallisierten Durchkon-
taktierungen bestehen bleibeﬁ, Bei der Metallisierung der
Wandung wird dabei zwangsldufig zusétzliéh Kupfer auf die
Kupferflichen der Leitérplatte abgeschieden. Dieses zusatz-
liche Kupfer muf spdater beim Atzen jedoch wieder abgeldst

werden, wodurch der Herstellproze fir die Leiterplatte ver-

- teuert wird. Bekannt ist weiter, auf einer nicht kaschierten



State of the art The invention is based upon a nethod for the
manuf act 3¥@96#5651 10 through-hole plating on a printed cPCAMEISBHEId or a

printed circuit board according to the claim 1. When
manuf acturi ng through-hole plating on.g nultilayer printed circuit
board, it is a known nethod to first drill the copper clad printed
circuit board in the specified positions for 15 through-hole plating
and then to plate the internal wall area of the bore hole with :
copper deposits by neans of a gal vanic process. During this

process, thketeppdatirs #dtSiphdrugkyesfakyen eine leitfdhige Paste
aufzudrucken, die gleichzeitig die Bohrungen ausfillt und

somit eine Durchkontaktierung bildet. Dieses Verfahren hat
jedoch den Nachteil, daf die Durchkontaktierung zur Aufnahme
5 eines Anschlufdrahtes eines elektrischen Bauelementes bei
dem Verfahren der Durchsteckmontage nicht mehr verwendet
werden kann, da die Bohrungen mit der Leitpaste verschlossen
sind. Es missen dann zusdtzliche Bohrungen vorgesehen wer-
den, durch die die AnschluRdrihte der Bauelemente gesteckt
10 werden.-Diese zusdtzlichen Bohrungen bendtigen jedoch einen
zusatzlichen Platz, der insbesondere bei einer Mehrlagenver-

drahtung auf der Leiterplatte nicht immer vorhanden ist.

Vorteile der Erfindung

15 ' '
Das erfindungsgemafe Verfahren bzw. die Leiterplatte mit den
kennzeichnenden Merkmalen der nebengeoréneten:Apspfﬁche 1
und 9 hat demgegeniiber den Vorteil, daf auf def'kupfé;ka- |
schierten Leiterplatte kein zusdtzliches Metall abgeschieden

20 wird, das anschliefend wieder wéggéétzt Wefden muEA'Des wei-
teren ergibt sich der Vorteil, daB die Duréhkontaktie:ungen'
fir die Durchsteckmontage der AnschluBdrihte der Bauelemente
benutzt werden kdnnen, so daf zusétzliéhé'Bohrungen_entfal-
len und damit Platz auf der Leiterplatte eingespart_wiid.

25 Weiterhin vereinfacht sich der Arbeitsablauf bei der Her-
stellung einer derartigen Leiterplatte} so daff dadurch auch

Kosten eingespart werden.

Durch die in den abhingigen Anspriichen aufgefiihrten Magfnah-
30 men sind vorteilhafte Weiterbildungen-und Verbeéséruﬁgen'dés
erfindungsgemifien Verfahrens bzw. der Leiterplatte gégebeh.
Besonders vorteilhaft ist, daR der Katalysator'ehﬁweder naéh
dem Bohren oder nach dem Strukturieren der Leiterplatte.auf-.
gebracht wird. Dadurch kann bei der anschlieﬁendéh'elektro-
35 chemischen Metallisierung das Metall direkt auf den Kataly-



on the wal WQ96/85681 bore hol e, but also on the entire copper PCI/DE9IS01497
surface. The plated bore holes and the areas which will |ater 20 form
t he conductive tracks, are subsequently.cpvered with an etch
protection |ayer or resisting film The copper surfaces ~that are
not covered are etched away and as a result, the desired conductive
tracks and pl ated through connections remain after the renoval of
the etch protection lacquer. It is 25 therefore inevitable that
addi ti onal copaRar anfgepssrhedvernfiarhe obpppéaB sdvgsfte £18PUENkBI YRR
circuit boar dygtdNedrhe plating process of the wall areas. This
addi ti onal anount of copper, however, nust be renoved | ater during
etching, thus maki ng the nmanufacturing process of the printed
circuit boar dgesondd}s WBEkCeiEHPRNGIstS. dalkl dié SeleKttdohemiBERe MétEHDMIi- O

gg?l)yé a sierucrl%n%%CEiUIvaew r? itge a%gggggghgfw{xhcﬁ Sd%rse%g}péégéif&emt hod
Bohrungsteil noch durchgédngig bleibt, so daf er noch die An-

schlufRdrihte der Bauelemente aufnehmen kann.

) Ein weiterer Vorteil besteht auch darin, daff fir die elek-

10 trochemische Metallisierung Nickel oder Nickelverbindungen
verwendet werden. Nickelschichten sind gegen Korrosion be-
standig, so daf’ die Oberfldche der Leiterplatte hicht durch

eine zusidtzliche Passivierungsschicht geschiitzt werden muB.

15 Glinstig ist weiterhin, daf® nicht nur die Létaugeh um die
Bohrungen, sondern auch Teile der Leiterbahnen mit der Me-
tallisierung abgedeckt werden. Dadurch sind auch diese Teile

gegen Korrosionseinflisse weitgehend geséhﬁtzt.

20 Um den LOtvorgang oder das Bonden der Leiterplatté-zu ver-
| bessern, kénnen die Leiterbahnen vorzugsweise mit Palladium
bzw. Anschluflands mit einer Goldschicht Uberzogen sein. Da-
durch kénnen vorteilhaft auch dliinne Bonddrdhte durch die iib-
lichen Bondverfahren, beispielsweise Nailhead bzw. Thermo-
25 kompression verwendet werden. Diese Bonddrihte kénnen dann
direkt auf entsprechende Lands einer integierten Schaltung,
: die als Chip aufgebracht ist, gebondet werden.

