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| NTEGRATED Cl RCUI T DEVI CE AND METHOD OF MANUFACTURI NG
THEREOF BACKGROUND [ 0001] This invention rel ates

wqgemgriagl’y to an integrated circuit (1C devi cecasd2@s/000225

nmet hod of manufacturing the |1 C device. Mre
particularly, this invention relates to an I C device
including one die or two or nore dies arranged in a
matrix array package configuration so as to achieve
very high pin counts and multiple functionality with
in the defined device geonmetry, and to a nethod of

manuf act ur '
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need to al so reduce the WEREQH | C packaged devices
and to add nore functionality so that nore of these IC
devi ces can be packed into a given area of a
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5684 aicathite PYMYERY density as the chip size determines the package |0
density.

[0003] U.S. Patent Nos. 6,777,267; 6,768,331; 6,667,543; 6,635,509; 6,596,560;
6,593,220; 6,465,281; 6,452,238; 6,441,488; 6,429,511; 6,341,070; 5,448,014
discloses an IC device having a footprint approximately the size of a die of the iC
device. The steps for manufacturing the IC device includes: (1) providing a wafer
that includes multiple dies wherein each die includes multiple connection pads, ‘
Different packaging process steps are added to arrive at the final IC device before
the same are separated.

SUMMARY
[0004] According to an aspect of the present invention, there is provided a

method of manufacturing an integrated circuit (IC) device. According to the method,

a wafer including multiple dies separated by separation zones is first provided. Each



[0004] According to an aspect of the present

invention, there is provided a nethod of manufacturing
weanoivegiated circuit (1 C) device. Accordi ng POTiSER005/000225

nmet hod, a wafer including nmultiple dies separated by

separation zones is first provided. Eachdi e includes

connection termnals on a first active side of the

wafer is separated by wafer dicing process well known

in the art of sem conductor, manufacturing. A

conductive substrate of pre determ ned thickness and
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mat éri al 1 ncludes renoving
exmrichtioh ipweesseseri al from a second side of the
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material from a second side of the substrate, opposite the first side, to expose the
patterned circuit layer on the first side of the substrate.

[0008] Preferably, the method may further include substrate etching depth be
determined by functional requirements.

[0009] The method may further include forming terminals electrically connected
to the contacts. Preferably, forming terminals includes forming a solder mask over

the routers and contacts on the second side of the substrate, removing portions (,)f, B



10

15

20

25

30

patterned circuit layer on the first side of the
substrate. [0008] Preferably, the nethod may further

wonael7wdei7subst rat e et chi ng depth be det er m nedrPby/SG2005/000225

functional requirenments. [0009] The method may further
include formng termnals electrically connected to
the contacts. Preferably, formng term nals includes
form ng a solder nask over the routers and contaets on
the second side of the subsirate, renoving portions
of t he sol der mask over the Contacts to expose the
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b Fr ntgrpeeplag CE VAR I detios e CLUPREeR
[vet syod Aesdding echnaber éspect of the present invention, there is prowded an

integrated circuit (IC) device manufactured according to the method described above.
This IC device includes a first die having multiple connection pads on a first active
side routed to the corresponding contacts on a second side of the first conductive
substrate. Some or all of the ground plane contacfts on the second side of the

substrate are electrically connected to the heat sink attached to the second side of

the molded IC chip.

BRIEF DESCRIPTION OF DRAWINGS
[0016] The invention will be better understood with reference to the drawings, in

which:
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This 1 C device includes a first die having nultiple
connection pads on a first active side routed to the

woanr/aepiondi ng contacts on a second side of thecriSG3405/000225

conductive substrate. Sonme or all of the ground pl ane
contacts on the second side of the substrate are
electrically connected to the heat sink attached to
the second side of the nolded IC chip. BRI EF

DESCRI PTI ON OF DRAWNGS [004 6] The invention will be
better understood with reference to the drawi ngs, in

whi ch: Fi 1A to 1F
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present i nven irst side one (2)
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i nvention
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e s MR ARS8 RS Lo Gl by
é&ﬁvﬁe@guct|ve substrate (8) ; F|gure 4 is a sectioned

?-'[ 19U jg % %seeﬁg)ed %ﬁ%\ﬁlﬁ:&f éllié’]ﬁ/rg&%[lllt Ploerﬁﬁﬁ h’%odsé}%%r@ge filp chip

ng trace circuitry
(15B3tteched todhd fonting teicasirgutyy 38) qrﬁt@e Er@hﬂ%ﬁ) okthe G@&“Ffa@e
élﬁa)strate Jgure 5 is a sectioned drawi ng of the present
I nvent i

n net hod, after fuII encg SU|ﬁ¥5Q$ﬁ gﬁ t he
Fiowret5 is pgectiopgd grawingof Ehﬁtﬁ?sre fiaven ‘§) WEY'R lg“
Edcbs Bt 178 thd Mstisiie (Rpdftrer substraien (8) @fitts Fipcbhind U6) a'qtgched to

b el bbb olhensl BT 80w ng' exposes -
r out i Figure Baca sedtipoad draying ofi ¥ pmqemtwyegg@dﬁ@t 9, &gOV(I

>fpotsgc? Igﬁ Heblc %Ptﬁ};(q ) Jr?thg séc%})d sidE (&)W the Cohduclive

raw ng shown for easy understandi ng
@tﬁbsfraﬁet(%r steps of thls met hod of invention ; Figures

8 i s BgHeqtid QﬂiﬁgecﬂdraWnﬁg»f pi. 8 stewadsreasy undergandingof further

nmet hod sho g%f rrEI eted I C device (10) with build

Bi5PY ﬂftt@FEl?m? 'n)’e'? ulation layers (21 , 23), a

SOI deIFlgmsBIIS’ngsécatyrmd draging ofdbe darentinerntion UWﬁ‘Od showing a
etlj' Id¥e dﬂ 9?%{% A gﬂ;n ebc':Uf‘fH@ctQ %%Qllatldﬂ Iﬂygr@ 29 2:§ &

oned er ent enbodi ment Egs
sdd@‘en@klhﬂ isyones) @oie@wné@rsbum mﬁa'@r@) (2N ?‘6“93 (
arri veg@k ods 8 ¥edtiehed draRmg lopg aiffe@hfYmbodiment shown with three
different IC devices (A, B & C) packaged fo arrive at a system in package (SIP)
configuration (12) ;

Figure 10 is a sectioned drawing of yet another embodiment showing two

different IC devices (X & Y) packaged to arrive at a stack package configuration ;

