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SELECTI VE PARTI TIONING OF VIA STRUCTURES IN PRINTED C RCU T
BOARDS

TECHNI CAL FI ELD
Enbodi nrents herein relates to a nethod for selective
partitioning of via structures in printed circuit boards.

BACKGROUND

To allow signals to travel between different conductive
layers in a multilayer printed circuit board PCB, plated via
structures are used. Oten the plating is done to the whole
inner surface of the via, but the plating can also be done
selectively at certain parts within the same via to allow
for nore efficient use of conductive layers in the PCB

Figures 1A and 1B illustrate two exanples of selective
partitioning of via structures known patent application US
2006/ 199390 Al.

Figure 1A illustrates a nultilayer PCB 100 with a plurality
of conductive layers 101-106 sandwi ched with a plurality of
dielectric | ayers 111-113, 121-122. Fi gure 1A al so
illustrates a via structure 140 in the PCB 100. The via 140
conmprises two plated electrically conductive portions 141
and 142 and between the tw plated portions is an
electrically isolating portion 145.

Figure 1B illustrates another nultilayer PCB 200 with a
plurality of conductive |ayers 151-156 sandwi ched with a
plurality of dielectric layers 161-163,171-172 and a via
structure 190. The via 190 also conprises two plated
conductive portions 191 and 192 but between the two plated
portions is an electrically isolating portion 195 that is
| arger than in Figure 1A



10

15

20

25

30

The electrically isolated portions 145 and 195 are produced
by using plating resist layers 143 and 193 of different
t hi ckness.

A disadvantage with using a relatively thin plating resist
|ayer 143 as in Figure 1A is that the distance between the
two plated portions 141 and 142 nmay be insufficient in order
to achieve a valid isolation distance, especially for high
vol t age el ectronics.

A disadvantage with a thick plating resist layer 193 as in
Figure 1B is that the manufacturing process is nore work
intensive as the PCB need a nunber of additional preparation
steps such as mlling open portions in the dielectric |layers
before the thick plating resist |ayer 193 can be appli ed.

US patent application 2012/ 234587 di scl oses an enbodi nent of
a method for partitioning a via in a nultilayer printed
circuit conprising conductive layers and insulating |ayers
as to produce an electrically isolating portion between two
electrically conducting portions within the via (Figure 16).
The size of the electrically isolating portion in the via is
limted to the thickness of the isolating |ayer.

Japanese patent application JP 2002 026522, US patent
application 2003/121699 and US patent 6,541,712 disclose
simlar nethods were again the size of +the resulting
electrically isolating portion in the via is limted to the
thickness of a single plating resist layer or isolating
| ayer.

SUWMVARY

Wth this background it is the object to obviate at |east
sonme of the di sadvantages nentioned above.

The object is achieved by an inproved nethod to partition a
via structure by using two plating resist layers in the PCB
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separated by at |east one dielectric layer as to produce an
electrically isolating portion of the via structure between
two electrically conducting portions of said via structure.

One advantage of using the inproved nmethod is that only one

drilling operation is needed when drilling the holes for the
via. There is no need for high tolerance back drilling or
sequential lamnations wth separate drilling for each

sequential configuration.

Anot her advantage is that using two (or nore) plating resist
| ayers an arbitrary size of the conductive portions and the
i sol ati ng/ non-conductive portions of the via can be created
allowing for nore flexible circuit design.

The nmethod allows to create non-conductive portions of
different sizes in the via using the same type and thickness
of the plating resist layers. This has the additional
advantage of sinplifying the manufacturing process and there
is no need to keep plating resist layers wth different
t hi ckness in stock

The invention enbodinents wll now be described in nore
detail and wth preferred enbodinents and referring to
acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF THE DRAW NGS5

Figures 1A and 1B are block diagrans illustrating

partitioned via structures.

