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(57) ABSTRACT

A fabricating process for a spacer connector is disclosed A
core substrate with a plurality of tluough holes is prcparcd.
A conductive comer with a dielectric adhesive coniigurcx( on
a top surface is prepared. The core substmste is then pasted
on a top surface of the dielectric adhesive layer. The dielec-
tnc adhesive exposed in the through hole is then etched An
electnc plating process to form metal pillar in the core
substrate is perfomied using the conducuve carrier as one of
tile clcctroilc.
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1

SPAGER CONNECTOR

RELATED APPLICATIONS

lllc present apphcatlon claims the bmlclit of U.S. Provi-
sional Application No 62/184,034, filed .Iun. 24. 2015. the
disclosure of wluch is hereby incorporated by reference
hcrcul hl its cutlrctv.

BAGKCiROUND

Tixluucal Field
lite present ulvmluou relates to a labucaung process for

makulg a spaccr connector. cspcciaily usulg a conductive
carrier in an initial step of the fabrication process 1

Description of Related Art
One of the traditional processes for fnbricatin metal

circuitry. a seed layer is often applied before electric phlting.
In a lau:r process, thc seed layer needs to be stltppcxt.
Howcvcr, the stopping of thc scud layer reduces die size of lu

the circuits Although such o circuit reducllon ls uny. 1( is
critical lvhen it conies to nanotechnology A fabricating
pmcess without reducing the dimension of a circuitry is one
of the popular topics to study for a long time in the
semiconductor industry

l3RII!l'IIS('RIP'I'ION Ol'l'Ill'. 1)RAWINGS

FIGS. 1A-7A shov a fabricatillg process for a tirst
embodiment according the present invention. lo

FIG. 7B shows a lirst cmbodnucnt according to the
plcscut uli cation.

Fl(i 8 shows an application for the first spacer connector
according to the present invention

FI(ig 9A-10A show some steps in a fabricating process li
for a second embodiment accordin the present invention.

FI(fi 10B shows a second embodiment according to the
prcscn( im cation.

FIG. 11 shows an apphcauon lbr the sixond spaccr
connector according to the present invention. So

I 1(ig 12A-13A show sonic steps in a fabricating process
for a third embodiment according the present im ention

FIG. 13B shows a third embodiment according to the
present invention.

FIG. 14 shows an apphcauon for thc llurd spacer con-
ncmtor accordin to the present lnvenlion.

DETAILED DESCRIPTION OF THE
INVENTION

o

A Iabrlcathlg prociws fol ulakulg a spaccl couucclor
without using seed layer is disclosed

FI(ig IA-7A show a fabricating process tilr a hrst
enlbodiment according the present invention.

FI(fi IA slmws that a core substrate 11 is prepared The s.
core substrate 11 ls made of a material of glass or silicon.

FIG. 1B shows a plurahty ol'openul s 12 is made tluough
the core substrate 11.

li(i 2 shows a tenlporary conductive carrier 13 is pre-
pared A dielectric adhesive 14 is applied on a top surface of io
the conductive camer 13. The core substrate 11 with tluough
holes 12 is pasted onto the dielectric adhesive 14.

FIG. 3A show s that the core substrate 11 ls conligured on
a top surface of the ihclectric adhesive 14.

FIG. 3B shows that thc dtctcwtitc adhesive 14 on a bc(lout si
of each thmugh holes 12 is etched, and a top surface of the
conductive carrier 13 is exposed

FICi 4A shows copper plating ls pcrformixi usulg thc
conductive carrier 13 as one of the electmde ( upper pillar
15 is formed staring from the exposed conductive carrier in
each through holes 12 A metal head 151 is configured on a
top of the copper pillar 15.

FICi. 4B shows the metal heads 151 are removed.
FICi 5A shows that top metal pad 152 ls I'onncd.
FICi 5B shows that a passivauon 161s lbmlcd on a top of

the core substrate 11 The passivation 16 also covers periph-
emll area of each top metal pad 152 and a central portion of
the top nletal pad 152 is exposed for electrical connection

FICi 6A shov,s thinning process ls performed thorn a
bottom the temporary conductive carrier 13.

