WO 03/ 073506 PCT/US03/05359 A Mdular Integrated Circuit Chip Carrier The
present application clains priority under 35 USC 1 19(e) from United States
provi si oraio 03apgshé cat i on serial nunber 60/360,473, filed P&TRsos/E5y 2002
and entitled A Mddular Integrated GCircuit Chip Carrier. A portion of the
di scl osure of this patent docunment contains material that is subject to
copyright protection. The copyright owner has no objection to facsimle
reproducti on by anyone of the patent disclosure, as it appears in the
Patent and Trademark O fice patent files or records, but otherw se
reserves all copyright rights whatsoever. FIELD OF THE | NVENTI ON The
present invention relates to an integrated circuit chip carrier. Mre
particularly a carrier that allows for an increase in the density of
integrated circuit (IC)AdMedantntearateddrirauitfhindedrierrcuit board and anong
other things, is adaptable to connecting a wide variety of standard IC chip
package designs to a printed circuit board in a three dinensional array as
wel | as a siatpresahapphiestiong]dims pridrgptndag 3 URC éleiBfeD &Dméhﬁtedﬁiawspmsﬂoealal I
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|ncrea§| §W %’Fﬁ%esfﬁ q%g#%tl?%ﬁgsan tS'r‘;g;’a%gcess conput er menories, demand for
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brinted cirouit board in ¢ nEEOF SHEAREEEHN® he' Tndustry sw tched over
from a t echngk p@¥erk dbnticalrtlaeHRtn GRERME@Eirditich chiich Nk phutidulaily setrtiedooar d

t hrough holes In the printed circuit board to one 1
that allows for an increase in the density of integrated circuit (IC) chips ‘mounted on a printed circuit

board and among other things, is adaptable to connecting a wide variety of standard IC chip package
designs to a printed circuit board in a three dimensional array as well as a system and method for

testing the carrier and chips while all are connected into the circuitry of a larger system.

BACKGROUND OF THE INVENTION

Semiconductor chips are typically connected to a printed circuit board or similar structure
that in turn interconnects the chips into the rest of circuitry of the computer with which the chip will
operate, including other chips on the printed circuit board. In the past the chips were spread out
across the printed circuit board on their large flat sides in a simple two-dimensional array. Over the
years the trend in the computer industry has been towards more densely packed configurations of
chips on a printed circuit boards. Among the causes for this are the increasing demand for larger
random access computer memories, demand for faster computers, demand for more compact
computers and a push to decrease costs of printed circuit boards by increasing the circuit density on
the printed circuit board. In the mid to late 1980’s the industry switched over from a technology that

attached computer chips to a printed circuit board through holes in the printed circuit board to one
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WO 03/ 073506 PCT/ US03/05359 that uses various surface nount technol ogi es.
Wth the advent of surface nmounting technol ogy, conventional through-holes
on pri nt eaodB/CIsNE boar ds have been replaced w th conduct iPca/usosio3sng pads
nounted on the surface of the printed circuit board. The chips are
connected to the board by |eads in various configurations such as D P,

etc. This allows for nultiple layered circuit boards with a conpl ex
network of interconnect |ines running between the |ayers of the circuit
board. In turn this allowed for the increase in the density of chips on a
printed circuit board that not only decreases the size of the board but

al so i figl @asesribiteuehes abintgechnsiegicnl Withethe adyeut ef subfice mdutinggedhinelogdy.st ance
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the rediff@hHs hoard Pﬁéi“i"riais‘?scth? PE:e:ratlﬂ?r%ySB the ‘Eﬁ’lmpél? iy ﬁ%"i‘%&ﬁﬁe glat\e}lgér?ce in
the staGkishdyob 126 RRAHChDE of Rie®a@n a printed circuit board is
described Iin US patent 6,313,998, which is incorporated. by reference

herein, it Béemyvelrratfaesymeuns teshploshrestijedis thepaaqtics p’é?ﬁS_itloamgﬁhf‘c%’eRS&?. Us
patent (6, 313, Pa%ug h&ﬁhﬂ%ﬁa@e}y@g@hﬁ%ﬁc}n@ td $8d5cR0S Rndth FHifle YRNi®bard

posi tioni'ng one chi'p over arother. wever, as is'so typical of the
conput end ihHetkbgtdeyretdeehd distancd mgpyeanuibhietspsoin speed uphopetine phthe overgHdystems he

O TSR RE A%, 58 B L B B
ar r angefmng u&Ans iktdasObhip ds@ity@h tBéhrifadisirait Hobrl. Tietjranticobf powtianingor
package and a corresponding mrror 1mage. array on the printed circuit
boar d. lassang ghe Célimamkweanpgwf rekor grikese disgensignglaray; b phiticuY F@apﬁ{ﬁ%‘& der
ol i m nd T B B Y B A ear . ke of
a BGA ctakieg tof sendieardsaioe shiph en dipsintedcérceih boasql gmdgsc ip &% pasgrd 16:HA4%% so
elim n%h?ch is incorporated by reference herein, it being owned by the same entity as the instant
application. US patent 6,313,998 discloses a carrier with leads and a unique way of positioning one
chip over another.