Figures 2A, 2B and 3 are block diagrans illustrating a PCB
and the nethod steps for producing an inproved via structure
within said PCB

Figures 4 and 5 are block diagrans illustrating other

enbodi nents of inproved via structures.
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Figure 6 is a flow chart illustrating the nethod steps for

produci ng the inproved via structures.
DETAI LED DESCRI PTI ON

An enbodinent of a nethod for producing an inproved via
structure is illustrated in Figures 2A, 2B, 3 and 6. Figure
2A illustrates four steps of the nethod applied on one and
the same PCB 200. The PCB 200 has a plurality of conductive
|ayers (normally copper |ayers) 201-208 and sandw ched
between the copper |ayers 201-208 are dielectric layers as
prepreg layers 211-214 and Jlamnate layers 221-223
respectively. Prepreg which is an abbreviation for pre
inpregnated is a fiber weave inpregnated with a resin
bondi ng agent.

Before lam nation, islands of at |east two plating resist
| ayers 231-234 are added at predetermned places on the
copper |ayers 203-206 on the |am nates 221-223 in step 1 (as
shown in Figure 6).

The plating resist layer can also be added directly on the
lam nate (not shown in Figure 2A). In the Ilamnation
process, the islands of the plating resist layers are
enbedded in the prepreg |layers 212 and 213 as seen in step 2
(as shown in Figure 6). In step 3 (as shown in Figure 6) a
through hole 240 is drilled in the PCB 200 through the
copper |layers 201-208 and the plating resist |ayers 231-234.
In step 4 (as shown in Figure 6) and before plating, a thin
| ayer 251 of chemcal copper, is added to the inside of
t hrough hole 240 by placing the PCB 200 is a seed catal yzing
bath. This thin layer 251 adheres to all inner parts of the
t hrough hole 240 except for the plating resist |ayers 231-
234 as seen in positions 252 and 253 in Figure 2B. In step 5
(as shown in Figure 3 and 6) the PCB is placed in an
el ectrolytic copper plating bath. As the portion 254 of the
thin layer 251 of chem cal copper |ocated between the two
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plating resist layers 231 and 232 and the portion 255
| ocated between the two plating resist layers 233 and 234
are electrically isolated from the other conductive |ayers
no copper is plated on these portions during the
electrolytic plating process. After copper plating of the
through hole 240, the thin copper layer that remains on
portions 254 and 255 is renoved by using mcro etch (or an
equi val ent post processing operation). The resulting via
structure is seen in step 6 (as shown in Figure 6) wth
three conductive portions 301-303 and two non-conductive
portions 254 and 255 where the non-conductive portions 254
and 255 have a significant larger isolation distance than
when using one thin plating resist |ayer only.

In the enbodinment illustrated in Figures 2A, 2B and 3 the
plating resist layers 231 and 232 are enbedded in the sane
prepreg layer 212. The inproved nethod is not limted to
this configuration. Figure 4 illustrates an enbodi nment of a
PCB 400 having a plurality of copper |layers 401-407 and
dielectric layers 411-413 and 421-423. In the PCB 400 the
plating resist layers 431 and 432 are enbedded in different
prepreg layers 412 and 413 apart from each other and where
t he non-conductive portion 451 becones |arger.

The inproved nethod is not |limted to producing through hole
vias only but can also be applied to blind vias or vias with
different diameters wthin the sane via structure. An
exanple of the latter is illustrated in Figure 5. In Figure
5 a via structure in a PCB 500 is divided into tw via
portions 530, 535 with different dianeters. The narrower via
portion 530 is electrically isolated from the broader via
portion 535 by using two plating resist layers 541,542 in
the sanme manner as descri bed above. The broader via portion
535 is produced by an additional step of back drilling with
a larger drill before the seed catalyzing bath in step 4.
The resulting plated portion 546 of the broader via portion
535 can for exanple be used for nounting conponents to the
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PCB 500. As the plated portion 545 of the narrower via
portion 530 is isolated from the plated portion 546 of the
broader via portion 535 it can be used for conducting
current between other conductive |ayers in the PCB 500.