Figure 11 is a sectioned drawing of yet another embodiment (16) showing a
through hole filled conductor (35) bridging the ground planes of the build-up levels
(23) with the heat sink (37) attached on the top side of the IC chip for grounding and

electrical shielding purposes ;

DETAILED DESCRIPTION
[0017] Figures 2 through 8 are drawings showing steps for manufacturing an

integrated circuit (IC) device (10) according to an embodiment of the present



10

15

20

25

30

configuration (12) ; Figure 10 is a sectioned draw ng
of yet anot her enbodi nent showing two different IC

wdevi7oesi7{ X & Y) packaged to arrive at a stackprpaskaws/000225

configuration ; Figure 11 is a sectioned draw ng of
yet another enbodi ment (16) showing a through hole
filled conductor (35) bridging the ground pl anes of
the build-up levels (23) with the heat sink (37)
attached on the top side ofg the I1C chip for grounding
%Egcalg%}ELFaI shleldlng purposes ; DETAI.LED
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'EF%U?A! gfjorPMe exposed circuitry at the second side (6) of the substrate (8) to rout
the interconnects and obtain a fully encapsulated chip scale package configuration
(10) and function. Preferably copper may be used as a conductive trace (21) (Figure
8) material and solder mask be used for dielectric layer (23) purposes. The final
passivation mask layer (25) (Figure 8) has been deposited, portions of the
passivation layer (25) over the connection pads (21) are removed using conventional
techniques, such as photolithography and etching, in a REMOVE PASSIVATION

LAYER PORTIONS to expose the connection pads (27) (Figure 8).
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chem cal and or nechani cal processes that are well
known to the people skilled in the art of

weem7oosiduct or processes. Preferably the un-di scuisSkeas000225

material on the second side (6) of the substrate (8)

is renpved in-order to expose the circuitry (13) that
|sbp?rt|alky)etched on the first side (2) of the
substrate (8); [0018] The next step proceeds to a FORM
BUI LD- UP LAYERS (21 and 23)g (Figure 8) on the exposed
circuitry at the second side,(6) of the substrate (8)
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[0021] Another embodiment of the IC chip (14) fabrication is shown in Figure 10
where two IC devices (X & Y) fabricated using this method of invention are vertically
stacked using a flex substrate to further increase the functional capability of the IC
chip (14). The IC chips (X & Y) of a stacked-die IC device (14) may be of the same
function or of different functions. An example of a stacked-die IC device having dies
of different functions includes a processor die, a memory die and a MEMS dieina
stacked configuration to produce a system-in-chip (SIC) device. These stacked-die



conductive substrate. Al the three chips are
i nterconnected by the upper routing trace circuitry
wand7oosutect i on pads on the side one of the subBeriSa2®5/000225
Subsequently, side one of the substrate is fully
encapsul ated by nol di ng conpound or a suitable polyner
/| conposite after the 1C chips (AL B & C) are
attached. The un-di strubed conductive material on the
second side of the substrate is now renoved and the
first side circuitry exposed. Form ng appropriate
bui |.d-u rs on,t uastisahe to
F ey TS e o BB R Shh 28
sGifavg ukalstio waed (IAVY) davices.chi p m)dul e (otherw se now
@Qﬁ“ %%Pﬂ?&ﬁ%dlrﬂelﬁ%ﬁﬁ@% chip Bie)abtitat®n eosplve treBigerad 1
es

bbre AT ORI BT BTGl T PERGL S 10

SRR thhale ¥k €7) biioh o cf tbrie dlaviee!16itoi pigyidend good
met hod of

ntion are ufted for
afecksmaangs PAFENG o vty RIRCTT< BRI hefodbr e it
FrapiedMdsiahyt oohigh hewdr@pplisations14) . The 1 C chips (X & Y)
of a stacked-die IC device (14) may be of the sane
function or of different functions. An exanple of a
stacked-die I C device having dies of different
functions includes a processor die, a nenory die and a
MEMS die in a stacked configuration to produce a
systemin-chip (SIC) device. These
st acked- di eG005/ 000225 | C devices nay al so be used
for non-optical type of devices, such as MEMS and
surface acoustic wave (SAW devices. [0022] Anot her
enbodi ment of the IC chip (16) fabrication is shown in
Figure 11 where a through conductor trace (35) is
formed between the ground planes and connected with
the heat sink (37) on top side of the IC device 16 to
provi de a good el ectromagneti c shielding and very
effective thermal managenent that is required for RF
wi rel ess and or high power applications. CLAI M5
claim 1. A nethod of manufacturing an integrated
circuit (1C device conprising: providing a first
wafer including a plurality of dies separated by
separation zones, each of the plurality of dies
i ncluding connection termnals on a first active side
of the wafer ; separating the |IC devices along the
separation zones to realize individual |IC device
i sol ated fromeach other ;
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providing a first conductive substrate including a
plurality of package nodul es separated by separation

woizoeos17iorming a plurality of connecti on pad®CcwisGRévs/000225

package nodules , the plurality of connection pads
corresponding to the connection termnals of the IC
device of the first wafer provided ; formng partially
etched routers on the first conductive substrate that
el ectrically connect the cghnection term nals of the
| C device of the first wafer to route the connection
c(é@m%nals to an interior of the correspondi ng -

ction pads on the first side of the first
conductive substrate ; formng partially etched
rout epsif-hat electrically connect the connection pads
on the first side of the first conductive substrate to
the external circuitry on the second side of the first
£0 ﬂdﬁ&ﬁdidvcﬁ nﬁﬁbﬁb@ﬁﬁ@an lnagtamdhjimgjt tC)edevior wempiising:
termnals on t |rs
devi ces t8°l"ﬂ5‘ a&)r?n& %'ng Aﬁglwbpdl@ éaegg%(t)érﬁy he
fir stseﬁard’ck)nczfonesaehdgd ﬂmjwp@tsc ofachas @@H@U@:WW@C@GB@W‘?&%
, enca Hétaatcﬁ\fé%oéé(}ﬁtlié\xlﬁ r: .side of the fi rst conducti ve

subst) ra | C'devi ces insjde t

encapsul aperargipetieelC devices fiRRg tﬁﬁﬁ??aé?tﬂ? Z@P%ﬁwt@de%'%%t ers
LT enmiidLe W‘de@ﬂc@%tméédhmdmt erial froma second

si de, opposi ¥d§39;?2f§§tf({oh Ucf lve u%stre% in %h‘ﬁm L ralﬁ?&q}éﬁdgﬁe

subst r at e PIYY T ers an termnal s;
for mrhtgiuce@rsbpmmdcbysemat@edjmd si de of the waf er, t he

contacts bej e[!)l@%{ltk 'oF@J'nhé(cuSQPé‘cfsCJrﬁﬂe backbbe moQUEE] tRe

in the interior router termnal totherek? h
el ectpluraliy picopagntier padg qOHe%nQéd'E%F?rFB%P‘P'BﬁC‘,!Pé‘c}E’”B %/ pfdhe

