PRI NTED Cl RCU T BOARDS WTH VI A AND METHOD OF PRODUCI NG THE SAME FI ELD OF
THE I NVENTION 5 The present invention is related to printed circuit boards.
In particular, the present invention is related to nmethods of producing
vias and mcrovias in single or nultiple layer printed circuit boards or:
substrates. BACKGROUND OF THE | NVENTION 10 Printed circuit boards (PCB s),
including rigid, flexible, single, doubleland nultilayer boards have found
i nportant uses in the sem -conductor and electronic industry. A PCB

typically contai rprt S i gl j ryy t 0 si des
metallized to form cblﬂr-%a Fr"?/wlggr B%ﬁggmm wg/emrrgl pﬁ)ﬂgolﬁ;itcgfect ric
| ayers insulating layers of metghbpyeiNGUTHE spjEr connections 15
between the various netallic |ayers are often required. Conventional

met hods of fabricating a PCB board with interconnects includes |aser

drilling, nmechanical drilling, sand blasting, and the use of plasma and
phot odi el ectri c technol ogi es. The nechani cal nmethod is useful for drilling
i nterconnecting holes which span the entire depth of the layers, 20 and is
al so usef ul f'ﬂ%ld?iQFi myEH TWON| ectric |ayers containing woven gl ass.
2 In the laser nethod, a | aser beamis used to drill the hole in a
dielectri Iaye&hto form.a via hefore Iatlng is perfornmed on the via such
t hat el ecrical |Ne presentinvention is related to printed circuit boards. In particular, the

present invention is related to methods of producing vias and microvias in

single or multiple layer printed circuit boards or substrates.

BACKGROUND OF THE INVENTION

10 Printed circuit boards (PCB's), including rigid, flexible, single, double and
multilayer boards have found important uses in the semi-conductor and
electronic industry. A PCB typically contain at least one dielectric layer with
one or both sides metallized to form circuitry. For boards which have mutltiple
dielectric layers insulating layers of metallic circuitry, interconnections |

15 between the various metallic layers are often required.

Conventional methods of fabricating a PCB board with interconnects
includes laser drilling, mechanical drilling, sand blasting, and the use of
plasma and photodielectric technologies. The mechanical method is useful
for drilling interconnecting holes which span the entire depth of the layers,

20 and is also useful for drilling through dielectric layers containing woven

glass.
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s fornmed between the netallic |ayers next to the opposing

surfaces of the dielectric layer. A simlar process is used to drill a
blind via 5 with nmetal at one end, if the |aser used is effective in
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oftep resulti n%, in a dielectric |ayer wwth non-uniform
are effective in cutting holes through polymeéric resin but not effective in

cutting through dielectric layers containing woven glass fibers. The
Transverse Excitation Atmospheric (TEA) CO, laser is well known in the art to
be effective in drilling vfas through woven glass fibers. However, even with
the TEA CO, laser, the efficiency of drilling through woven glass is only
approximately half the efficiency of drilling through polymeric resin alone.
Therefore, it is common practice in the art to use dielectric layers without

woven glass when a via needs to be drilled by laser techniques. This is

- especially true for blind vias, in which mechanical drilling is not an effective

technique.

- There are, however, disadvantages to the above-mentioned prior art
laser method for creating vias. If a resin layer without woven glass fibers is
used as a dielectric layer, for example using a copper coated resin layer, it
becomes very difficult to control the thickness and uniformity during the
lamination process such that an effective insulating layer is created. This is
because the polymeric layer alone without the woven glass support tends to
flow excessively, often resulting in a dielectric layer with non-uniform

thickness. In certain sections, the cured resin layer may be so thin that they
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25 thickness. In certain sections, the cured resin |ayer may be so thin
that they 3 become unreliable as an insulating |ayer between the two
metallic layers. This problemis particularly serious in high frequency
signal applications, which are very sensitive to the thickness of the
dielectric layer, such as in nobile telephone circuitries. Therefore,

al though laser drilling into the resin 5 [3ayer gives snmooth, straight
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i nvention to provi dﬁgﬁﬁﬁeﬁg i nterconnect to overcone the shortcom ngs as

stated above. andef gt [qusyjuadesisablen forp maswn application: odsing gdielestde a