FICi 6B show ctclung process is performed to the con-
ductive carucr 13 to form a plurahty of bottom metal pads
152B I lich of the bottom metal pads 152I3 is con(igured on
a bottom of a corresponding metal pillar 15

ill(i 7A shoivs a bottom passivation 16I3 is filrmed on a
bottom surface of the dielectric adhesive 14. The bottom
possivation 16B also covers peripheml area of each bottom
metal pad 152B and a cenual poruou of the bouom metal
pad 152B is exposed for ehxuical conncmtton.

lii(i 7B shov,s a first enlbodiment according to the
pl'cscnt 1llvclltkul.

ill(i 7(i shows a first enlbodiment of the spacer connector
10 is produced after a singulation process perfomled on a
product of FICi. 7A.

FICi 8 shows an application for thc lirst spaccr connector
according to the presmlt 1mentlon

ill(i 8 shows tivo spacer connectors 10 are configured in
between package substrate I and package substrate 2 I'l(i
8 shows chip I is confi ured on a top center of package
substrate 1. Clip 2 is configured on a top center of peel age
substrate 2. Packs e substrate 1 is stacl ed on a top of
package substrate 2.

Thc peel agc substrate I luis a plurality of bouom metal
pillars 1018, each metal pillar 101B ls clectucaily coupled
to a corresponding top metal pad 152 of the spacer connector
10 i he package substrate 2 has a plurality of top metal
pillars 201, each metal pillar 201 is electrically coupled to a
corresponding bottom metal pad 152B of the spacer con-
nixtor 10.

FICiS. 1A—5B, 9A—10A show a fabucatlng process for a
second cmbodlmcnt according thc present ulvcutlon.

ill(iS. LA-5B have been described in previous paragraphs
and are omitted for simplitication

FICi. 9A is the same of the product of FICi. 5B which is
a pmduct prepared according to process FICiS. IA-5A.

FICi 9B shows the conductive currier 13 1 ~ stripped. The
dielectric ixihcsn c 14 ls revealed.

FICi 10A shows thc dielectric adhcsivc 14 is stopped. A
bottom end 155 of the copper pillar 15 protmded beloiv a
bottom surface of the core substrate I I

FICi 10B shovvs a second embodiment according to the
present im ention.

FICi 10B shows a second embodunmlt of thc spaccr
connixtor 20 is produced after a singulatlon process is
pcrfomlcd on thc product ol'ICi. 10A.

ill(i ll shoivs an application for the second spacer
connector according to the present mvention

FICi. 11 sholvs tv,o spacer colulectors 20 are configured in
between substrate 1 and substrate 2. FICi. 11 shov s chip I is
conligurcxl on a top center ol'substrate 1. Clup 2 is contig-
urcd on a top center of substrate 2. Substrate 1 is stacked on
a top of substrate 2.

lii(iS. IA-5B, 12A-13A show a fabricating process for a
tlurd enlbodiment according the present mvention

EX1001, Page 17
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FIGS. IA—5B have bccn dcscnbml ui previous paragraphs
and are omitted for siniplification

l1(i 12A is the sante of the pnlduct of Ill(i. 10A
l1(i 12B shows a plurality of bottom metal pads 152i3 is

formed. Each bottom metal pads 152B is configured on a
bottom of a corresponding copper pillar 15.

FIG. 13A shows a bouom passivation 16B is formed on
a bouom surface ol'lm core substrate 11. Tlic bollonl
passivation 16B also covers periphemsl area of each bottoni
nletal pad 152B and a central portion of the bottoni nietal Ia

pad 152I3 is exposed for electrical connection
FI(i. 13B shows a third embodiment accordiiig to the

present invention.
FIG. 13B shows a second cmbodunenl of the spaccr

coiuuxlor 30 is produced aficr a suigulalion process is
performed oil the product of I I(i 13A

l1(i 14 shows an application for the third spacer con-
nector according to the present invention.

FIG. 14 slmiv s tv o spacer connectors 30 are configured in
between substmte 1 and substrate 2. FIG. 11 shows clfip 1 ls ic
conligurcd on a top center ol'ubstrate 1. Clnp 2 is conlig-
ured on d top center ol'ubstrate 2. Substrate 1 ls stacked on
a top of substmste 2

(9'hile several embodinients have been described by way
of exmnple. it will be apparent to those skilled in the art that
various modifications may be confibnired without departs
from the spint of the present invention. Such modifications
dre all w itlun thc scope of the present mvcntion, as deiined
by thc dppcndcd clanns