However, as is so typical of the computer industry the technology rushes on and the general
trend in the industry is now moving to the use of'ball grid array (BGA) type of connections for most
semiconductor chip packages. A typical BGA arrangement consists of a set of BGA pads on the
bottom of the chip package and a corresponding mirror image array on the printed circuit board. The
chip package is then connected to the circuit board by solder balls. BGA types of connectors
provide a number advantages among them is elimination of the leads to connect the chip package to
the board. Use of a BGA connector decreases the distance the signal has to travel and also eliminate
impedance and other interference that can be generated by the leads. There are other advantages

well known to those skilled in the art.

However, BGA types of connectors have their own problems among them being an inability
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i npedance and other interference that can be generated by the | eads. There
are ot her advantages well known to those skilled in the art. However, BGA
types of wormamrises s have their own probl ens anong t hem beiPeg/En3/Hisabi l ity
-2 WD 03/073506 PCT/US03/05359 to test the BGA connected device while it

is connected into the circuitry of a board or other device. |C packages
that are connected by |l eads on the other hand are very easy to test while
the device is still connected into the circuit since the long | eads can

readily have test probes attached to them On the other hand BGA connected
devices by the very nature of the connection are inpossible to directly or

even | pslieEt@Rd B(‘BAtd%ﬁﬁech de@ict hale Riscotndriaidhiethd dilcoitlyld€a bodrd ot dtherAleiCa
packaged chip its very nature is connected by blind
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assembly and similar processes.

The industry continues to develop new packing techniques to reduce size and enhance signal
quality. Among the more recent developments are chip scale packages (CSP). Flip chips are a
variation of this type of packaging. Like BGA connections flip chip or CSP packaging relies on
blind pads that are not exposed.

Thus, what is needed is a technique and apparatus that will allow for the stacking of
semiconductor chip packages on a circuit board that can be used with packages connected by
BGA’s, CSP, or other type of technology. Such a technique and related devices have to be capable
of accepting and connecting in a stacked, three dimensional array on the circuit board without the
need for modification of standard semiconductor chip packages that would be used with the
apparatus and method. Additionally, such a technique and apparatus should be able to allow for the
testing of the various chips and related items without the need for removing the chip or item to be

tested from its connection into the circuitry of the overall system.

SUMMARY
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of accepting and connecting in a stacked, three dinensional array on the
circuit board without the need for nodification of standard sem conduct or
chi p packagas/orise¢ woul d be used with the apparatus and merhisd3/05359

Addi tionally, such a techni que and apparatus should be able to allow for
the testing of the various chips and related itens w thout the need for
removing the chip or itemto be tested fromits connection into the
circuitry of the overall system SUMVARY -3 WD 03/073506 PCT/US03/05359 It
is an objective of the present invention to provide a nmethod and apparat us
that will allow for the stacking of sem conductor chips on a circuit

board. It i gtidaf e6jbdie oPcPEdsbit@n@htide pRyvedethethddMRIHppABtuE hapPWiMAlde a
nmet hod and apparatus that can be integrated into current circuit board
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sur f ace;af; {;ﬁlﬁs Y AHE @1 Ring) ab Q?laﬂbﬁﬁ KoL D hRVi AL e AnPEbb&dM stkacBd) mgs on
its top surfacé for recelving at | east one integrated chip on the top
sur f acestronattahf@sipadd eff the platfB@A apdid sgcond bouttad mssdond sisle of dlesplptiurme thet shaits
pattern_of. .pads_bei connecte Vi a,-