PCB with a re]iable 20 insulating |ayer havi nﬁ1 at |east one =
strai ght - wal | @Y¥e(s with woven glass, however, reduces the efficiency of the via drilling

process, thereby increasing cost of production. Furthermore, the via created
through the woven glass has a jagged edge and rough wall, which is

10 undesirable for the subsequent plating process.

There is therefore a need to provide a new method of creating vias
through dielectric layer which have reliable insulating properties. In
particular, these vias should have straight-edges such that metallic plating

may be performed easily and effectively.
15
OBJECT OF THE INVENTION

It is an object of the present invention to provide a PCB interconnect to

overcome the shortcomings as stated above.

Itis another object of the present invention to provide a PCB with a reliable

20 insulating layer having at least one straight-walled via.

It is a further object to provide a method of making a printed circuit board with

a reliable insulating layer with a straight-walled via.



It is a further object to provide a method of making a printed circuit
‘board with a reliable insulating layer with a straight-walled via. 4 .
SUMVARY OF THE | NVENTI ON The present invention provides a printed circuit
board which includes a first and second netallic layers and at |east one
dielectric layer therebetween. This dielectric |ayer contains resin and
reinforcenment fibers 5 such as glass, and4at |east one netal plated via or
channel therethrough for electrical connection between the first and

second netal I SOMMARY OFCTHE NUVENT present invention, the _
rei nforcenent fiber in sai g‘ﬂ% eFJect r-lrcélﬁayer is pulled back fromthe via,

such that no fibers are in direct contact with the wall of the via. The

via has a strai ghe praséntaheadiont pravidasalprititéd ciregisdiaid 'Wtiish ih6lulésitd g,
giving the via effective and reliable electrical conductivity between the

first and sedwsid alicel ssjonidc mewdlic B)ers/i andByt bRzt bohBd déRctrich I‘&yéFh the
second netallic |ayer covers one end of the via. . In one enbodi nent, a
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second netallic layers. In another enbodi nent, t second

metal |ic kayefighavgass dird éigiéh?t”&ﬁé"kﬂé't | fAbAE! &g#ﬁérﬁ\ell ngeﬂlrggéﬁ‘ﬂ)rdw

therebet ween.  Each of these dielectric layers may SO contait
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pulled back from the via, such that no fibers are in direct contact with the wall
of the via. The via has a straight wall along its channel with a smooth metal
10 plating, giving the via effective and reliable electrical conductivity between

the first and second dielectric layer. The via may be a blind via, in which the

second metallic layer covers one end of the via.

~In one embodiment, a single reinforced dielectric layer is sandwiched
between the first and second metallic layers. In another embodiment, the first

15 and second metallic layers have additional metallic and dielectric layers
provided therebetween. Each of these dielectric layers may also contain both
reinforcement fiber and resin and may be cured to form a multilayered PCB
board. One or more straight-walled vias are provided through one or more of

these dielectric layers to electrically interconnect various metallic layers.

éo In yet another embodiment, the first and second metallic layers is
sandwiched between additional dielectric or metallic layers. The straight-
walled vias may run through the reinforced dielectric layer between the first

and second metallic layers, or through the additional dielectric layers. As in




20 I n yet ~anot her enbodi ment, the first and second netallic layers is
sandwi ched between additional dielectric-or netallic |layers. The straight-
wal | ed vias may run through the reinforced dielectric |ayer between the
first and second netallic layers, or through the additional dielectric