The enbodinments can be inplenented in a apparatus that
further includes at |east one mcroprocessor, a conputer-
readabl e nmedium including conputer-readable instructions,
when executed by the at |east one mcroprocessor, are
configured to control fabrication equipnent to perform the
nmet hods described herein. Enbodi nrents can also be
inplemented in digital electronic circuitry, in conputer
hardware, firmvare, software, or in conbinations thereof.
Storage device suitable for enbodying the conputer program
instructions include signals capable of programm ng a data
processing system al | forms  of non-vol atile nenory
including, but not limted to: sem conductor nenory devices
such as EPROM EEPROM and flash devices; magnetic disks
(fixed, floppy, and renovable); other nmagnetic nedia such as
tape; optical nmedia such as CD-ROM DVD-ROM and Blu-ray
di sks; and nagneto-optic devices. Any of the foregoing may
be supplenented by, or incorporated in, specially-designed
application-specific integrated circuits (ASIC) or suitably
programed field progranmabl e gate arrays (FPGAs).
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CLAI M5

A nmethod of partitioning a via in a mltilayer
printed circuit board (2000 as to produce an
electrically i sol ating portion bet ween t wo
electrically conducting portions in said via, the
nmet hod conpri sing t he st eps of :

- placing (1) at least one island of a first plating
resist layer (233) on a first layered structure
conprising a first conductive layer (205) and a first
dielectric layer (222) and placing (1) at |east one
island of a second plating resist |ayer (234) on a
second layered structure conprising a second
conductive layer (206) and a second dielectric |ayer
(223);

- lamnating (2) the first and second |ayered
structures with a third internediate |ayered
structure conprising at |east one third dielectric
| ayer (213) adapted so that the islands of the
first and second plating resist |ayers (233, 234)
becone enbedded in the at least one third
dielectric layer (213);

- drilling (3) a first hole (240) in the printed
circuit board (200) so that the first hole (240)
passes through the islands of the first and the
second plating resist |ayer (233, 234);

- placing (4) said printed circuit board (200) in a
copper seed catalyzing bath so that copper is
placed on the interior of the first hole (240)
except for the portions (252,253) with the plating
resist |ayer (233, 234);

- placing (5) the printed circuit board (200) in a
el ectrolytic copper plating bath where the copper
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pl aced on the at least one third dielectric |ayer
portion (255) of the first hole (240) is
electrically isolated from the first and second
conductive layers (205,206) so that additiona
copper is placed on the interior of the first hole
(240) except for the portions (252,253) of the
first and second plating resist layers (233,234)
and except for the portion (255) of the at |east
one third dielectric |ayer (213);

- renoving (6) the copper placed on the at |east one
third dielectric layer portion (255) of the first
hol e (240).

A nmethod of claim 1 wherein the third processing
step of renoving copper fromthe at |least one third
dielectric layer portion (255) of the first hole
(240) is done by mcro etching.

A nethod of any of the preceding clains wherein
the at |east one third dielectric layer (213) is made
of an inpregnated fiber weave adapted to enbed the
islands of the first and second plating resist |ayers
(233, 234).

A nethod of any of the preceding clains wherein
the first hole (240) is partly penetrating the
printed circuit board (200).

A nmethod of any of the clains 1-3 wherein the
first hole (240) is a through hole through the
printed circuit board (200).

A method of claim5 where the step of drilling (3)
the first hole conprises the additional step of
drilling with a larger drill from the opposite side
of the printed circuit board (500) as to produce two
portions (530, 535) of the via wth different



10

dianeters and where the two via portions (530, 535)
nmeet each other in a position between the first and
second plating resist |ayers (541, 542).

An appar at us conpri si ng at | east one
m cr opr ocessor and a conput er - r eadabl e medi um
i ncl udi ng conput er - r eadabl e i nstructions, when
executed by the at |east one mcroprocessor, are
configured to control fabrication equipnent to
perform the nethod steps described in any of the
precedi ng cl ai ns.