D1 at £ o ¢ PR e O AR g By e B BB RIo e pblbR Sk e,
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1o SRSREN e ks, LRURS, B SRl CELond UpeLDreah cagh ot v
Strut \Hafiem ©PPRR Gbink CortheSR8 & 4 ¥i§ tHaPRHEsIedvV@rdah bhel platforMo Blowel LaF/aﬂ indtiec h
speci fic conductive path connects to a specific via descending froma pad
of t he Plgstam vareihibe pigcoarastsdd 2 penductivepathdhat grisndiopardidhediptor 8copdti a
oGl 200 e AR S8 205 LSS, LB AR
the strut to the top of the strut wherein each of the strut vias connect to a specific conductive path in
the platform which specific conductive path connects to a specific via descending from a pad of the
pads of the pattern of pads; and &) wherein the carrier forms a modular unit that can accept at least
one integrated chip on the top surface of the platform and connect that chip to a printed circuit board
to which the carrier is attached and provide in the space below the bottom surface of the carrier room
for attaching at least one other integrated circuit chip to the board on which the carrier is attached.
In a further aspect of the present invention of the carrier the upwardly extending vias in the
first strut extend up to a top edge of the first side of the platform to thereby expose a top surface of
the upwardly extending vias on the top surface of the platform and the upwardly extending vias in
the second strut extend up to top edge of the second side of the platform to expose a top edge of the
upwardly extending vias on the top surface of the platform.
In another variation of the invention it provides a way to position the pads on which a chip
rests directly over a descending via. It does this by filing in the hollow portions left in a via after its

fabrication with a non-conductive or conductive filler material. This reduces the space necessary for
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to which the carrier is attached and provide in the space bel ow the bottom
surface of the carrier room for attaching at | east one other integrated
circuit cWwopsmsohe board on which the carrier is attachee@cTtiusozof3ast her
aspect of the present invention of the carrier the upwardly extending vias
inthe first strut extend up to a top edge of the first side of the
platformto thereby expose a top surface of the upwardly extending vias on
the top surface of the platformand the upwardly extending vial in the
second strut extend up to top edge of the second side of the platformto
expose a top edge of the wupwardly extending vias on the top surface of the
pl at f otHpalisbyinidifg the AbédtoioBRetQhe pade fopvBatiaon it prOVI des a way to
p05|t|onthe pads on which a chip, rests dlrectlg[/ r de 819.1 tha
does this bipduothenaspest of the MEMLERAIEPHGS RSyt that gay Psfdé‘flﬁ’ﬁ tg&

fabri C@(gﬂ.rﬁ@toﬂ‘ 6@1)%#%05}‘&)%9%&% oY Bt SIBARE UG TneMfonf drfdn BEmera. enddkionally &
reduces the space hecessary f 4 WD 03/ 073506 PCT/US03/ 05359 the pads

by avopuividgs awey fme@atmgdh@cccfrmemhwhgamsy fegtill ednaeetpdity, the epragiof Hedreepect of
the i nventLon it

connec S FRionAgd cp eg%’e'gg e%Sﬁ%‘ﬁec or's 3Io$ 8 ]tdﬁlg%gs)eﬁsrh grgnt\é%yad%%xfmup ne

ar r angpreidttesl. enAddintenoiatully adjadent glecnicad grovadsipr & astibgembbaig t he conponent s
when they are still connected to the carrier of the present invention and
connected to a circuit board by providing accessi ble contact pads points

that in one preferredprippGENIHIPTIGN oderide DROEMINGS ect ri cal grounds for a
testing probe. BRI EF DESCRI PTI ON OF THE DRAW NGS The invention w ||

be
bett er undelke twentisp vl bekeliar vaderginodby emexaminaionPhie dLETingiseRPion oget her
wtht Fi 1 a perspective ew of a
VS RO R BB, 70, 0 B O

preferr invention; Fig. 2is a
si de view oFlgal Bapeispectiot vietvef p presered embudinehiod thecanic oighe present ioyention;t

boar o 20 BB el e e e B R g
connect@ekedQvieh o ICWhipsboar d;  Fi g. 4 is a cross sectional view al ong I | ne |
- | of the carrier depicted in Fig.
Fig. 3 is an exploded view of the carrier of the present invention and components with which
it would be connected to a circuit board;
Fig. 4 is a cross sectional view along line I —1I of the carrier depicted in Fig. 1;
Fig. 5 A is a schematic view of a prior art method for connecting a BGA pad to a circuit
board;
Fig. 5B is a cross sectional view of the BGA pad and connection in Fig. 5A;
Fig. 5C s a cross sectional view of a connection technique use in a preferred embodiment of
the present invention;
Fig. 5D is a cross-sectional view of a connection technique used in a preferred
embodiment of the present invention;
Fig. 6 is a schematic view of typical circuitry on a lower routing layer of the carrier of the
present invention;
Fig. 7A — 7D provide one example of primary layers that make up the various layers of one
example of the carrier of the present invention;