Zeichnung

30
Zwei Ausfihrungsbeispiele der Erfindung sind in der Zeich-
nung dargestellt und in der nachfolgenden Beschreibung ndher
erlautert. Es zeigen die Figuren 1a bis ig Schnittbilder ei-
nes ersten Ausfﬁhrungsbeispiels, die Figuren 2a bis 2c¢c zei-

35 gen Schnittbilder eines zweiten Ausfihrungsbeispiels, und



printed circuit board that is not copper clad. The said ~ conductive
paste al WOPG/NLS6§Lt he bore holes and forms a through PCRPESOIAY N
Nevert hel ess) this method has the di sadvant age, 35 that the through
connection can no |onger be used for_the. reception of a connection
wire of an electric conponent when using the insertion nounting

nmet hod, since the bore holes are bl ocked by the conductive paste.
Hence additional bore hol es nust be provided to receive the

connection wires of the:
Figur 3 zeigt eine Lelterplatte mit Bauelementen im Aus-

schnitt.
Beschreibung der Ausfihrungsbeispiele

Die Figurén la bis 1g zeigen im Querschnitt einzelne Stadien

bei der Herstellung der erfindungsgemifien Leiterplatte eines

ersten Ausfihrungsbeispiels. Die Figuren sind nur schema-

tisch dérgestellt und zeigen insbesondere beztglich der

i0 Schichtdicken oder der Bohrungen keine maRstabsgetreue Wie-
dergabe. Figur la zeigt einen Ausschnitt aus einer Leiter-
platte 1, in dle eine senkrechte Bohrung 3 eingebracht
wurde. Die Leitérplatte ist auf ihrer Ober- und Unterseite
mit einer Schicht Kupfer 2 kaschiert. In der kupferkaschier-

15 ten'Leiterplétte 1 Werden die.Bohrungen 3 an vorgegebenen
Stellen mit einem bestlmmten Durchmesser eingebracht. Nach
dem Elnbrlngen der Bohrungen 3 wird gemaf der Figur 1b die
Wandung der Bohrung 3 mit einem Haftvermittler versehen. Als
Haftvermittler ist eine chemisch oder galvanisch

20 aufgebrachte dinne Kupferschicht von ca. 3 bis 10 o
Mlkrometern Starke vorgesehen In alternatlver Ausgestaltung
der Erflndung wird die Wandung der Bohrung 3 mit einem
Katalysator 4 belegt, der die spitere Metallisierung der.
Leiterplatte und der Bohrungen bewirkt. Durch einen

25 Temperprozefl wird der Katalysator stabilisiert. Als
Katalysator wird vorzugsweise Palladium verwendet. Geméﬁ der
Figur lc wird mit einem geeigneten Maskierungsschritt,
beispielsweise durch Aufdrucken oder lithographisches
Maskieren, eine Atzschutzschicht 5 so aufgebracht, daf um

30 die Bohrung herum noch eine Teilfléche, vorzugsweise
ringférmig, abgedeckt ist. Die Atzséhutzschicht bzw. der
Atzschutzlack 5 deckt auf der Lei;erplatte 1 gleichzeitig
die Bohrungen 3 und auch alle die Stellen ab, die spater die
Leiterbahnen 2b bilden sollen. Nach dem Aufbringen des

35 Atzschutzlackes 5 werden die freien Kupferflachen gemdf® der
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WO 96/18681ponent s. The sai d additional bore hol es, h®CERESSOIK i r e

room whi ch is not always avail able on printed circuit

particularly in mul tilayerg _circuit arrangenent s.

Figur 1d freigedtzt und anschliefRend der Atzschutzlack 5
entfernt. Dadurch bleiben die gebildeten Ldétaugen 2a, der

' Katalysator 4 in der Bohrung 3 sowie die Leiterbahnen 2b

bestehen. Mittels einer weiteren Maske 6 werden enﬁsprechénd
der Figur le die Stellen der Leiterplatte 1 abgedeckt} die
durch die nachfolgende Metallisierung nicht benetzt wérden
sollen. Insbesondere werden die Létéugén'za sowie die zu
benetzenden Leiterbahnen 2b freigelassen. Es kdnnen jedoch
auch Leiterbahnen, beispielsweise auf der Unterseite gemiaf
der Figur 1le vollsténdig'abéedeckt werden, so daf sie nicht

metallisiert werden kdénnen.

GemaR der Figur 1f erfolgt'nun'die elektrochemische Metalli-
sierung der freien Stellen, wobei insbesondére bei den Boh-
rungen 3 sich das Metall um die Ldtaugen 2a, itber den Kata-
lysator 4 durchgehend verbindet. Die metallisierte Bohrung 8
ist hilsenfdérmig, so da noch Anschlufbeinchen eines 2u mon-
tierenden Bauelementés in die Offnung gesteckt werden kén-
nen. Fiir die Metallisierung 7 werden vorteilhaft Nickel oder
Nickelverbindungen'verwendet} so daR die metallisierteh'
Oberflichen vorteilhaft korrosionsgeschiitzt sind. Gemaf der
Figur 1g kann nun ein weiterer Maskierungsschritt vorgenom-
men werden, bei dem die nicht metallisierte Leiterbahn oder
Teile der Leiterbahn 2b an der Position 9 beispielsweise mit
einer Schutzschicht aus Palladium oder Gold tberzogen wer-
den. Auf diese Flichen kann dann insbesondere ein diinner
Bonddraht nach den bekannten Bondverfahren gebondet werden,
wobei das zweite Ende des Bonddrahtes mit einem entsprechen-
den Land auf den Chip 23 der iﬁtegrierten Schaltung'gebondet

wird.

Aus Ubersichtsgriinden wurden Arbeitsschritte wie Entfetten
der Leiterplattenoberfliche, Reaktivieren des Katalysators,
Passivieren oder Aufbringen eines Létstoplacks bzw. Be-

stiickungsdrucks weggelassen.