I' fStuc%I'eekee efft?& ﬁr%”véf%iprﬁﬂ%&i ;rate and connection
ermnals on_the firs e 0 e

and separ &My RW"HF“@Q‘EJJPWE O(nhtE EE{ 50%%'& gﬁaléltrgésth?t

t he fdidckicamosutedtiiheecanndtion Ereingls opthedm device of the first wafer
| ndi vi duuge h%\%ﬁgr?elﬁz?% 1efRRds %fanv\‘ﬁtbﬁ& o?ﬂe‘é%?re@p%n&ﬂg' C

deV|é8 accor di ng

conp ruosnerglom pads ongthe fiistizids cpf\yIEe fgg,t,ﬁggdqﬁqvq ﬁg)sggtﬁ n e ct i on
term nal s Gy ﬂg%rﬁa@y RN L RGteRY thateldcgrichiyeccnaa thatdooneatibn
the | p%d(sj %X I’chce first side of the first conductive substrate to the external circuitry
on the second side of the first conductive substrate ;
attaching the connection terminals on the first side of individualized IC
devices to the corresponding connection pads on the first side of package
modules and conductive substrate ;
encapsulating the first side of the first conductive substrate to embed
the IC devices inside the encapsulant together with the partially etched

routers ;
removing un-etched conductive material from a second side, opposite

the first side, of the first conductive substrate to expose the routers and router
terminals;

forming contacts on the second side of the wafer, the contacts being
electrically connected to the routers in the interior of the router terminals to

thereby electrically connect with the connection pads on the first side of the



fromthe wafer: 3. A nethod according to Caiml
further conprising form ng conductive pads on the
woaoniiwosi7ve substrate includes ; depositing corRdusG2a08/000225
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material at the plurality of connection pad | ocations
on the conductive substrate by electro-less plating,
el ectrolytic plating, evaporation nethods, sputter
process, CVD deposition nethods, solder printing and
refl ow net hods, w re bondi studs, nmethods associ at ed
wi th conductive polyners, anisotropic conductive filns
and conductive pastes . _.and NANO cqn tiye terials ..
and firptpabstial; drfé’n%eclt'%%%@'nglgloﬂw%c?ﬁﬁ%%ﬁ@éc%%ﬁ%i@ggwces’
substdrat e to define the connection pad | ocations prior
to the de e : [ i he ki dh&iv
port i ons. QPR e lict AP LEarRinink b i RSTRAIGANe
of t hasbstis torraediice individyalized dies. eashPliwhich sevehat aiCe
for npkicgg the connection pads on the substrate ; 4. A
met hod accordjng to. Cajml, further conprisip
Boraioq exsoraing tp CRE S hercammisg riRd POttt bumps on
feahiidcaad febminsle BEthé EXldévices peordo theeepanatiorpefdise ndavices
g#r§t.s%de of the substrate: 5. A nethod according to
i % Wher ei n forming routing traces and terminals
Bncd metbsd acbeptixi to iCtaim rekirtber aerPEsinGIormiRg cRRAUCiveads Phe

g'rectoP&cﬁwﬁfbgﬂtgiﬁfcfﬁhésO;V\Bd by UV exposure and resi st
evel opnent to_ define the rQUt|?@6L#%@FS t hat .are

routed frclePeHindCOATHSEYS BACHGL! P apRgegon pad

ter gi IB&dtidhs @atgta icahdugtivecsubstratgbyeledtiodlass piétinghelecrolytis ed
conductive substrate terial ' j f
Che. SHEirDr BB BRRPTR, SR PEAE, SV deblonthdtio

r esi ssoldenpentingland rediow tnieghadie nitechhanding sBigs rngthPC?Saa?é@C'%t%

UGk %&d&ﬁﬁé 'pgl%m@r.s%ﬁ%%pi@@&ﬁugﬂi\)%‘ihﬁ@arg &ndudive pastes

cond
wher el n rmng routing traces and term nals includes:
deposand MNG eendyictivedpateial awilhe first side of the

substrat e ghalinParisbiimWY texamaucte oisktatst sitfine the
devel opnent to [

e el PR LR ot BB S R ESRu

term nal s temoving portions of the resist film layers from the first side of the
substrate to expose the conductive substrate for making the connection pads
on the substrate ;

4. A method according to Claim 1, further comprising forming routing traces and

terminals that are electrically connected to the connection pads on the first side of the

substrate:

5. A method according to Claim 4, wherein forming routing traces and terminals

includes:
depositing resist material on the first side of the substrate followed by
UV exposure and resist development to define the routing traces that are routed from
the connection pads to the routing terminals;
partially removing portions of the exposed conductive substrate
material from the first side of the substrate to form routing traces;
removing the resist material from the conductive routing traces and

conduction pads;
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depositing conductive materials in the defined resi st
routing traces ; renoving resist material that is

wonewmogi7on the first side of the first conducPC¥sG2005/000225

substrate; 7. A nmethod according to Claim4, wherein
formng routing traces and term nals includes:
depositing conductive material on the first side of
the substrate ; depositing resist material followed by
UV exposure and resi st deVﬁ%opnent to define the
routing traces that are routed fromthe connection
pads to the routing termnals ; partially re '

o vensihed coerdin IR BTl Bt Juahd res R EHERfs . g
ilc@skst routing traces ; renoving resist material on
the first side of the first .c CL swesk bvA
met hod ac&FPEy s p@tgfl%o'& ! hefqﬁ&r&:éh?&eero\fggﬁrég?i&%iﬁ%{oﬁ@W& oY
at t agivigxgosare 4@ resisti deweloprhent i defiakitheropfnagiaspefat are
connect | j R6t tePRingRds on the