| ayers. As in 5 the previous enbodi nents, one or nore of these -
straight-walled vias may be blind vias wigah one end closed by a netallic
| ayer. One nethod for producing such straight-walled vias in a reinforced
di el ectric | alltd PaYiRds\REbedimehie Qe Phgoss ot thesaistiaightwalledajas may Beeat e
a hole 5 before the curing or drilling process. The traverse cross
sectional ar eRligd viagavithhone ead slpsedlay pangiallictlayer-t hat of the via in the
final board. During the conventional |am nation process to cure the

dielectric | ip.in the. dielectri flows. into t hol
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presence of BYEhRhLEniing precess. [BR Jayersehalioss seetongliarea Rl theocess
can then be eﬁgkoged to drill the via at the resin pl_gg. Since. the resin
pl ug does not NBENEARYId e darase dhagetheh of ibo eviagnathe fiaal beard. Butingdbed

during the precutting process, the laser drilling process is quick and
effective in @%\é&ntwgaglaémmatl@hﬂormﬁ%@ eure.the dielectric layer, the resin in the

dielectric layer flows into the hole and fill it to form a resin plug, which does
not contain the reinforcement fiber. This is because the reinforcement fibers
10 within the dielectric layer such as glass fibers do not flow. The cured
dielectric layer, on the other hand, forms a reliable and effective insulating
layer due to the presence of the reinforcement fibers. A conventional laser
drilling process can then be employed to drill the via at the resin plug. Since
the resin plug does not contain glass because the woven glass has been
15 removed during the precutting process, the laser drilling process is quick and

effective in creating a straight-walled via.




BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1A is a photograph to show a

| ongi tudi nal cross-section of a netal plated via wwth a jagged wall .

t hrough a gl ass-containing dielectric |layer produced by a laser drilling
process as found in the prior art. 5 Figure 1 B is a photograph to show a
| ongi tudi nal cross-section of a netal plated via with a straight wall
through a resin dielectric |ayer which goes not contain glass produced by
a laser drilling process as found in the prior art. Figures 2A - F are a

schemati c di@ﬂfﬁ”q%bﬁéﬁﬁé tera]- m“@'@%‘%{ oducing a straight-walled

via through a reintorced dielectric 1ayer ding to the 10 present
invention. Figures 3A - D are a schematic diagramto illustrate another

net hod for FigwdubA rig aaplsetogiagiiit torshdweda longitudinad eetssaetiorm bp aometagli el ectri c
| ayer according to the present invention. 15 DESCRI PTI ON OF THE | NVENTI ON

Fi gure 1A arRlaBdsHigwwithve jpgged wall tweughi apylasedontaiaing ietectricalayepwn i n
Fig. 1 Ais produced by C02 |aser drilling through a glass-reinforced
dielectric fa@&edzhy@\f%se'hdmlmgI@rpeesﬁmfoundmfaemrioraayer 42. The u-shaped
viais plated with a netallic layer 44. The wall of the via has a rough,

|6 b cane: adink 17 EPRGUGRIEAN, Shoy o RhbRAIMA crtstion & BmtlelThe
cross-secti glatal via Whha stligt S#hiMh@ubh AHSA%iD¥ctric layer which does not

contain glass produced by a laser drilling process as found in the prior art.

Figures 2A - F are a schematic diagram to illustrate a method for producing a

straight-walled via through a reinforced dielectiic layer according to the

10 ‘present invention.

Figures 3A - D are a schematic diagram fo illustrate another method for
producing a straight-walled via through a reinforced dielectric layer according

to the present invention.

15 DESCRIPTION OF THE INVENTION

Figure 1A and B shows two prior art metal plated vias. The via shown i

Fig. 1A is produced by CO, laser drilling through a glass-reinforced dielectric

layer 40 which is laid over a metallic layer 42. The u-shaped via is plated

with a metallic layer 44. The wall of the via has a rough, jagged edge, with

20 the substantially horizontal glass fibers clear shown to be causing the

roughness of the via wall.