1(i
(phat is claimed is
1. A structure, composing:
a bottom packa e substrate;
a top package substrate stacked on lop of lhe bottom

peel dge substrate:
at least one spacer connector interposed benveen the

bottom package substrate and the top package substmste
to detine a space berween the bottom package substmste
and the top packs e substrate, wherein

the spacer connector comprises
d core sUbslralc,
a plurality of metal pillars, each passing tluough thc

core substrate: and
a plurality of top metal pads, each on a top end of a

corresponding metal pillar mnong the plurality of ds
metal pillars:

ivherein a bottom end of each metal pillar mnoiig the
plurahty ol metal pillars prolnidcs downwardly from
a bottom surface of lhc core subslralc,

the lop package substrate has, on a bouom surlhcc thereof,
a plurality of bottom metal pillars each coupled to a
corresponding nietal pillar amono the plurality of nietal
pillars of the spacer connector,

the bottom package substrate has, on a top surface thereof,
d plUldhly Of lop lllCIBI pllldls CBCh Coilplcd lo
corresponding metal pillar iunon lhe plural ily ofmetal
pllldls Ol lilC SpBCcr CollllcCIOI, Slid

the top package substrate is electrically coupled to the
bottom package substrate through the plurality of bot-
toni nietal pillars of the top pacl age substrate. the al,
pluralitv of metal pillars of the spacer connector. and
Ihe plurality of top metal pillars of thc bottom pact age
substrate, and

a bottom chip arranged in thc space bc(ween lhe bollonl
packs e substrate and the top package substrate,
wherein

thc bonom clup is mounted lo thc top surlhcc of thc
bottom package subslralc, and

the at least one spacer connector comprises two spacer
connectors arranged on opposite sides of the bottom
chip.

2 the structure of claim 1. wherein
a lop surface Uf thc bottom clnp m spacixl dowiiwardly

from the bouom surface of the top package substrate.
3 The structure of claim 2. hirther comprisin:
a top clup moiulted to the top surface of the top package

substrate,
wherein in a direction in which the top package substrate

is stacked on lop of Ihe ho(lorn package substrate. Ihc
top chip overlaps the bouom chip and each of the two
spacer connectors.

4 Thc structure of claun 1. whcrcln
each bottom mctnl pillar among thc plurality of bouom

metal pillars of the top package substrate is aligned
with a correspondin metal pillar among the plurality
of metal pillars of the spacer connector, and with a
corresponding top metal pillar amon the plurality of
top metal pillars of the bottom package substrate.

5 Thc structure of claun 4, wherein
lhe spacer coluicmlor is free of metal pads on thc bottom

mids ol'hc plurality ol'metal pillars protruding down-
v srdly from the bottom surface of the core substrate,
Blld

each metal pillar among the plumllty of metal pillars and
the corresponding top metal pad of the spacer connec-
tor fiinn a T shape.

6 Thc structure of claun 4. whcrcln
lhc bottom ends ol lhe plurality ofmetal pillars pro lrudulg

downv;ardly fmm the bottom surface of the core sub-
strate of the spacer connector are connected, in an
end-to-end manner, to corresponding top ends of the
plurality of top metal pillars of the bottom package
SUbstliilC, iilld

bonom ends ol'he plurality of bouom metal pillars of Ihe
top pac agc substrate areconncclcd to thc correspond-
ing top ends of the plumshty of metal pillars of the
spacer connector via the corresponding top metal pads
of the spacer connector.

7 The structure of cLaim 4, wherein
lhc spaccr connector further composes a dichmlnc layer

on Ihc bottom surface of the core substrate, mid
lhC phlldhly'l lnCldl pllldrs paw lllroUgll lllc Cole Siib-

strate and the dielectric layer.
0 the structure of claim 7. wherein
the dielectric layer is a dielectric adhesive in which the

core substrate is pasted.
9 Thc structure of claun 4, wherein
the spaccr coluicclor further composes a plurality of

bottom metal pads, eaCh on lhc bottom cnd of d

corresponding metal pillar among the plurality of metal
pillars,

the bottom ends of the plurality of metal pillars are
connected to corresponding top ends of the plurality of
lop metal pillars ofthc bottom package substrate via thc
corresponding bottom metal pmls ol the spaccr con-
nector. mid

bottom ends of the plurality of bottom metal pillars of the
top package substrate are connected to the correspond-
ing top ends of the plumlity of metal pillars of the
spacer connector via the correspondin top metal pads
of the spaccr connector.
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