10 Advantaaes of the invention In contrast to the above; the
met hod adw@96lisest t o t he i nvention, or the  pri rRCGDESIONT; t
boar d with t he characteristic features of the claim 1,

has the 15 advantage that no addigional nmetal is deposited on the
copper clad printed circuit board, which has to be etched away
agai n. A further advantage is, that the through connections can be
utilised for insertion nmounting of the conponent wi res, hence

meki ng additi onal bore hol es. obsol ete and conserving space on - 20 the
printed circuit .board. Furthernore, the manufacturing - process

of such a pbhgtfﬁbﬁiéﬂ”#atbﬁgaﬁg ié&éﬂnﬂﬁbh&h?glef%g(ﬂ}beltsschriQMQrs the

cost s.
des erflndungsgemasen Herstellungsverfahrens als zweites

Ausfﬁhfﬁngsbeispiel. In Figur 2a wird wie bei Figur la von

5 einer doppelseltlg kaschlerten Lelterplatte 1 ausgegangen,
in die eine oder mehrere Bohrungen 3 elngebracht wurde. Ge-
mif der Flgur 2b w1rd nun ahnllch wie in Figur 1c die Boh-
rung 3 mit dem Atzschutzlack 5 abgedeckt Nach dem Freidtzen
bleiben dann entsprechend der Flgur 2c .die Lotaugen. 2a an

10 den Bohrungen 3 sowie die Lelterbahnen 2b stehen. Im nach-
sten Verfahrensschritt wird nun an die Innenwandung der Boh;
rung 3 der Katalysator 4 aufgebracht. Die weiteren Verfah-
rensséhfitte erfolgen dann wie beim ersten Ausfihrungsbei-
spiel entsprechend.den_Figuren le, 1f und 1g.
Das zweite Ausfﬁhrungsbeispiel unterscheidet sich also im
wesentlichen dadurch daf® der Katalysator 4 erst nach dem -
Aufbringen derxr Lotaugen und der Leiterbahnen in die Bohrun-
gen 3 eingebracht wird. Dadurch ergibt sich der Vorteil, das

20 eine Reakt1v1erung des Katalysators 4 n1cht erforderlich
ist, da ohne grofe Zeltverzogerung die nachfolgenden Verfah-
rensschrltte angewandt werden kénnen und somlt der Katalysa-

tor 4 wirksam bleibt.

25 Figur 3 zéigt einen Ausschnitt aus der erfindungsgemifen
Leiterplatte i, bei.der ein Bauelement 20 mit seinen beiden
Ahschiuﬁdréhten 21 in die metallisierte Bohrung 8 gesteckt
ist. Die Anséhluﬁdféhte 21 werden in einem Ldtvorgang mit
Lot 22 derart bénetzt; daR sie sich mit der Metallisierung 7

30 verbinden. Des weiteren ist auf der Leiterplatte 1 ein Chip
23 mit einer integrierten Schaltung auf einem Teil einer
Leitérbéhn 2b, einem Land, aufgebracht. Zwischen einem An-
schlupunkt des Chips 23 ist ein Bonddraht 24 zu einer wei-
teren Leiterbahn 2b gefihrt, die zuvor mit einer metalli-

35 schen Schutzschicht 19, beispielsweise einer Goldschicht,



By means oWO%dSéMasures stated in the dependent clains, PCI/DESS/01497

advant ageous further developnents and inprovenents of the
met hod accordiing to the invention or thegprinted circuit board are

possi ble. O particular advantage is that the catalyst is appl i ed
either after drilling or after the structuring of the printed
circuit board. This makes it possible that the netal 30 in the
subsequent el ectrochem cal plating grocess is applied directly
onto the c&bgryegen Wundsyt DertBen %anﬁfmlt bekanﬂ%?&cfﬁ€5%|ng t he

catal yst. gungsverfdhreh Qﬁfpéiééé%”Gﬂldﬁ@%ﬁ&h&ggebéﬁdéttﬂurdaheCtrOChenlCaI

Die einzelnen Verfahrensschritte zur Herstellung einer Kon-

5 taktierung sind per se bekannt und missen daher nicht ndher

erldutert werden.



35 -platingis applied at such a reduced wall thickness, that the

remai ni novoboe/es68pl e is still |arge enough to accept the PCT/DESOTnent
connection wres. A further advantage is, that nickel or nicke
conmpounds are - g -
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Anspriche

1. Verfahren zur Herstellung einer Durchkontaktierung auf
einer Leiterplatte, wobei die Leiterplatte mit wenigstens
zwei Schichten aus Kupfer kaschiert ist und an vorgegebenen
Stellen Bohrungen fir die Durchkontaktierung aufgebracht
sind und wobei die Wandung der Bohrungen durch einen elek-
trochemischen Abscheidungsprozeff metallisiert wird, dadurch

gekennzeichnet,

a) daf auf die Wandung der Bohrungen (3) ein Haftvermittler

oder ein Katalysator (4) aufgebracht wird,

b) daR auf dem Kupfer (2) ringférmig um die Bohrungen (3)
ein Atzschutzlack (5) aufgebracht wird, wobei der Atz-
schutzlack (5) auch die Bohrungen (3) und die vorgesehe-

nen Leiterbahnen (2b) abdecken kann,

c¢) daR die nicht abgedeckten Kupferfldchen freigedtzt werden
und anschlieRend der Atzschutzlack (5) wenigstens von
den ringférmigen Kupferfldchen (Ldétaugen) und den Boh-

rungen (3) abgeldst wird und

d) daR durch elektrochemische Metallisierung (7)'die Loétau-
gen (2a) mit den Wandungen der Bohrungen (3) iber den
Katalysator (4) elektrisch leitend verbunden werden.