fi rs{ousﬁdgébnﬁnﬁggh@?éfc ??"2‘%"%2%‘32??\/5 ,sugb;str te. 9. A .
met hod aderssiing gondycitveanatetals Rt dfige Ee[sggrr?p%q et c
devi ce t qbdignghbaistahdidnal okt is presestdnahe fratisideonf thenfist
first side of the first conductive substrate includes
appl ¢PHYCEE S4B HF ux on the conductive substrate and
OF A GRIRHACEorGing toPisinod, vitteesin Orrdieg ireuding tragas@iif HRIMINGIS
_&Iflu ality of connection termnals of the |IC device
W95t he correspondi ng connection pads of the )
conduct i veepositing senductivemagterighpmipedind sids QG SHRALate ;
subst L at edé’do@ﬁ‘iﬁg }/gsfshT%ﬁﬂﬂlf@]odﬁu bg eV dxposioerphdiesist he
attachnent process; . nmet accor di :
wher eievelermant v degnafie reuta i ia%eesotﬁ%t Th @“Sﬁdﬁ‘%gf ’uﬂ? %ﬁe@“’%
conneghi RAhdrMengemiikes f i rst side of the first

conductive substrate { oel ; ' tto th
ani sot r opFERROREGYTY \l}@k’%ﬁ?&n@% gﬁ%ﬁ/g;m %ﬁ%&%dgbﬁe? he first

si de definddiresitiro@ing tees$uct i ve substrate connecti on pads

valigni ngert'\g\ﬁngoﬂeﬁig%éﬁeb{al‘% tHeOREtQedel o? hetstitbmalksveof t he
| C device wth the correspondi ng connection pads of

the cohel@ive substrate ; applying heat and force in
&r der atntidtzaedtdihg @ Caingleflntiesr tompitieing attaching an 1C device,

the plurality of bumped connection terminals to the connection pads on the first side
of the first conductive substrate:
9. A method according to Claim 8, wherein attaching an IC device to the
plurality of connection pads on the first side of the first conductive substrate includes
applying solder flux on the conductive substrate and or conductive
bumps of the IC device ; ‘
aligning the plurality of connection terminals of the IC device with the
corresponding connection pads of the conductive substrate ;
reflowing the conductive substrate along with the IC devices to
complete the attachment process;
10. A method according to Claim 8, wherein attaching an IC device to the plurality
of connection pads on the first side of the first conductive substrate also includes:
applying anisotropic conductive films and or paste on the first side of

the first conductive substrate connection pads ;
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conductive substrate connection pads ; 11. A nethod
according to Claim8, wherein attaching an |IC device

woaod7vesiphural ity of connection pads on the fi PEeI/SER@s/000225

of the first conductive substrate al so incl udes:
appl yi ng pol ymer conductive adhesive on the first side
of the first conductive substrate connection pads;
aligning the plurality of connection termi nals of the
I C device with the correspﬁ]di ng connection pads of
the conductive substrate; ri ng the attached device /
substrate in order to electrjcall ttacht
devi ce t 8lignHeg t%ﬂ@ﬁ@h"@%"@ﬁﬁ@f‘? F’}éq ﬁ?nP |J§§'Cé%hthe
12.  forrebbasihgdenmédtiom gadsoof @leadontidctive sulistrete conpri si ng
provi di ng_enc at helc§avitle tb B2 i1 st
g e B Mot di ISR

subst r at 2 device in order
to fubd@cmmslubsmetdwneﬂznocl@ed?c,e 13. A nmethod according

1P O bt 1R o Bl biieif BeARRYIAUC aBviestolthe

T st At e first conductiyve sybst é udes
i efonwsciTRpds on TR Ui P R 1 e

con kve substrate with thernp set conpound that is

attac edvvlthteICd LCE n
of the. ePRynapaaneconsievs puRRe B e S RPN

t hat cb.sd@ﬁaembgfbtef\tddnettbe pe@;devi ce ; and or nold
conpound gqunI tthggluﬁagg/ of H&ﬁnré idANertditald bftsd 1CSdedRe WMith triee
AU Ve tr

first co at is attached with the
| C devirespondingiconnegien Iﬁ’é@s %fé'&%?‘a‘idHﬁ“’f’ §URS3iem 1. f ur t her

conpri sin ruﬁ&m\é‘ttaﬁnefdfb%v@@nﬂmtrawm sragrao elttritally mitadiethe
second side oOf t uct i EH}gstrate to

expode deyiee Pdig ‘?%g“‘it'?’%\é\é?? {éocﬁp?er? °18% W nal s and
10| ded Ashethcrfcoming eClin $1fushed eomprisintgeproviding encapsulation

con d%ﬁfﬁ%%ﬁig 52%8 LAl Sibshrite aﬁnp‘\?\{gtn AL AGEMACHBViES inPrdérd

1400 Vi ng nateriar fromthe second side of
t heully emcddsedioniddsvicee substrate i ncl udes wet chem cal

£ chi ng,  qRENARLARG t@@%‘rﬁ b ivitereitl papviaing Bheapsuletianuinrtbe

sand bl asting, water Dbl ast] ng | aser etching etc.16. A
firsttsigschf thedtset PRiyicve S@P%ﬁ'aﬁ‘? pClUeEHt her conprising
r e- r out igR@stef mblbifg 6PIB €icst side ofthel first ¢vatiucive sulstieledvitho

t%gr?nors%lflgci)nqgoutng Iihrer\it fg%lttgch%ra V\‘mlﬂ‘?hé I'Cr c%'ilicé,j rgﬁ o‘?f the

injection molding of the first side of the first conductive substrate that is
attached with the 1C device ; and or

mold compound printing and curing on the first side of the first
conductive substrate that is attached with the 1C device ;
14, A method according to Claim 1,further comprising removing the conductive
material from.the second side of the first conductive substrate to expose the routing
traces, routing terminals and molded surface on the first side of the first conductive
substrate.
15. A method according to Claim 14, wherein removing material from the
‘second side of the first conductive substrate includes wet chemical etching,

‘mechanical aberration, dry chemical etching, sand blasting, water blasting, laser

etching etc.
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wonoeveosoli nt erconnect with the external

first conductive substrate to the new i nterconnect
pads on the second side of the conductive substrate in

circuit board ; 17. A nethod according to C aim 16,
wherein re-routing of the connection pads that are
routed to the routing termnals on the first side of

t he conductive substrate includes : depositing organic
photo sensitive passivatioi%coating and or filmon the
exposed routing traces on e second side of the first
conductive substrate ; the. routin te;&knals

openi n I i
16y phétrmtmdrﬁf@fa@ﬁﬁit%%%@é‘g@“egﬁO'PWés"@rr&é% Q9o
PagsHh¥dboh ?.»3ds' thgﬁ_ﬂlésddtédﬂ@ e rbatigterofinatoordhe fiisv sideref the
coating and or filmover the '
PP e STstipie iy R oy LUl LB Hels BRER KA of the
oncdndective oindrati idl erdef totiferchinest witl Hgurdamas PERipd eifcatie,
over é_he organi c passivation and patterning the sane
us?%@ pot ol i t ographi c process ; deposit if?ﬁ]&anot hgr q
17ayer &fmetimstascerdingiia i . yARTEN SAOWNIH G FOPRPUpn Pads