Fig. 8A is a cross sectional schematic view of the principal layers of one version of the

carrier of the present invention;



Fig. 5 Ais a schematic view of a prior art nethod for connecting a BGA pad
to acircuit board; Fig. 5Bis a cross sectional view of the BGA pad and
connect i owoioa/0Fs5g6 5A; Fig. 5C is a cross sectional view @CTASODMISTL i ON
techni que use in a preferred enbodi nent of the present invention; Fig. 5D
is a cross-sectional view of a connection technique used in a preferred
enbodi nent of the present invention; Fig. 6 is a schematic view of typical
circuitry on a lower routing |layer of the carrier of the present

invention; Fig. 7A - 7D provide one exanple of primary |ayers that nake up
the various layers of one exanple of the carrier of the present invention;

Fig. 8A is &ig8BI6asREes scoiial ofsaivenat éfthe/deneref tHelpeespiitiinvenfiah thatshews tief one
version of the carrjier of the present invention; -5 WO 03/073506
PCT/ USG/eriaignakeiup theeariehs 5 cross section of a portion of the carrier of

the present ggnygent :h@fbs% @fiorﬁth@i}é@ drbge eﬁlﬁdc@ﬁlénttolﬁﬁ%a@ﬁkﬁpaﬂﬂ)ﬂa% mané éwi; Fig.

8C is a cross sectional view of one enbodi nent of a pad and part of a via
intheoftrut of. Fig. 9 is a cut away perspective view of a version of the

carrier of thepres i.nventi att .10 ' j r k cked
BGA devices%“?ﬁd?%fgp%g%%%§%§% od%%&§?éaﬁgg%'gﬁgfgﬁggggéggﬁgg¥¥%%@g§o t he
pr esentatthdhivé g & Sifcuiti HolardB&ah stabded BER ddviigs; 11 is an end view of two carriers

of the present inventi t ack ith devices: Fiq,.12 is a.Si Vi ew
of two carr %ég*ébc‘ﬁ%W?%F§¥@Wt§%ﬂ%ﬁﬁ%ﬁ%ﬁfwP S%@K“'&‘ét\lﬂnc‘@@ b&% g. 13
is a vigewic&t another version of the carrier of the present invention in

which | C chips are attached to both sides of the carrjer;. )
Fig. 11 is an end view of two carriers of the present invention stacked with BGA devices;

Fig. 12 is a side view of two carriers of the present invention stacked with BGA devices;

Fig. 13 is a view of another version of the carrier of the present invention in which IC chips
are attached to both sides of the carrier;

Fig. 14 provides a schematic type diagram of one way to connect the pads on the version of
the carrier depicted in Fig. 13;

Fig. 15 is a cross sectional view along line II — II of Fig. 14;

Fig. 16 is a top view of a circuit board to which the carriers of the present invention have
been attached and before IC chips are placed on top of the carriers;

Fig. 17 is a view of the board of Fig. 16 in which IC chips have been attached to the top of
each carrier;

Fig. 18 is a schematic diagram of another type of BGA array with which the present
invention can work; ‘

Fig. 19 provides a table of pin connections between the pads of the carrier as depicted in Fig.
18;

Fig. 20 is a view of a comer of a carrier of the present invention showing a via descending
from a decoupling capacitor pad,;

Fig. 21 is a perspective view of the carrier of the present invention with an alternate
placement of decoupling capacitors;

Fig. 21A is a cross sectional view of the carrier in Fig. 21 along line XX-XX;

Fig. 21B is a view of a corner of a carrier of the present invention showing an alternative way
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Fig. 14 provides a schematic type diagram of one way to connect the pads on
the version of the carrier depicted in Fig. 13; Fig. 15 is a cross

sect i onalwoiewambong line Il - Il of Fig. 14; Fig. 16 is &Crapoviss of a
circuit board to which the carriers of the present invention have been
attached and before 1 C chips are placed on top of the carriers; Fig. 17 is
a view of the board of Fig. 16 in which I C chips have been attached to the
top of each carrier; Fig. 18 is a schematic diagram of another type of BGA
array with which the present invention can work; Fig. 19 provides a table
of pin connections between the pads of the carrier as depicted in Fig. 18;
Fi g. 2@t ondectingWMeafecauplios b&gacitdrsandar ri er of the present invention show ng

a via descending. froma decoupling capacitor pad; Fig. 21.is a.pe ective
view of thelEareiep sgremate OEF sige! QOHV%HP%?P w@h%fraﬁ% I%fef 8%#%%0@‘“ |°£ ment
of decouRbinBvengp@ci tors; Fig. 21A is a cross sectional view of the carrier

in Fig. 21 along line XX-XX; Fig. 21 Bis a view of a corner of a carrier
of the present invention showing an alternative way -6 WD 03/073506