- 3- ‘Wowsasestor the el ectrochenical plating process. N BE@PEB?’%"%Q 5
Is corr .hence it is not necessary to protect the

surface : ' circuit board by gn. addi ti onal passivating
coating. l, ﬂ Hwadvant age is, that not only the solder eyelets 10
around the covered by the plating, but also

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB

der Katalysator (4) erst nach dem Frei&itzen der LStaugen

(2a) auf die Wandung der Bohrungen (3) aufgebracht wird.

5 3. Verfahren nach Anspruch i, dadurch gekennzeichnet, daf
der Haftvermittler (4) eine chemisch, galvanisch

aufgebrachte Kupferschicht < 10 pm ist.

4. Verfahren nach einem der Anspriiche 1 bis 3, dadurch

10 gekennzeichnet, daf die elektrochemische Metallisierung (7)
dinnschichtig und hilsenférmig auf die Wandung der Bohrungen
(3) aufgebracht wird.
5. Verfahren nach einem der vorhergehenden Anspriiche, da-

15 durch gekennzeichnet, daR die elektrochemische Metallisie-
rung (7) vorzugsweise Nickel oder Nickelverbindungen auf-

weist.

6. Verfahren nach einem der vorhérgehendén Anspriche, da-
20 durch gekennzeichnet, daR vorgegebene Teile der Leiterbahnen
(2b) mit der elektrochemischen Metallisierung (7) abgedeckt

werden.

7. Verfahren nach einem der Anspriuche 1 bis 5, dadurch ge-
25 kennzeichnet, daR vorgegebene Teile (2b) mit einer
Schutzschicht (19) aus Palladium oder Gold abgedeckt werden.

_8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB
auf der Schutzschicht (19) Bonddrahte (24) als elektrische

30 Zuleitungen zu einem Halbleiterchip (23) aufgebracht werden.

9. Mehrlagige Leiterplatte (Multilayer), hergestellt nach
dem Verfahren nach einem der vorhergehenden Anspriiche, da-
durch gekennzeichnet, daR auf der Leiterplatte (1) ein Bau-

35 element (20) angeordnet ist, bei dem wenigstens ein An-



parts of the tracks. Thus al so those parts are largely prot ect ed

agai nst ommglssn i nfl uences. To i nprove the sol deri BS0970r t he
bondi ng—ef—the—printed—1I5 . circuit board, the tracks may preferably be
covered M mor the connggtion lands with a layer of gold.

Thi s |% nﬁm e, that also thin bonding wires can be used

W th the msed ondlng met hods such as "nail head" or "t her no
conpression”. Such bonding wires can then be bonded 20 directly onto the
respective Iands of an integrated circuit, - ~whichis installed in form

of a chip. schlulRdraht (21) durch die metallisierte Bohrung (8) gefithrt
und mit der Metallisierung (7) verldtet ist.

10. Mehrlagige Leiterplatte nach Anspruch 9, dadurch gekenn-
5 zeichnet, daf auf der Leiterplatte wenigstens ein. Bauelement

als Chip (23) angeordnet ist, der Uber wenigstens einen

Bonddraht (24) mit der metallisierten Schutzschicht (19)

verbunden ist.



Dr awi ng ZSWOM"I"WBl exenpl ary configurations of the invention RGTUDESS/01497

i1 lustrated in the drawing and are explained in greater detail in the
foll owi ng description. The Figures la to 1g show sections of exenpl ary
configuration one, the Figures 2a to 2c shppg30 sections of exenplary
configuration two, and Figure 3 shows a partial view of a printed
circuit board with conponents.
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Descri pti oWOI6/156fd exenpl ary configurations 35

show i n cross-sectional view different
manuf acture of the printed circuit

exenpl ary configuration
representation only and

The Fi gur 39?59?8"%

progressive steps in the
board according to the invention of

one. The Figupgq4are a diagrammtic
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hol es, not to scal e.
circuit board 1, which contains a verti cal

WaPe1565hrticul arly with respect to plating thi ckneBSHREROUY ¢ 5

circuit board is clad with a | ayer of copggr42

holes 3 are drilled into the copper

specified locations with a 10 certain dianeter.

drill ed,
shown in

the wall

Figure la illustrates a section froma
bore hol e

printed
3. The printed

top and bottom The bore

clad printed circuit board 1 in

After the holes 3 are

area of hole 3 is coated with an adhesi on pronoter as
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Fi gure | b.We96/136hesi on pronoter is a chemically or gal vﬁﬁ?’@&??’?/“""
applied thin copper |ayer of approximately 3 to 10 mcronmeters in
thickness. In an alternative configuration 15 of the invention, the wall
area of the bore hole 3 is coated W 4lf & catal yst 4, which causes the
subsequent netal lisation of the printed circuit board and the bore

hol e. The cat al yst is stabilised by neans of a tenpering process. The
cat al yst used is preferably palladium According to Figure 1c, an etch
20 protection coating 5 is applied with a suitable masking

process, for exanple through printing or |ithographic masking, so t hat
a partial area around the bore hole, preferably a ri ng-shaped area, is
covered. The etch protection coating or the etch protection lacquer 5
on printed circuit board 1 25 covers spaul tan sly the bore holes 3 as
wel | as all the F‘g,eﬁj

21 /20 21 24
22 ; | 2 / 2b

S
-—h
S



protection

Iacqmggsﬁag een applled the remaining free copper surfaces are
etched ldced' Fi gure 1d, and the etch protection | acquer
5 “renoved. 30 Consequently,  the thus fornmed sol der
eyel et yst 4 in bore holig mmnmlmgs%m tracks 2b
remain. By nmeans of a further mask 6, t I se¢ctions of the
printed circuit board 1, which are not e subsequent
pl ating process, are covered as shown in Figure |le. In 35 particular, the
sol der eyelets 2a and the tracks 2b, which are to be coated are kept
free. Nevert hpbesss : waEaptére ofonthheudintbioir