OVRLt 4B Sot&y oY RetiaBIGdd Metht Fikst sile bf thp eoridugtiviehe
i nterconnectjon pad via in the organic passivation ;

18subatrafgiMdieaccording to claim 17, wherein the photo
sensitive orgasémshing ongamiy phoic bersisive phetivetionaeratipg gnd or
filmand ar spjn- L 0¥ ShP Y REBSiad1BHttRd irdl S ;
19. A net ﬁf&oﬁ@g@?&sﬁgﬁugﬁdg aim 17, Wﬁer eiin t he
conduct i veomdictie stibsitateyg may i ncl ude al umi ni um

copper, nickel,, Rk kRGbktRy térinfhalsds ghotoihGgraphia procedser
good el ectri caci .conductors ; 20. A nmethod according to
clai m 17, heRI8NPISA¥aPBposi ti on et hods of

passi vati on fidepesitfaya layeeloficendsgtiva nutelchaiig;and or film

| am nation ;. vapour. de Lti.on ; electrolytic

deposi t i ofVer e graaxe ﬁ%{%&g%éndccor ding to claim17,
wherei n the degefising thermoutimgiieges 1 intarramRACHMEPESS PSRy

i ncl ude el gcl11QidS3 heltRbbitlictive@uBSidid) oyéritle Platic ng ;
sputtering ; e-beam evaporation : Scr e(g?r]ig?rl

i i hati i Ing.p micl ;?gc ss
| am nat i Oﬂ?aﬁ‘@floma'ﬁféeﬁ%ﬂ"“&ct%?%?%tﬁs 1Y %FT, ur.et ﬁ.ér
conpri si ng pr oydpdiitke aHdeHRE lahermyd photo sensitive organic passivation
layer over the re-routed conductive traces ;
opening the interconnection pad via in the organic passivation ;

18. A method according to claim 17, wherein the'photo sensitive organic film

may include solder mask dry film and or spin-on non conductive polymer materials ;

19. A method according to claim 17, wherein the conductive metal coating may
include aluminium, copper, nickel, palladium, tin, gold, and or any other good
electrical conductors ;

20. A method according to claim 17, wherein the deposition methods of
passivation films may include spin coating ; lamination ; vapour deposition ;
electrolytic deposition ; )

21. A method according to claim 17, wherein the deposition methods of
conductive films~may include electro-less plating ; electrolytic plating ; sputtering ;

e-beam evaporation ; screen printing ; lamination ;

pri nt @dT/SG2005/000225
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metal lurgy at the exposed interconnection pad via in
the organi c passivation |ayer on the second side of

woORao7foog1gt conducti ve substrate in order to wePCasd2005/000225

join to the solder materials ; 23. A nethod according
to claim 22, wherein providing under bunp netall urgy
at the exposed interconnection pads may i ncl ude

el ectro less plating of nickel and gold ; electro |less
plating of copper and gold . silver conductive bunps ;
gol d conductive bunps ; conguctive pol ymer bunps ; 24.

Brovi ch TUSH PEFOBLRGTG a PR RS BT e,
of nidiluRgeothd expsted mﬂerbbrmef:mdnsnadclmd U@tqrg@l@mﬁgswt@néayer
S oIOBAFf rrsgetﬁ?rgéjs@é: gfotﬁegﬁrg ueccl" l/@éd'ﬂsgéie ek &b Qvepér%vjbﬂ't@ the

stenci| screen printing of
solsdlderrahﬂew;ls and refI ow; 26. A nethod according to

5% ai M 2 hetnill %Ec%r&ln%%\élrﬂ'zﬁ%rﬁéﬁélﬂ ﬁfovfdlﬂ\@mnﬂ@ UM&M} métallwgie

ectroplatln% aIIoY

nmeehhg exessA i ‘Pf@o'i"@d&“aﬂaﬁ? DRy r\‘R}Ha? 8\%”%(%%'8 rﬁ’gOf 'Sf(%fer

blulréﬁa gaId"n; lf’fléhéc’drd’l gésu PRitiSd eMppersad geld ; pivientinugcetye bympsl egold
allo s and re 8 t hod d

cI&P b%ﬂ? &Cﬁagvﬁ%ﬁQQMﬁlsoﬁagg aﬁloagcggean?o:o

34:| der Ammpnmcmiyxg itndhiod® ftmmeemmnﬂsgwsm@f@g@@gier ki pipjng
( gg‘g@ig dﬁdérb%gqggg&al)urw 1Y seabisidEFthsRbRhaudiegsubstrate ;

o it by e S48 SR o
?ﬁm@'g%%nhws&é@i pAnding &vhsemet dlloyhendeflaer bunps may

si ze
Ay onBrean g shons SRel e WheITpRRs sl eifpina ey
netifvhdieattoplatng of soldéralloysBndvgfonsi n t he sol der bunps
g? y ingl rH&ﬁ(%c}oéégErgﬁxhﬁ@élalww WAGrel &mlﬁﬁ%mr|buﬁgln§%ay

‘cronete ters in
netitebiestanct sireep Rristieg efiseider alignbals EI”H el¥ar ati ng t he
IQ% gls ugé%@%%&&cg@ﬁ@?@&mm 5| P& 20fwhiehm soides bllays @ser/for
ar er cin 3
c SoNaT PR BPEPRRS Sy SORRS LS SRERT ASY el aEFthe
Ial @Rgigh h&d%ﬂarse(tag qOORH1088 / @SPHSBB em)b@tdqtl@edrfgﬁeusn@mde
aser di.c ess ; 33. A nethod
ac 89égﬁﬁb é?@yﬁﬁ%ﬁﬁﬂﬁ&gz in separating the di
ag.ong A hetmgpamdm@w dlaimeds whereintiee SRS PHRPR MRY 'WCWEF Sletels
di esz%? ?Q{g'irﬁgroprf LQLHSN as 30 micrometers to 875 micrometers in bump

diameter.

