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The invention is illustrated by the acconpanying drawi ngs. Figure 1 shows
an insulating substrate (1 ), preferably a glass-fibre-reinforced, epox
resin, which has conductor structures (2) on only one side. In ﬁe‘ﬁEMZéﬂep
(A), both sides of the single-sided printed circuit board are coated with a
-dielectric curable material (3 and 4, Fig. 2). Coating is perforned by the
customary net hods, for exanple by spin-coaZing, i mersion, knife coating,
curtain pouring, screen-printing, brush application, spraying,

el ectrostatic spraying or reverse roller coating. 4 FEB 20ua -3 The
printed circuit board is preferably coated by nmeans of curtain pouring or
screen-printing. The dielectric material nmay be applied in the formof a
sol uti on ot lzdssmow heemfound that edtidadory résultmaraNbistainad dylstartinnfrom alsmihatd bae

et The by dad A AR bt s Ao 0 S SRR o
printed ci rgaledtrid@ar tructingsnly easidagnd fulladudany mgetitisideabout from 20 to

150 Nmthick, preferably from30 to 80 Nmthick. A photopolynmer (photo-via
process) or a thermally curable polyner (laser-via process) nay be used as

the di el ectyiyeGra®drirvahtior AbcbRfhdANRIAeY iFa ReRaTsr pro@Sditd y@quéhﬁéngrb%ﬁg-lﬁ;ss or
negati ve photoresists may be used. Suitable photoresist Taterials w be

known to t IReniedraiieHit brands deving atdirpagate numkangll cosdidiion edanesoa otfesigesdiithee
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di el ectri c (B strhetugihgl thehaatingtholdsgviae st tHeidesiidvingt the esnductdresteeks By nmeans
s, .at the locations
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be applied and is devel oped. In order to achieve conplete crosslinking, it
i s advi sabl e tharmaleewgr PAIVMEF- curing to be carried out after method step

(B). when tepappblin 0o ivar oh BhAGIdsrr® bRRleo bbldnadl ea_exposure of

bot h si des _ additronall'y carried out preferably before or after
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board if there is to be no further build-up or if further build-up is to be carried out
symmetrically, by means of selective etching with the aid of resists;
(E) repetition of process steps (A) to (D) if further asymmetric build-up is to be carried out or
(A) and subsequent structuring (F) of the dielectric layer on both sides followed by (C)

and (D) if further build-up is to be carried out symmetrically.
The invention is illustrated by the accompanying drawings.

Figure 1 shows an insulating substrate (1), preferably a glass-fibre-reinforced epoxy resin,
which has conductor structures (2) on only one side.

In method step (A), both sides of the single-sided printed circuit board are coated with a
dielectric curable material (3 and 4, Fig. 2).

Coating is performed by the customary methods, for example by spin-coating, immersion,
knife coating, curtain pouring, screen-printing, brush application, spraying, electrostatic

spraying or reverse roller coating.



-4 In the case of a negative photoresist this is carried out byAQEbh rea
exposure to light and, where appropriate, thermal after-curing. R case
of a positive photoresist the rear of the printed circuit board is
subjected to full-area full thermal curing wi thout prior exposure to |ight.
. 1f no additional conduction planes are required and through-platings have
not yet been provided between the front add rear of the printed circuit
board, the through-platings may be prepared by neans of drilled holes after
met hod step (B) has been carried out. The printed circuit board so obtained
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chemcal ly copper-plated (Fig. 4), i.e. a thin copper layer (6) is applied
by current]ess plati nq VWher e appropriate, subse uent dry is carried out
and the copprfiefegificrmatgrialipaymaer!isy '%1*@69%8%%6 HHQMoeY. a'%'”ﬂ@f—‘%&‘ ftapy(D),
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process") . preferabldifrorodtado 8n);mdmlmblor pl anes are required, nethod steps (A) to
(D may be repeated as often as desired. 4 F E B 2003 -5 Patent clains 1.
A nmet hod for producing sequentially built-up printed circuit boards having

a di spar at & pagtopelynier (sHotsluiatpredesp) enethenallyduratsé gegmet (1hhe-viiproBedsy negr e
(1), which nethod conprises the follow ng method steps: (A) coating both
si des of aPprPef dYtheidilesttic B8l @ havi ng conductor structures (2) on only

one side Wnithe %h%ﬁh@ﬁﬁo&é@s b%sméé pRABREIsE dtheBafiHRIEYERMAY bausder mal |y
curabl e pol yner, wherein dielectric coating thickness must be greater
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board; ( B) férﬁﬂ%é H{e'r&? ?fé ?{er{%g*tlpg ﬁ?t E\Qs@?&es(cﬁ%eﬁ’[ﬁhée&-& e ég@té]ﬁ'Yd (?g teBgtlve

conduct or 517 UREUr 69 y exposi ng ric
conpr i si ngphotpriesistsgaioyndrom &PHA §0% 3@hd t hen devel oping with a sol vent or by
| aser-drilling the plating holes (vias) into the dielectric (3)
The printed circuit board used in method step (A) may already be a conventional multilayer
circuit wherein the through-plating holes have not yet been drilled or wherein the drilled

through-plating holes have been closed using a resin.