Fi gure Ie can be70£vered Iﬂ Yr&© that they are not plated

State of the art

The invention is based upon a method for the manufacture of
10 through-hole plating on a printed circuit board or a printed
circuit board according to the claims 1 and 9. When
manufacturing through-hole plating on a multilayer printed
circuit board, it is a known method to first drill the copper
clad printed circuit board in the specified positions for
15 through-hole plating and then to plate the internal wall area
of the bore hole with copper deposits by means of a galvanic
process. During this process, the copper is not only deposited
on the wall of the bore hole, but also on the entire copper
surface. The plated bore.holes and the areas which will later
20 form the conductive tracks, are subsequently covered with an
etch protection layer or resisting film. The copper surfaces
that are not covered are etched away and as a result, the
desired conductive tracks and plated through connectione
remain after the removal of the etch protection lacquer. It is
25 therefore inevitable that edditional copper is deposited on
the copper surfaces of the printed circuit board during the
plating process of the wall areas. This additional amount of
copper, however, must be removed later dnriﬁg etching, thus
making the. manufacturing process of the printed circuit board
30 more expensive. It 1is, furthermore, known to apply a
conductive paste by means of the screen-printing method onto a
printed circuit board that is 'not copper clad. The said
conductive paste also fills the bore holes and forms a through
connection. Nevertheless, this method has the disadvantage,
35 that the through connection can no longer be used for the
reception of a connection wire of an electric component wheh
using the insertion mounting method, since the bore holes are
blocked by the conductive paste. Hence additional bore holes

must be provided to receive the connection wires of the



illustrated in Figure 1f, the el ectrochenical plating of
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Components. The said additional bore holes, however, require
additional room which is not always available on printed

circuit boards, particularly in multilayer circuit
arrangements.
Advan of the inventi

In contrast to the above, the method according to the
invention, or. the printed circuit board with the
characteristic features of the claims 1 and 9, has the
advantage that no additional metal is deposited on the copper
clad printed circuit board, which has to be etched away again.
A further advantage is, that the through connections can be
utilised for insertion mounting of the component wires, hence
making additional bore holes obsolete and conserving space on
the printed circuit Dboard. Furthermore, the manufacturing
process of such a printed circuit board is simplified, which

lowers the costs.

By means of the measures stated in the dependent claims,
advantageous further developments and improvements of the
method according to the invention or the printed circuit board
are possible. Of particular advantage is that the catalyst is
applied either after drilling or after the structuring of the
printed circuit board. This makes it possible that the metal
in the subsequent electrochemical plating process is applied
directly onto the catalyst without the necessity of
reactivating the catalyst. '

It is of particular advantage, that the electrochemical
plating is applied at such a reduced wall thickness, that the
remaining bore hole is still large enough to accept the

component connection wires.

A further advantage is, that nickel or nickel compounds are



5, thé free areas takes place now. During this process, the netal

connects up fulty through the bore holes and around the sol der eyel ets
2a via the catalyst 4. The plated bore hole 8 is sl eeve- shaped so that
connection wires of conponents to be nounted can still be inserted into
t'he opening. N ckel or 10 nickel conmpounds-are preferably used for plating
7 to ensure that the plated surfaces are preferably protected agai nst
corrosion. As depicted in Figure 1g, a further nasking step can now be
undertaken, in which the non-plated track or parts of track 2b in

position 9 Ca&‘s@& EQVeERE, of 86t 3R 841 Wol Bt énd Spr@Esl£C N Mk e10aliatd nof

pal I adi um or gol d Onto these areas. can th%p be boqged a thin b%gdlng

wire, in 5 is corrosion resistant an hence necessary
protect the surface of the printed circuit board by an

additional passivating coating.

A further advantage is, that not only the solder eyelets
10 around the bore holes are covered by the plating, but also
parts of the tracks. Thus also those parts are largely

protected against corrosive influences.

To improve the soldering process or the bonding of the printed.
15 circuit board, the tracks may preferably be covered with
palladium or the connection lands with a layer of gold. This
has the advantage, that also thin bonding wires can be used
with the commonly used bonding methods such as *“nail head” or
“thermo compression”. Such bonding wires can then be bonded
20 directly onto the respective lands of an integrated circuit,

which is installed in form of a chip.’

Drawin
25
Two exemplary configurations of the invention are illustrated
in the drawing and are explained in greater detail in the
following description. The Figures 1la to 1g'show sections of
exemplary configuration one, the Figures 2a to 2c show
30 sections of exemplary configuration two, and Figure 3 shows a

partial view of a printed circuit board with components.

Description of t X lar nfiguration

35
The Figures la to lg show in cross-sectional view different
progressive steps in the manufacture of the printed éircuit
board according to the invention of exemplary configuration
one. The Figures are a diagrammatic representation only and



sparticular in accordance with known bonding nethods. In this bondi ng
process, the second end of the bonding wire is bonded 20 to a
corresponding land on chip 23 of the integrated circuit. To preserve
clarity, certain operating stages such as degreasing of the printed
circuit board surface, reactivating ofa the. catal yst, passivating or
application of a solder resist 25 coating or a printed conponent | ayout
for assenbly have been | eft out. The Figures 2a to 2c illustrate
nodi fi ed processing stages of t he manuf acturing nmethod according to the

invention in are, particularly with respect to plating thicknesses or bore

5 holes, not to scale. Figure la illustrates a section from a

printed circuit board 1, which contains a vertical bore hole

3. The printed circuit board is clad with a layer of copper 2

top and bottom. The bore holes 3 are drilled into the copper

clad printed circuit board 1 in specified locations with a

10 certain diameter. After the holes 3 are drilled, the wall area

of hole 3 is coated with an adhesion promoter as shown in

Figure 1b. The adhesion promoter 1is a chemically or

galvanically applied thin copper layer of approximately 3 to

10 micrometers in thickness. In an alternative configuration

15 of the invention, the wall area of the bore hole 3 is coated

with a catalyst 4, which causes the subsequent metallisation

of the printed circuit board and the bore hole. The catalyst

is stabilised by means of a tempering process. The catalyst

used is preferably palladium. According to Figure lc, an etch

20 protection coating 5 is applied with a suitable masking

process, for example through printing or lithégraphic masking,

so that a partial area around the bore hole, preferably a

ring-shaped area, is covered. The etch protection coating or

the etch protection lacquer 5 on printed circuit board 1

25 covers simultaneously the bore holes 3 as well as all the

areas which are later to form the tracks 2b. After the etch

protection lacquer 5 has been applied, the remaining free

copper surfaces are etched away as shown in Figure 1d, and the

etch protection lacquer 5 is subsequently removed.