30. A method according to claim 1, wherein the solder bumps may include bump
sizes ranging from as small as 20 micrometer to 875 micrometers in bump height;

31. A method according to claim 1, where in separating the dies along the
separation lines of the substrate my include standard wafer dicing process ;

32. A method according to claim 1, where in separating the dies along the
separation lines of the substrate my include laser dicing / cutting process ;

33. A method according to claim 1, where in separating the dies along the

separation lines of the substrate my include die shearing process
34. A method of manufacturing an integrated circuit (IC) device comprising:
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34. A nethod of manufacturing an integrated circuit
(1C) device conprising:providing a first wafer

woned7wdstg a plurality of dies separated by separaGo@s/000225

zones, each of the plurality of dies including
connection termnals on a first active side of the

waf er ; separating the |IC devices along the separation
zones to realize individual |IC device isolated from
each other ; providing a cqﬁductlve substrate

i ncluding a plurallty of package nDduIes separ at ed by
separation |ines ;

ur al.jt on
pads on t PEOVsinga st "i‘ﬁ;ﬂd"‘g‘é@"do 3 ngrarg{ L?Y dFy ié)ga'?%@&w
connegipbtiopaties,cath ekthopidiafity of dies Irm;lucltmg nemacmn terminals
termnal f.th of the wafer provided ;
for m?ﬂfﬁrgf Ct“é ﬁdé C%M%@Fout ers on the conductive
subst r at e separating tb@tcrdé‘e/me’ﬁ plopg thectepaighen ZHRM ECERER

ter mipaligudtic bdkee &léls‘d/fr&ﬁ c@éh biherfirst wafer to route
t he connection term nals

cor r espondir ARG FRICHFIYR Sb%%r?teo‘ﬂé]\"ﬁ'eq 7 P'l“ﬂ'tyﬁ H348F® t he
condugbdes s%\dbrls\tddayeeparémfnnmag partial ly etched
routers that .el ectr '

on'the- 1 ratnig sEuplS B oS AR ERk: o7 ferapage idep e
ext er pladalitg iof cmhéstipn padst desesranding & thgeopectipisterminals of the

condu qaftaching the connectl on
term lr?a‘# Y'%e%%%wa?ér?ﬁw si de of indi w(ﬂﬁ d 1C

devi ces t domtieg rasiale gisBeriioNiFrT omiie PP Stgﬂe iRk
first eléétﬁ&u@éorma@tmaeg@nﬁeauh esmiath dftﬂmlloaieui\ze obthib Sitst wafer

; t

subst puvde fhs el s JogT ofio! oGBS
encapésannadtion padeorhibe fist sithe ottbe pedurtifelsybeitaéhed routers

, Temovi ngfoM{f egep%%haeﬁg e&ﬂeﬁj%‘ﬁl ré’ ﬁla{'@r&ﬁﬁdaﬁ;b cgr{n@&‘tﬁ’e SRRA”EN

si de, opposI I rst he conductive

subst passenttes fstritecof ﬁh@éOf‘%ﬁ“é? §Ub§Hatert‘bth§Pdef e ‘WE{IV on.
for m g seQMbakieDs 98 cbﬁ@cﬁ\ﬁacﬁlbﬁtr&ede of the wafer, the

R RN RS e e
el ect gévoak lo/the comepbndiig donhbetioo padeart the rfirgisisie ob naqkﬁge
ter m RaF oA geadycid flosPH8% % P T Gevi ces. - and
encapsulatlng the first side of the conductive substrate to embed the
IC devices inside the encapsulant together with the partlally etched routers ;

removing un-etched conductive material from a second side, opposite
the first side, of the conductive substrate {o expose the routers and router
terminals ;

forming contacts on the second side of the wafer, the contacts being
electrically connected to the routers in the interior of the router terminals to
thereby electrically connect with the connection pads on the first side of the
first substrate and connection terminals on the first side of the IC devices ;
and

separating the dies along the separation lines of the conductive

substrate to produce individualized dies, each of which serves as an IC

device ;
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separating the dies along the separation Iines of the
conductive substrate to produce individualized dies,

weoaadt/o817nvhi ch serves as an | C device ;35. A netcinsd2005/000225

according to claim 34, wherein the IC device package
may include two and or nore |C devices to be

i nterconnected and processed on a single substrate
nodul e si nul taneously; 36. A nethod according to claim
34, wherein the conductive 5substrate may be processed
with plurality of term naI connection pads for two and
or nore | C devices in

referr t
3BCM t i Ipeme’fhsci’ac%lrdﬂf&tﬂ&ﬁ“r%% 'lﬁrﬂ’ég}edsgﬁgf?ﬁ%pﬁgg%% ein
t heoi5 1o WO oPAMEre0C deviEe tb Ge tieeticare®ciwd yndh processed on a
i nt er connect ed um@(ﬂpthe routers on the first side of

t RN THAGERP PG SLTHEYEYSYi or to the I C chip
381 t achwerthodrocedisg fo <38 34, wWiearkio dherapgreive @Uttsg afemgyhe

gfpgoc\'\e@g%ae wi #qulwaﬁiy ?ﬁbﬁin hzgl:cgﬁ*@cﬁ@rﬁpé@}(orb\ﬁo Brdonrhdre iGane

eren unctional waf ers : 39. A nethod
actswices ing siegle masyie eferjaddp @s NGMhlepartial Iy et ched

$5ONIUCA hli QUi 1y R aE o Ead onrdepmc 6y or |
u

chevienitenbn miecrar s Ry il ARG 2
dedHnG@ctK/e Suﬂmtemﬁoaﬁ tl’idﬁlﬂbhmt’@@hrm?l@r RIAeaser s in

323h| ckngs H’iod acg‘Ordﬁb F%]H%A%vhé@%fh@%&%ﬂl@ Qeviéd3 may be from

nt egr evice conprising: providing a
f i the samefard oi ditiérendifungtienabvafer i ty of dies sgpar at edgby

%ﬁgla{]aﬁ& 'rr{%ﬂ??%%g%?llngﬁﬁ{blﬁhﬁ M@rem tHe abntlblw aidhed iceisductive
e -
e s Al S0
t h&ftﬁﬂ@aﬁ@ctlm :zones to realize individual |C device
A.!ngsta tr 2?@&]{13% RCEQT Jﬂn&qg g%[m 1, e‘?é(lh e d%vﬁ@f@h‘\‘é? b¥ 8s thin as

urality of package nodul es
S ep@amiraetirng IS’@[E&IH@BI,OH lines ; formng a plurality of