C2 laser drilling through a resin dielectric |ayer 50 which does not
contain any glass fibers. In this exanple, dielectric layer 50 is

lami nated on top of a metallic layer 52, and the via is plated with
metallic layer 54. It can be clearly 5 seen that without the presence of
the reinforcenent glass fibers, the wall of the vias is straight and
snooth. This is due to the absence of the reinforcenent fibers. However,

i i I i el ic,.l i t hout reinforcenent fibers
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gl ass-contai ning bond film 26, as own I n d onto

et all i c sl aygondfiat illioht enstebehdd BRthoeffitteishicyIash i el way pEO! St er ed

with layers 26 and 20 to corresponding to a via e fina pr oduct .

During the Heatvips eissstreghitnaid GMmEBtAC SRS ié hud 261 hel BbBERS fdfl |26 fl ows
into hole 28 to formcured resin plug 30, as shown in Figure 2C. A

convent i onalreinfassamentrfibiers. ndowevere o5 lﬁﬁati@iw\?rew)dslw ddieleRtlicalayer 31) is
20 perforned to create via 32 through resin plug 30, as shown in Figures.
2D and E. AvithoshRinfarcement figersriendsts s excessipelyf durimgdhéat pressinge a net al
plating 34 on the surface of via 32 as shown in Fig. 2F. Additional

met al | i zat i SRSYRKRG in i apdopunruendasubationthetwegroibe dnatallic layersof | ayer 26

10 Figures 2A - F show one method of producing a straight-walled blind via
through a dielectric layer according to the present invention. In this example,
two metallic layers 20 and 22 are prepared on opposing surfaces of
dielectric layer 24 by a conventional method, as shown in Figure 2A. An
additional resin- and glass-containing bond film 26, as shown in Figure 2B,

15 is layered onto metaliic layer 20. This bond film has precut hole 28, which is

- registered with layers 26 and 20 to corresponding to a via in the final
product. During the heat-press lamination process, the resin in bond film 26

" flows into hole 28 to form cured resin plug 30, as shown in Figure 2C. A
conventional laser driling process ( as shown by the dotted amow 31) is

20  performed to create via 32 through resin plug 30, as shown in Figureé. 2D
and E. A standard plating process is then performed to produce a metal
plating 34 on the surfface of via 32 as shown in Fig. 2F. Additional
metallization may then be produced on the exposed surface of layer 26

according to conventional processes (not shown).



according to conventional processes (not shown). 8 It is clear that since
the glass fibers are cut away during the precutting of hole 28, there is no
reinforcenment fibers in the inmediate vicinity of the via, nor is there
any fibers in direct contact with the wall of the via created according to
the present invention. Furthernore, although glass-reinforced 5 dielectric
material is used in this exanple, it i$ dear that other reinforcenent

fib may al sp; i lea Nl me et hod appld ed. The
v: agr;r odﬁced lgi/sb(tg ei@%g&@%@ﬁg%ﬁaﬁ% @r@‘l‘c‘zfiﬁa&gawaiﬁgggﬁ B[eé’Hft'n Je, I S|e;1ce
the | aser dppid g i r: : . n | ayer,
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plating progesss thvne diyVitsers UREileel cBha& Wih ftﬁé%%ﬂ? o?%@%iﬁid%r[a&ehh.e j agged

walls in the prior art as shown in Fig. 1 A Furthernore, ectric |ayer

26 remai nsaecordihg dbl theam@sent wehtich. | FiteAhoraY altitRph, ?lﬁéélFé?(\beceﬁont ai ns
glass fibers, which gives good support to the bond fiT'mduring the

| ami nat i &n dielestrienatedal ismsed ér thisesxamiplof itds ehiar et tolifer Ybinfingdthertal | ed vi a
inthe dielectric layer according to the present invention is shown in