30 Consequently, the thus formed solder eyelets 2a, the catalyst

4 in bore hole 3 as well as the tracks 2b remain. By means of

a further mask 6, those particular sections of the printed

circuit board 1, which are not to be wetted by the subsequent

plating process, are covered as shown in Figure le. 1In

35 particular, the solder eyelets 2a and the tracks 2b, which are

to be coated, are kept free. Nevertheless, tracks for example

on the bottom, as shown in Figure le, can be covered fully so
that they are not plated.



30 eéexenplary configuration two. Sane as Figure la, Figure 2a is based

upon a doubl e ;ided printed circuit board 1 into which one or nore bore
holes 3 are drilled. As shown in Figure 2b, and simlar to Figure 1c,
tPF bore hole 3 is covered by the etch protection | acquer 5—F—qure 2c
il lustrates that after 35 the etching praécess th EEqsyH:A&t&EE&c at the
bore holes 3 and the track 2b remain. In the f Fﬁh@ﬁi eSS|rg step

t he catalyst 4 is applied to the inner wall argpa of .nrc fote—3"
The remai ni ng processing steps take place in the sanme way as

As illustrated in Figure 1f, the electrochemical plating of
5 the free areas takes place now. During this process, the metal
connects up fully through the bore holes and around the solder
eyelets 2a via the catalyst 4. The plated bore hole 8 is
sleeve-shaped so that connection wires of components to be
mounted can still be inserted into the opening. Nickel or
10 nickel compounds are preferably used for plating 7 to ensure
that the plated surfaces are preferably protected against
corrosion. As depicted in Figure 1lg, a further masking step
can now be undertaken, in which the non-plated track or parts
of track 2b in position 9 can be covered, for example, with a

15 protective coating of palladium or gold.

Onto these areas can then be bonded a thin bonding wire, in

particular in accordance with known bonding methods. In this

bonding process, the second end of the bonding wire is bonded
20 to a corresponding land on chip 23 of the integrated circuit.

To preserve clarity, certain operating stages such as
degreasing of the printed circuit board surface, reactivating
of the catalyst, passivating or application of a solder resist

25 coating or a printed component layout for assembly have been
left out.

The Figures 2a to 2c¢ illustrate modified processing stages of
the manufacturing method according to the invention in
30 exemplary configuration two. Same as Figure la, Figure 2a is
based upon a double sided printed circuit board 1 into which
one or more bore holes 3 are drilled. As shown in Figure 2b,
and similar to Figure 1lc, the bore hole 3 is covered by the
etch protection lacquer 5. Figure 2c illustrates that after
35 the etching process the solder eyelets 2a at the bore holes 3
and the tracks 2c remain. In the following processing step the
catalyst 4 is applied to the inner wall area of bore hole 3.
The remaining processing steps take place in the same way as

_—
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_in exenplary configuration one as shown in Fi-gures le, 1f and 5

The exenplary configuration two differs therefore mainly in

10
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30

in exemplary configuration one as shown in Figures le, 1f and

lg.

The exemplary configuration two differs therefore mainly in
that, that the catalyst 4 is only applied to the bore holes 3
after the fabrication of solder eyelets and tracks. This
results in the advantage that the catalyst 4 does not have to
be reactivated, since the remaining processing steps can be
applied without great time delay and the catalyst 4 is

therefore still active.

Figure 3 illustrates a partial view of the printed circuit
board 1 according to the invention in which a component 20 is
inserted with both its connection wires 21 into the plated
bore hole 8. The connection wires 21 are wetted with solder 22
in a soldering process in such a way, that they form a
connection with plating 7. A chip 23 with an integrated
circuit is, furthermore, mounted oh part of a track 2b (i.e. a
land) on printed circuit board 1. A bonding wire 24 is applied
from a connection point of chip 23 to a further track 2b,
which has been covered prior to that with a protective coating
19, for example a gold coating. The bonding wire 24 can be
bonded to this gold coating by means of known production

processes.

The individual processing stages to carry out bonding are
known per se and do not require further explanation.



‘t.hat, that the catalyst 4 is only applied to the bore holes 3 after the
abrication of solder eHeI ets and tracks. This 10 results in the advantage

f .
that the 1@5&'&'"3("&' lu t have to be reactivated, since the
- remaj ni ng | M

can be applied without great me—del ay and

tthe catal yst S therefore still actiwe. 1 HAY BEEN Rates a
partial view of the printed circuit board 1 ; uthe I qventi on
in which a conponent 20 is i nserted with bot et res 21
into the pl at@R,IMS bore hole 8. The connection ES 21 are wetted with

sol der 22 in a soldering process In such a way, that they forma 20
Connectlor% \Mth plﬁééﬁlgd 7for t(ileI Qna%%fa.cggrgno.f n{:]:?zgcl)’u% e—gxole plating on a
printed circuit board, in which the printed ciréuit board is
clad with at least two layers of copper, containing bore holes
in certain positions for the through-hole plating and in which
the wall area of the bore holes 1is plated by an

10 electrochemical depositing process, thereby characterised,

a) that an adhesion promoter or catalyst (4) is applied to
the wall area of the bore holes (3),

15 b) that an etch protection lacquer (5) is applied to the
copper (2) in a ring shape around the bore holes (3) and that
the etch protection lacquer (5) may also cover the bore holes
(3) and the printed tracks (2b),

20 c) that the copper surfaces, that are not covered, are
etched away and that the etch protection lacquer (5) is
subsequently removed at. least from the ring-shaped copper
surfaces (solder eyelets) and the bore holes (3) and

25 d) that the solder eyelets (2a) are connected electrically
conductive through electrochemical plating (7) with the wall
area of the bore holes (3) via the catalyst (4).