In method step (B) (Fig. 3), the dielectric on the side having the conductor structures is
removed, by means of image-producing methods, at the locations (5) intended for the
through-plating holes.

In the photo-via process, the photoresist coating is exposed to light through a mask
corresponding to the conductor structure to be applied and is developed. In order to achieve
complete crosslinking, it is advisable for thermal after-curing to be carried out after method
step (B).

When a negative photo-via dielectric is used, full-area exposure of both sides to light is

additionally carried out preferably before or after thermal after-curing.

On the rear of the printed circuit board, the dielectric material which has not undergone prior

structuring is fully cured over the entire area.



conprising a thermally curable polymer; (C) depositing a copper |ayer (6)
on both sides of the board so obtained;” (D) form ng conductor stryEERINEF on
the front and conpletely etching away on the other side (the rear), if
further asymretric build-up is to be carried out, or on both sides of the
‘printed circuit board if there is to be no furt her buil d-up or if further
build-up is to be carried out sym*retricalTﬁl,‘ by means of selective etching
with the aid of resists; (E) repetition of process steps (A to (D), the
structuring of through-plating holes in process step (B) being carried out
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met hod according to claim1, wherein in nmethod step (A) the printed circuit
board is covhesel abpronﬁatnsth@fm@lmﬁeacwwmomﬁhﬁ@asﬁ okz pesitivepphioterepigt the reax afdhehod
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(B, rs-carrie or co |ng
pol ymer . 4.light.net hod accordlng to claim3) mhereln mhen a negative
photo-via dielectric is used, full area exposure of both sides to light is
carried out after method step (B), before or after thermal after-curing for

conpl et el y |ch®a8difisHel BéhduborPSlhE®Ere requtreld a‘ﬁdﬁhr%@@ﬁ-p’ra@nés hévemdtyetbeen
according to claim1l, wherein in nmethod step the board is first

roughened %W'@%‘Pﬁ%’ﬁéfr‘rﬁt%ﬁqn} ape prsrof meaqr@épda%@ug Be3gtherbropgbwiatiees praythed
by el ectr 0%?@&%8 bg%eaﬁ H*Ha@lasaé?@%@trgﬂ dt&h @)3Hablen CASFEE 0.

t hrough- hol'es are |nto the printed circui’'t board after nethod step
(B). .A9N. A3l.A E AY,.A3 .Al1CG ",/33

; The printed circuit board so obtained is roughened on both sides by etching in accordance
with known methods (for example, using aqueous KMnO, solution). The entire surface is
then chemically copper-plated (Fig. 4), i.e. a thin copper layer (6) is applied by currentless
plating. Where appropriate, subsequent drying is carried out and the copper layer is

thickened by electrodeposition.

In method step (D), the copper layer is then structured on both sides by selective etching
(Fig. 5), generally by coating both sides of the printed circuit board with an etching resist,
exposing to light imagewise, developing, and removing the uncovered copper.

This may be carried out in an etching process ("panel plating process") or in the

electrodeposition process ("pattern plating process").

If additional conductor planes are required, method steps (A) to (D) may be repeated as

often as desired.
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e gyYNC §@1e thh a dlelectrlc (3, 4) comprlsmg a photopolymer or a thermally curable polymer,
wherein the dielectric coating thickness must be greater than the height of the copper
conductor tracks of the printed circuit board;

(B) structuring plating holes (vias) (5) on the side having the conductor structures (2) (the
front) by exposing the dielectric (3) comprising a photopolymer to light and then
developing with a solvent or by laser-drilling the plating holes (vias) into the dielectric (3)
comprising a thermally curable polymer;

(C) depositing a copper layer (6) on both sides of the board so obtained;

(D) forming conductor structures on the front and completely etching away on the other side
(the rear), if further asymmetric build-up is to be carried out, or on both sides of the
printed circuit board if there is to be no further build-up or if further build-up is to be
carried out symmetrically, by means of selective etching with the aid of resists;

(E) repetition of process steps (A) to (D), the structuring of through-plating holes in process

step (B) being carried out on both sides if further symmetric build-up is to be carried out.

2. A method according to claim 1, wherein in method step (A) the printed circuit board is

coated by means of curtain pouring or screen-printing.

3. A method according to claim 1, wherein in the photo-via process, after method step (B),

thermal after-curing is carried out for completely crosslinking the polymer.

4. A method according to claim 3, wherein, when a negative photo-via dielectric is used, full-
area exposure of both sides to light is carried out after method step (B), before or after

thermal after-curing for compiletely crosslinking the polymer.
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6. A method according to claim 1, wherein through-holes are drilled into the prlnted circuit

board after method step (B).