Fi gures 3A fibeys may alep be usedygilob, asearbirie andéhasameenktRed pglieddi el ectric

| ayer 60 with a precut hole 61, such as FR4A from Nelco is laid on top of

I1ic | . bneFig.  3A. The positign of hale 61 corresponds
o the posi 11 oeoyas RBAEE Y tistopes shavetinTabiue ciosch slsirotae.nol o b1 | <

larger thanghfewl BEE! &g prb8ss' & Ruall} Berformed through the resin layer,

which does not contain any glass fibers. This facilitates the subsequent

10 plating process, and gives. superior plating results compared to the jagged
walls in the prior art as shown in Fig. 1A. Furthermore, dielectric layer 26

- femains a reliable and effective insulating layer, since it contains glass
fibers, which gives good support to the bond fim during the lamination

process.

15 Another method of creating the straight-walled via in the dielectric layer
according to the present invention is shown in Figures 3A - D. In this
example, a fiber-reinforced B-stage dielectric layer 60 with a precut hole 61,
such as FR4 from Nelco is laid on top of metallic layer 62 as shown in Fig.
3A. The position of hole 61 corresponds to the position of the via to be

20 created, and the diameter of hole 61 is larger than the diameter of the final via.
This is followed by heat pressing such that the resin flows into hole 61 to
form resin plug 63 as shown in Fig. 3B. Then laser driling is performed i
resin plug 63 as shown by amow 64 to generate via 66 in Fig. 3C. Via 66
has a straight wall since the laser beam does not have to cut through the

25 reinforcement fibers. Conventional plating such as electroless plating can




This is followed by heat pressing such that the resin flows into hole 61 to
formresin plug 63 as shown in Fig. 3B. Then |aser drilling is perfornmed in
resin plug 63 as shown by arrow 64 to generate via 66 in Fig. 3C. Via 66
has a straight wall since the | aser beam does not have to cut through the
25 reinforcement fibers. Conventional plating such as electroless plating
can 9 perforned to generate the desired etallic coating 68. Further

hotoIithor her_ pro gss n_.th erfor donth
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ensure t hat ent tointerfere wwth the |laser drilling
process. For(?@%&ilﬂﬂ aﬁge@ﬁ’&n‘@t’@is ean ale pe addednaseording treconventioralg mm
larger 10 than the via to be created. A larger margin wll make the

regi st rat i%n PeHssdo ganerale further layerser red di ameter is 0.2 to 1. 6nm | arger
than the dianeter of the via to be created Therefore, the i nmmedi ate

the vl | of the 10PdIRErSR EichsrPoton wisaianpRrPraind: aede ety e,
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understood t Eci>tentsrtll(r:‘e fttltﬁunroegsgla%geis fpresent to interfere with the laser drilling process.
For example the diameter of the precut hole may be 0.1 to 0.8 mm larger
10 than the via to be created. A larger margin will make the registration process
easier. The preferred diameter is 0.2 to 1.6mm larger than the diameter of the
via to be created. Therefore, the immediate vicinity where no fibers are

present may be defined as 0.8 to 0.1mm from the wall of the via, preferably

0.1 to 0.2 mm from the wall of the via. Bond film such as FR4 may be used.

15 While the present invention has been described particularly with
references to Figs 1 and 3, it should be understood that the figures are for
illustration only and should not be taken as limitation on the invention. It is
contemplated that many changes and modifications may be made by one of
ordinary skill in the art without departing from the spirit and the scope of the

20 invention described. In particular, it is clear that straight-walled vias of
numerous kind through one or more glass-containing dielectric layers may
be produced on the same board connecting various metallic layers based on

the teachings provided herewith.




illustration only and should not be taken as Iimtation on the invention.