2. Method according to claim 1, thereby characterised, that
30. the catalyst (4) is only applied to the wall area of the bore
holes (3) after the solder eyelets (2a) are etched free.

3. Method according to claim 1, thereby characterised, that
the adhesion promoter (4) is a chemical, galvanically applied
35 layer of copper of < 10 um.
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«circuit is, further unted on part of a track 2b (i.e. a | and) on
printed c “Huluuwmwﬁl"ﬂjuﬁnbondl ng wire 24 is applied froma connection
poi nt of her track 2b, whi ch has been covered prior to
that with a protectlve coating 25 19, for exanple a geotd
bondi ng wire 24 can be bonded to this gotd coati ngTHIp e

production processes. The i ndi vi dual procesking sﬂﬁ@éﬁm o)
out bonding are 30 known per se and do not require fu eT_expl anati on.

4. Method according to one of the claims 1 to 3, thereby

5 characterised, that the electrochemical plating (7) is applied
as a thin, sleeve-shaped layer to the wall areas of the bore
holes (3}.

5. Method according to one of the above claims, thereby
10 characterised, that the electrochemical plating (7) contains
preferably nickel or nickel compounds.

6. Method according to one of the _above claims, thereby
characterised, that specified sections of the tracks (2b)

15 are covered with the electrochemical plating (7).

7. Method according to one of the claims 1 to 5, thereby
characterised, that the specified sections (2b) are covered

with a protective layer (19) consisting of palladium or gold.

20
8. Method according to claim 7, thereby characterised, that
bonding wires (24) are fixed to the protective layer (19) to
form the electrical connections to a semiconductor chip (23).
25 9. Multilayer printed circuit board, manufactured in

accordance with the method according to one of the previous
claims, thereby éharacteris_ed, that on the printed circuit
board (1) a component (20) is a_rranged, of which at least one
connection wire (21) is inserted into the plated bore hole (8)

30 and is soldered to the plating (7).

10. Multilayer printed circuit board according to claim 9,

thereby characterised, that the printed circuit board is

fitted with at least ohe chip-type component (23), which is

35 connected with at least one bonding wire (24) to the plated
~ protective layer (19). '
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7 C ai ns 1. Method for the manufacture of through-hole

pl'ati ng on a « ‘printed circuit-board,  in which the printed circuit
board is -

Meth for he manufa of hr —~hol lati n
5 printed circuit board

Abstract

10 According to the invention, a method for the manufacture of
through-hole plating on a printed circuit board ..is proposed,
in which the printed circuit board is first drilled, catalysed
and structured. Using an electrochemical depositing process,
the through-hole plating is then built up in such a way, that

15 the through-hole plating is suitable for insertion mounting of
electronic components. The plating is carried out preferably
with nickel or nickel‘compounds, which require no additional
corrosion protection. Through the plating of connection lands
with gold or palladium, a direct bonding tb the 1lands is

20 possible. '
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I"ad ‘with at |east two |ayers of*copper, containing bore hol es in

5¢c

certain positions for the through-hole plating and: n which the wall
ar e ﬁ Fric@ted by ann - el ect rocheni cply ﬂﬁmlﬁd ng -
.p_ro ar acteri sed ' -a) 'that a Iayer of Qé%ilfsﬁio havi ng
a teh L,r\llcaa Fess—than HO—terrtmrs—chenrcats—gatvahrcat Ty appl red
t-o |tBoe INal | TEDHBOETHEABSTRAH&‘(ﬁmtnndtmhwteg@ofagfuﬂSMem on pronoter,

'b) pthat—after—the—adhestonr—pronoter—has—beemr—apptied—to ttre—wat

ar da an etch protection lacquer (5) is applie’d to "~ the copper (2) in a
rir ound t he, bore, hol

rat%g atixe mvention, A printed cu'cm? goag'd3 2 1)is prov1ded in which a component (20) is inserted with both its.
.connecuon wires (21) into a plated bore hole (8). The connection wires (21) are wetted with solder (22) in a soldering
process in such a way, that they form a connection with plating (7). A chip (23) with an integrated circuit is,
' furthermore, mounted on part of a track (2b) (i.e. a land) on printed circuit board (1). A bonding wire (24) is applied
from a connection point of chip (23) to a further track (2b), which has been covered prior to that with a protective
. coating (19), for example a gold coatmg The bonding wire (24) can be bonded to this gold coating by means of known
production processes :
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15 t'hat the etch protection |acquer (5) al so. cover the bore

‘('-13‘)__ .and the printed tracks (2b), c) that after the protecti

_hoI es

t-acquer (5) has been applied ) t he copper sur IR ETot
coyered, are etched away and that the etch p gﬁ@’@#ﬁﬁm