AONnect ) anyPAdy m%ﬂuféaﬁur@%lﬁﬁkggrafaadmb@sum debiee pcbr‘dpr&lingt y
of connecti1on pads corres ond| connee
t er mi nal s Pesvidinge firgt waksy incgid Fﬂ‘éra&?éf)ﬂfespﬁ’eg\e} CF ¥
‘; Sgglsr@g?r%ntioﬁéé YadH of iﬂ@plﬂr@hﬂ/ ef dicpincluting canmdelionitgrainals
- ona f?rst act&l ve side of the wafer ;
separating the IC devices along the separation zones to realize
individual IC device isolated from each other ;
providing a conductive substrate including a plurality of package
modules separated by separation lines ;
forming a plurality of connection pads on the package modules , the
plurality of connection pads corresponding to the connection terminals of the
IC device of the wafer provided ;
forming partially etched routers on the conductive substrate that
electrically connect the connection terminals of the IC device of the first wafer
to route the connection terminals to an interior of the corresponding
connection pads on the first side of the conductive substrate ;
forming partially etched routers that electrically connect the connection
pads on the first side of the conductive substrate to the external circuitry on

the second side of the conductive substrate ;



el ectrically connect the connection termnals of the
| C device of the first wafer to route the connection
woeoriongl7s to an interior of the correspondi ngPCT/SG2005/000225
connection pads on the first side of the conductive
substrate ; formng partially etched routers that
el ectrically connect the connection pads on the first
side of the conductive substrate to the externa
circuitry on the second sidg of the conductive
substrate ;attaching the connection termnals on the
first side, of di vi du ed. | 4o the ..
corres pon&ft?@'r@gmen%o&ﬁ%ﬁn Se§@§nao no(%ﬁ ﬁé ﬁrg tSSKEe ofd Jﬂgwdua leed IC
pac ka@enc&mduihee&rmmbrdmg daonectien pagis on ithe érst side of package
encapsu({ aﬂgcgnd[}%att\)es%ﬁ%ltéje of the conductlve

substrP0 e to devi ces inside t

encapsul asncapsgetinedhe Giptside Hfdhgeandidive ?“l?fr@i’?eta emggd Hifs

;T enB\YeliBediRsigd fB %ﬂcéb@ﬁlght%géﬂfér With @1 rairtisfly etched meeond
side, opposite the first

i co
subst r at e "$BOMREIHRChE&O P%’l??‘éér@ H%Irerlp oLt %‘r{j; ﬁ‘lje%l\rdﬁg ngogsn;e
f or mipgficosdeof the Obhcmbm/essebsiwde wiedpossfthe togtefmfrd rouiehe
con tﬁcts e| ng electrically connected to the routers
in t HEM'MA'erior of the router terninals to thereby

el ect ri calféringmentects onithensechrd sigmefds WaiR" Predonisisthsing
f I Steléﬁtl‘?c%llypéo h@cﬁeé fo'tid rofiePsih |ﬁteﬁ<5\de ﬂ{éﬂﬂlﬁét ie@rhinals to

termnals on first sij

separtherchyelestacady 6%””8?%@ ﬂf%%""%‘@%ﬁ? 8??'50?{' #‘ ﬁ(rasé 9'8? {jtﬁ'
condugztii syiBstitEdSHdr chBection fefroidais en ithedirstistieaf thed @ deviees ;
each of which serves as an I C device ; 42. A nethod
accor%]dng to claim4 1, wherein the encapsul ati on tool
may be pr eepatetihgtng tiemalohg thegaparaiian lipps thfr erislucyRe

S' d_e S‘{Iﬁw%& p%éh%\é' iduafiied dfesBAchQfwARE 86rdédgs &DIC

er el e through holes on the
encap@m!icat,ed IC deV| ce may be partially and or fully

b3 ed AWnEi!Ho@ b&@wﬂgqalcla;m a;ﬂdwhdsremmfael éngapiatios tiolmay be

t [ t hod 43, wh '
{ heveusaiip airoat e 8 =ity p s SEICHTERS, The el
hol e meymbtod actcxardtrm'tn ekine dZ,vwhehe"n the ﬂg’@@ﬂhm‘?ﬁ QHke of
the |G d%YedCIS d‘é 'a)$ bé B%{@Qaﬁa of fﬂl ARG Witd eRlcliRaRfantihe

corrdGRSGE ISy Fal accordl ng to claim
41 thaﬂn@ﬂmqmdvﬁléemkﬁﬂg'ed top side of t he

44. A method according to claim 43, wherein the conductive material that is in
the mold through hole may be interconnected with the ground plane of the IC
device that is routed on the second side of the conductive substrate ;

45, A method according to claim 41, wherein the exposed top side of the
molded IC device to include a conductive material ;

46. A method according to claim 45, wherein the conductive material on the
exposed top side of the molded IC device may be deposited using electroplating
method ;

47. A method according to claim 45, wherein the conductive material on the

exposed top side of the molded IC device may be deposited using electro-less

plating method ;
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nol ded | C device to include a conductive nmateri al
46. A nethod according to claim45, wherein the

woaoniiwosive material on the exposed top side oPCTi62005/000225

nol ded | C device may be deposited using el ectroplating
method ; 47. A nmethod according to claim45, wherein
the conductive material on the exposed top side of the
nol ded | C devi ce may be deposited using electro-I|ess
plating nmethod ;48. A nethpd according to claim 45,
wherein the conductive material on the exposed top

side of th | ded 1.C devi i [
Sput t oA BPOEREETRGIA 45 wATo R SHRARRLS Btk dthe
¢l exposedifop sible vithaimphied & deMinst maycbendanesited|usig Spyier
ex o%gdn; dside of the nolded I C device may be
depBETT &7 usi'ng conductive paste printing nethod : %O.
49, et ho#l mathasrasrerging & ¢aia 49, wherelihs eSS ML o
B, Lb4ed 1o Bidk BENEXRRRE IL HORceshaebeodepobitedmsindedndiClive
device may be deposited using | am nation nethod ; 51.
A nestestinge®siaf ng to clai m 45, wherein the conductive
sgat er i ala methbiacoerdieste dlaino g5, sitgesinthetchedusiiyedaaterigton the

devi . . ¢ _ il
trrend e pUC Rl Bl it SR o arion
acaethddng to clainms 46 thru 5 1, wherein the

| 539”0'““2\ %%tr{@)&ﬁ‘a_@édr@hg Rtidih @51 @iRersih @6 @hdiidiee matetialbnl t:
e my be