It is contenplated that many changes and nodifications nay be made by one
of ordinary skill in the art without departing fromthe spirit and the
-scope of the 20 invention described. In particular, it is clear that
straight-walled vias of nunerous kind through one or nore gl ass-containing
dielectric layers may be produced on thetGane board connecting vari ous
netallic | ayers based on the teachings provided herewith. 10 CLAIMS 1 1. A
printed circugi sippsd conprising : 2 a first netallic layer, a second
metallic |ayer and at |east one fiber- 3 reinforced dielectric |ayer

t herebetween, said first and second netallic 4 layers further

i nterconnect ed by A priatel cipduat ieshrdicdnipiisquph said 5 dielectric layer, said
via having a straight wall, with no reinforcenent 6 fiber in direct
contact with said wall. 1 2. A nmethod for producing a printed circuit board
with at | @ast one &fitst metedigplayer.ng secend)metallici layen and| at leastionaniihered or
sem -cured fiber-reinforced 4 dielectric layer with a first and second
surface, ©he posi tretiiorsed dieleairic lapéretheahebweemdiaid fitsh andi sboond, miekadlic

di anmeter of said hole 6 larger than the diameter of said via;, 7 b)

| ani nati od pressi dayerai turthies| intarconndaiger by ec metabtplstetid vizolterdugh  said

5 dielectric layer, said via having a straight wall, with no reinforcement
6 fiber in direct contact with said wall.

1 2. A method for producing a printed circuit board with at least one via
2 comprising :

3 a) cutting a hole in an uncured or semi-cured fiber-reinforced
4 dielectric layer with a first and second surface, the position of
5 said hole corresponding to said via, the diameter of said hole
6 larger than the diametér of said via;

7 b) lamination pressing said dielectric layer such that said hole is
8 filled up with cured resin to form a resin plug; and

9 c) drilling said via by a laser beam through said resin plug such
10 that a straight-walled via is created.

1 3. A printed circuit board according to claim 1 wherein no fiber is within a
2 0.1mm vicinity of said wall of said via.

1 4. A printed circuit board according to claim 3 wherein said via is a

2 microvia with diameter of less than 0.2 mm.



8 filled up with cured resin to forma resin plug; and 9 c) drilling said
via by a |laser beamthrough said resin plug such 10 that a straight-walled
via is created. 1 3. Aprinted circuit board according to claim1 wherein
no fiber is withina 2 0.1 mmvicinity of said wall of said via. 1 4. A
printed circuit board according to claim3 wherein said viais a 2 mcrovia
with dianmeter of less than 0.2 mm 11 1 %1 A printed circuit board
according to clain11 wherein no fiber is withina 2 0.1 nn1vicinity of

said wal | of gaid x lntéld Bircdit BoAMR &L ofd i hG 't LR Wh@régm o rtisovﬁhﬁf.ag] 1

wherein saidflrst 2 second net al Iayers are ed wt X 4
| east two §i ber-rejnf s therebetween, said boar
further ha%cll ng at 1)ga@wgggltéf@gg%ﬁﬁ%ﬁohg?élaﬁl lic interlayer disposed
between said dielectric layers. 1 7. A printed circuit board according to

claim1l wherebn adAiprimealcircditdcirécadddidingy®y elavnt b WRE/ih | gaid Thr&r hayer s
are provided next to said first 3 netallic |layer on the surface opposite

sai d dielectric | ayggondim8tallic 1AyBfs éh*eerénﬁhét%a' \Rnﬂ*i’%'léhs@‘i\gerfﬂ'ie?gelhﬂﬁrced

cl ai mlwher ei nsai d rei nforcenment "fiber is glass pri nt clrcuit board
according 4o dielectric layers therebetween, said board further having at least one
4 additional metallic interlayer disposed between said dielectric layers.
1 7. A printed circuit board according to claim 1 wherein additional
2 dielectric layers with metallic interlayers are provided next to said first
3 metallic layer on the surface opposite said dielectric layer.
1 8. A printed circuit board according to claim 1 wherein said
2 reinforcement fiber is glass.
1 9. A printed circuit board according to claim 1 wherein said
2 reinforcement fiber is aramic.