(5)
is subsequently 20 renoved at least form the {ring-sha gigggcmpar
surfaces (sol der eyel ets) and the-bore hol es{(3) \hﬁdlﬁ‘? d t hat
in a further step the solder eyelets (2a) are | connect ed . _
- electrically conductive through el ectrochem cal prating (7) wtth the

wal | area of the bore holes (3) via the 25 adhegi on promtes—-4j—and

that the el ectrochem

A giele

cal plating
L LA tr-xe
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/
15
20
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The invention is based upon a method for the manufacture of
through-hole plating on a printed circuit board or a printed
circuit board according to the claim 1. When

manufacturing through-hole plating on a multilayer printed
circuit board, it is a known method to first drill the copper
clad printed circuit boarc_i in the specified positions for
through-~hole plating and then to plate the internal. wall é.rea
of the bore hole with coppér deposits by means of a galvanic
process. During this process, the copper is not only deposited
on the wall of the bore hcle, but also on the entire copper
surface. The plated bore holes and the areas which will later
form the conductive -tracks, are subsequently covered with an
etch protection layer or resisting film. The copper surfaces
that are not covered are etched away and as a result, the
desired conductive tracks and plated through connections
remain after the removal of Ithe étch protection lacquer. It is
therefore inevitable that additional copper is deposited on
the copper surfaces of the printed circuit board during the
plating process of the wall areas. This additional amount of
copper, however, must be removed later during etching, thus
making the manufacturing prbcess 6f the printed circuit board
more expensive. It is, furthermore, known to apply a
conductive paste by means of the screen-printing method onto a
printed circuit board that is not copper clad. The said
conductive paste also fills the bore holes and forms a through
connection. Nevertheless, this method has the disadvantage,
that the through connection can no longer be used for the
reception of a connection wire of an electric componernt when
using the insertion mounting method, since the bore holes are
blocked by the conductive paste. Hence additional bore holes
must be provided to receive the connection wires of the



(7) is appl'ied as a thin, sleeve-shaped |ayer of nickel or Lckel
cenpounds to the wall areas of the bore holes (3). REPLACE! v CHEET
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components. The said additional bore holes, however, require

S additional room which is not always available on printed
circuit boards, particularly in multilayer circuit
arrangements.

10 Advantages of the invention
In contrast to the above, the method according to the

invention, or the printed circuit board with the
characteristic features of the claim 1, has the

C

15 advantage that no additional.metal is deposited on the copper
clad printed circuit board, which has to be etched away again.
A further advantage is, that the through connections can be
utilised for insertion mounting of the component wires, hence
making additional bore holes obsolete and conserving space on

20 the printed circuit board. Furthermore, the manufacturing
process of such a printed circuit board is simplified, which
lowers the costs.

By means of the measures stated in the dependent claims,

-25 advantageous further developménts and improvements of the

N\ method according to the invention or the printed circuit board

\-/ are possible. 0Of particular advantage is that the catalyst is

applied either after drilling or after the structuring of the

printed circuit board. This makes it possible that the metal

30 in the subsequent electrochemical plating process is applied

directly onto the catalyst without the necessity of
reactivating the catalyst.

It is of particular advantage, that the electrochemical

35 -plating is applied at such a reduced wall thickness, that the
remaining bore hole is still large enough to accept the
component connection wires.

A further advantage is, that nickel or nickel compounds are
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cal plating. 5 3. Met hod  accordir ot 1

g tO
characterised, that the specified gecjio I g
with a protective layer (19) consisting ofigdpﬁ!g%§%1 '

N

As illustrated in Figure 1f, the electrochemical plating of
the free areas takes place now. During this process, the metal
connects up fully through the bore holes and around the solder
eyelets 2a via the catalyst 4. The plated bore hole 8 is
sleeve-shaped so that connection wires of components to be
mounted can still be inserted into the opening. Nickel or
nickel compounds are preferably'used for plating 7 to ensure
that the plated surfaces are preferably protected against
corrosion. As depicted in Figure lg, a further masking step
can now be undertaken, in which the non-plated track or parts
of track 2b in position 9 can be covered, for example, with a
protective coating of palladium or gold.

Onto these areas can then be bonded a thin bonding wire, in
particular in accordance with known bonding methods. In this
bonding process, the second end of the bonding wire is bonded
to a corresponding land on chip 23 of the integrated circuit.

To preserve clarity, certain operating stages such as
degreasing of the printed circuit board surface, reactivating
of the catalyst, passivating or application of a solder resist
coating or a printed component layout for assembly have been
left out. -

The Figures 2a to 2¢ illustrate modified processing stages of
the manufacturing method according to the invention in
exemplary configuration two. Same as Figure la, Figures 2a is

based upon a double sided printed circuit board. 1 into which.

one or more bore holes 3 are drilled. As shown in Figure 2b,
and similar to Figure.lc; the bore hole 3 is covered by the
etch protection lacquer S. Figure 2c¢ illustrates that after
the etching process the solder eyelets 2a at the bore holes 3
and the track 2b remain. In the following processing step the
catalyst 4 is applied to the inner wall area of bore hole 3.
The remaining processing steps take place in the same way as

or
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Claims
1. Method for the manufacture of through-hole plating on a

printed circuit board, in which the printed circuit board.is
clad with at 1least two layers of copper, containing bore
holes in certain positions for the through-hole plating and
in which the wall area of the bore holes is plated by an
electrochemical depositing process, thereby characterised,

a) that a layer of copper (4) having a thickness less than

10 pum is chemical, galvanically applied to the wall area of'
the bore holes (3) as an adhesion promoter,

b) that after the adhesion promoter has been applied fo

the wall area an etch protection lacquer (5) is applied to

the copper (2) in a ring shape around the bore holes (3) and
that the etch protection lacquer (5) alsb cover the bore
holes (3) and the printed tracks (2b),

c) that after the protection lacquer (5) _has been

the copper surfaces, that are not covered, are etched away
and that the etch protection 'lacquer (5) is subsequently
removed at least form the ring-shaped copper surfaces
(solder eyelets) and.the bore holes (3) and

d) that in a further step the solder eyelets (2a) are
connected electrically conductive through electrochemical
plating (7) with the wall area of the bore holes (3) via the

adhesion promoter (4) and that the electrochemical plating

(7) is applied as a thin, sleeve-shaped layer of nickel or

nickel compounds to the wall areas of the bore holes (3).
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2.  Method accordi j . théreby characterised,

that specified sections of the tracks (2b) are covered with

the electrochemical plating;

3. Method according to claim 1 Qr 2., thereby

characterised, that the specified sections (2b) are covered

with a protective layer (19) consisting of palladium.
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