Vi ce oined to_the through haol e con '
eeEpre B FiSe AL IR 1F €O/ aEos depsstey (ISR piete
acsl LG hahesiv@bmadhenwhehed n t he conductive materi al
the top side of the nol I [ t ood
Phor mal. SAIRIRSFRBY G AP Oy St e #cohfchud
aceetetlilng thotoplsiierf B2 maesriGidevienmay BRIANELIR BSHRPEIN al
the L o osbele liedder Rk dRd ICaelrd ce to act as a good

el ectronagneti c lelding of the |1 C device : 55.
5%t hod o methedperarding RE'ERA 5.?n“l”l§é‘?'%f?@oc°8?lf°§‘(ﬁ 'i“a%f ‘?@’e top
dexhi& 6r th® FRIded i Bevicetb @¥t a3 aghod tidnmatcondiotar forried iddavige:

Bach of A Hetgp apierang BGRIGgeuRte BRI AARRR e op
t esigé bRths moied 1€ Heite tactiasen griodelesirompgnefigpliglding of the IC
device ;
55. A method of manufacturing an integrated circuit (IC) device comprising :
providing a first wafer including a plurality of dies separated by
separation zones, each of the plurality of dies including connection terminals
on a first active side of the wafer ;
separating the IC devices along the separation zones to realize
individual I1C device isolated from each other;
providing a conductive substrate including a plurality of package
modules separated by separation lines ;
forming a plurality of connection pads on the package modules , the
plurality of connection pads corresponding to the connection terminals of the
IC device of the wafer provided ;
forming partially etched routers on the conductive substrate that

electrically connect the connection terminals of the IC device of the first wafer
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separating the I C devices along the separation zones
to realize individual 1C device isolated from each

wobtheroog17pr ovi di ng a conducti ve substrate incl BATSG2@5/000225

plurality of package nodul es separated by separation
lines ; formng a plurality of connection pads on the
package nodules , the plurality of connection pads
corresponding to the connection termnals of the IC
device of the wafer providgg ; forming partially
etched routers on the conductive substrate that

elecfrically ¢ EdrrRpbisdi®f t he
I e e

t he camedionipads erihgififiside ohthg SORNCEYS YPSE®E t he

correspo ngrnqg%saﬁa@%hea rcﬂ%‘i‘§ tHaRelbticdly cornest the cafnettive
conducti ve su

r out eads qrihe first 2dq ¢f; ”&%‘F‘?’V“@Uﬁ %gtﬁﬁra{ehtg tﬁc%eﬁ( ﬁééﬁ%l fe'?)%mt ads
on thR Jebcﬁlﬁismié ddeheadontilngive suldtretei ve substrate to the
external ci r { ctonnec'il{;r?te‘?‘rﬁﬁ;lglg%nﬁfl‘léjﬁ'st%fidetd?ﬁ'nlelduallZed IC

conduct i V%ﬁag tac he connecti OI’} K
t er mdedtes tometobeeénonsmg sonhectism naﬁa Py thgu st sidgefpgckage

de‘” C%%ulgé’aﬁ{&n%& #ESeRdidhg connection pads on the

t dul d d
; ;ﬁcapsupmapﬁgatma@e?ﬁr%d%sq?i{@a%ﬁ ‘(f: 'ge %@ﬁgﬁtgttgégéédtﬂge

substg @E\ﬁcés%s@i@tiﬁ&eﬁdégsdlé}mtd@etr@emtm theipadiathhetched routers ;
encapsulate fogeth e‘é"'gt n t[‘\% RALH %#nyﬁ s%%&#tﬁéidé %Hﬁcfé‘ité

. renmovi nEEMNEHETR Ve nmateri a m a second
Si de theomtasiet ef thdeoriductye sebelate tofexpese ﬂ&)rﬁ’d'i?fﬁ qnglgouter
substtrate t.o expose the routers and router termnals ;
f or miHG" B8t act s on the second side of th oelg
contacts Funing centats o &1 SegoRdbiTR iR atsh ﬁWeCOP%u§er S

int ré?ec'trﬁ%lﬁir dofhec®fd th R roouetsn tHeantatiorall thetrouteittemaihays to

| ect t th.th
Fi  sthapekeepiepharea E L rr P AR e, REHS: O ithe

t er mralsGbsbatetdnd chhnestiorsiecraing$ on He firet sigewf #edC dewers :
separat,ing the dies along the separ ation |lines of the
cond ¥ ve substrate to produce individy %l zed di es,
each of vvlsbndnati;lgrthﬁe@e%\glorgmthp@eparatlon lines of the conductive

substrate to produce individualized dies, each of which serves as an IC

device ;
. - 3 nd .:
forming electrical connection terminals on 1% and 2™ side of the an

intermediate flexible printed circuit board to accept two or more IC devices for

stack configuration ;
assembling the individualized IC devices on either side of the

intermediate flexible printed circuit board to form a stack package ;

56. A method according to claim 55, wherein the IC device may include an

intermediate circuit board to form a stack package to increase the functional

capability of the IC device :

57. A method according to claim 56, wherein the intermediate circuit board

may be of flexible and or a rigid type ;
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device ; formng electrical connection termnals on
1st and 2nd side of the an internediate flexible

woR0TIBsH7¢Ci rcuit board to accept two or nore | ECUSGR@SH00225

for stack configuration ; assenbling the

i ndi vidualized I C devices on either side of the
internmedi ate flexible printed circuit board to forma
stack package ; 56. A method according to clai m55,
wherein the |1 C device may kgclude an internediate
circuit board to forma stack package to increase the
f uncti opal abl | baad
fecor dl'%] ih8 %fcg{ ngstéc vmtsg%v ﬂgq\éllﬁtg%nperre ?gﬁg%

Ci rrwlabcdmomed{) daycdgeancbptrfs@sut@f%maﬁﬁafckrde&w?r gid type

528 A AL LI04 afGr i FibRhirh @6 Gl1tir&th B8R mﬂéﬁﬁédiﬁt@ cifdﬂﬂ board

Tt er médiat & ) rcuﬁjtlo boar d yefgccq?% E 3 hsctr % -
on NgytoR nedgdemRiastie ARA o AR ABR0T €S AN 4T S‘ACOHE{J )
&g cor d'A"Ehefh@d @Ec%ird‘lh@l@,claim &6 Qiirerd Imethé inteemeigieaireuit board

circuit board .C
B G el 4 O ey D, AR te Ao FRARE,
@t cor di mmethod atairdind claivh 86 awligre inte intareedigigiciewt board

circuit b SRINESC Qe Baste ﬂﬂm
temﬁyﬁ'};ﬁluc'%% %G{EE%/ Hﬁg@aﬁ%ét chi ngtwrr(gitﬁlglod ; S 9 ]

m’mb‘d:daccordl ng to claimb56, where in the
internmediate circuit board may include connection
routers and termnals by conductive paste printing
met hod ;