1 10. A method according to claim 2 wherein said dielectric layer has .

2 opposing first and second surfaces, said lamination step performed
3 such that said first surface is laminated onto a metallic surface; and
4 said method further comprising the step of :

5 (d) electroplating said second surface such that a second metallic
6 layer is formed on said second surface and said via, and electrical
7 connection established between said first and second metallic

8 surfaces.



cl ai miwhereinsaid reinforcenent fiber is aramc. 1 10. A nethod according
to claim2 wherein said dielectric layer has 2 opposing first and second
surfaces, said |lam nation step performed 3 such that said first surface is
| am nated onto a netallic surface; and 4 said nethod further conprising
the step of : 5 (d) electroplating said second surface such that a second
netallic 6 layer is forned on said secont surface and said via, and
electrical 7 connection established between said first and second netallic
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claim 11 further Cé?%mife%@%éfep.e step of 2 (e) creating a circuitry pattern
ayers.

on said second netallic S 1 13. A method according to claim10
further conprising the step of 2 (e) creating a circuitry pattern on said

first andisectnd rmheéthb@abama_rrﬁ;tolcléiﬂnmmﬁ%&r%rﬁ&mﬁ@iﬁwstbpl&' aim 2

wherein said dielectric layer is coated 2 with a first nmetallic |ayer on
said first surface; said nethod further 3 conprising the steps of : 4 (d)
el ectropl &ing a sEjwrdating aldrcuitlygaternohsaihsecaretmethlfivialere of 5 said
dielectric layer after said drilling step is perfornmed such that said

1 13. A method according to claim 10 further comprising the step of

‘2 (e) creating a circuitry pattern on said first and second metallic layers.

1 14. A method according to claim 2 wherein said dielectric layer is coated

2 with a first metallic layer on said first surface; said method further
3 comprising the steps of :

4 (d) electroplating a second metallic layer onto said second surface of
5 said dielectric layer after said drilling step is performed such that said
6 via is also plated, and electric connection is established between said
7 first and second metallic layers; and

8 (e) creating a circuitry pattern on said first metallic layer;

1 15. A method according to claim 14 further comprising the steps of

2 creating a circuitry pattern on said second metallic layer.



6 via is also plated, and electric connection is established between said
-7 first and second netallic layers; and 8 (e) creating a circuitry pattern
on said first metallic layer; 1 15. A nethod according to claim 14 further
conprising the steps of 2 creating a circuitry pattern on said second
metallic layer. ABSTRACT PRINTED Cl RCU T BOARDS W TH VI A AND METHOD OF
PRODUCI NG THE SAME The present inventionigs related to printed circuit
boards. In particular, the present invention is related to nethods of
produci ng vias and mcrovias in singéqug tiple layer printed circuit
boards or substrates. The present i iBh rovides a printed circuit
board which includes a first and second netallic |layers and at | east one

dilel ectric | ayer PRINTERPRINRAIIT HOAMIPS SRTHOVIAY AN IERHUD pren ol ass

and resin, and at |east one net ated via or channe rough. The

via has a straight wall al ongpj | et rai ght netal plating,
giving the via effective and Irae |aglbgne eT(#Fi ?ﬁ“‘(ﬁ)nducti vity between the

first and second dielectric |ayer. The via may be a blind via, in which
the second net dfHe présaptinveaten & rekied & Priafed dirRcutt Boards! Afrtidular, the

present invention is related to methods of producing vias and microvias in

single or multiple layer printed circuit boards or substrates.

| The present invention provides a printed circuit board which includes a
first and second metallic layers and at least one dielectric layer
therebetween. The dielectric layer contains woven glass and resin, and at
least one metal plated via or channel therethrough. The via has a straight
wall along its channel with a straight metal plating, giving the via effective
and reliable electrical conductivity between the first and second dielectric
layer. The via may be a blind via, in which the second metallic layer covers

one end of the via.

FIGURE 1