PCT/ US03/ 05359 DE?Q%QQ?Qﬁﬁﬁhﬂ?FhﬁﬁCﬁﬂﬁ@@pkﬁgg¥§§?§ﬁkh%ﬁﬁhgﬁ@fhFig' 22 is a

schematic of electr connections on a su ayer e carrier of
the presentThe presdtit inenti@EAYiHED DESCRHEThONIIORs TirheRRERHRRER T EBEDNMENT

The present i nventf' on r?vi des a Chi}ﬁ C rr%' er that .all ows acki ng
8 By 1055

fqr the
or arr &M isnsional ey OF dVREeHSMGHaf h@foPWbPBPmﬂﬁ¥%u%ﬁPE€- gether on
a pri ntgdrcehicetibd ot@ﬁ@&t&ké@&ﬁ%{lﬁm thédiRuRSHIaRboa. Blg. 1 he @ts?e&ﬁe vidhi ¢fa i nt o
ig a

the circuitry of the board. . 1 is a perspective view o referred
enbodi mesferrest embpslimaentpidhg ehipcamripr gt of the Pewakiventione feliipfarich? h baniopi er 21
has t O'f)latform 23 and two side struts 25 and 27. An array of BGA pads 29A and 29B on the top of
platform 23 are positioned to receive an IC chip that connects by means of a BGA pad array. As will
be discussed and illustrated below, pads 29A and 29B connect to vias that descend into platform 23
and then connect by conduction lines running laterally to vias in struts 25 and 27. Top exposed
portions 33 of each of the vias in struts 25 and 27 can be seen at the top edge of platform 23 above
each strut, 25 and 27. As will be described and illustrated below each of the vias in strut 25 and 27
descent down through strut 25 and 27 and end at a pad or exposed portion to which a solder ball 37
can be attached. Carrier 21 in one of its preferred embodiments has pads 41 for receiving
decoupling capacitors 43 on the top of plate form 23. As will be illustrated below the decoupling
capacitors connect into the circuitry through appropriately placed vias and conduction lines.
Additionally, placement of the decoupling capacitor next to the IC chip enhances operation. The
invention thus provides for proper decapacitive decoupling.

Fig. 2 provides a side profile view of a carrier 21 of the present invention connected to a
circuit board 49 with integrated circuit (IC) chips 51 and 52. IC chip 51 connects to carrier 21 by
means of pads sets 29A and 29B (shown in Fig. 1). IC chip 52 connects by means of a similar BGA
pad array sets to board 49. Decoupling capacitors 43 are positioned on carrier 21 at the corners of its
platform 23. Asnoted above the array of pads 29A and 29B on platform 23, to which balls 61 of the
BGA array of IC chip 51 attach, have vias descending below them into platform 23 which connect to
conductive lines that connect to vias in struts 25 and 27. Solder balls 37 connect to the bottoms of

the vias in struts 25 and 27 to board 49 and provide the final electrical connection to board 49. IC
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platform 23 and two side struts 25 and 27. An array of BGA pads 29A and 29B
on the top of platform23 are positioned to receive an | C chip that
connect s W9 023586 of a BGA pad array. As will be di scussedrarsd3/issust r at ed
bel ow, pads 29A and 29B connect to vias that descend into platform23 and
t hen connect by conduction lines running laterally to vias in struts 25 and
27. Top exposed portions 33 of each of the vias in struts 25 and 27 can be
seen at the top edge of platform 23 above each stint, 25 and 27. As w |
be described and illustrated bel ow each of the vias in strut 25 and 27
descent down through strut 25 and 27 and end at a pad or exposed portion to
whi ch ahpdBAnd2d th bdatd 49 @itol)h BIdeRBARE3 iRE typRial BGA padaney 6k bodrs 49hed er r ed
enbodi nents has pads 41 for receiving decoupling capacitors 43 on the top
of pIaF@“W%rn123. As will be illustrated bel ow the decoupling capacitors
connect | Nt # dnflokftnt bY thb MWL ARRGAP ﬁ%@!lyanalzatﬁ@ Baddl FShARLogARUCt i On
lines. Additionally, placenent of the decoupling capacitor next to the IC
chi p estpaciess 48 hevathenownTheductivg eias desendingsdqwnobicyel efcbrstyt dpand 27 that
decapacgit i ve dec |4 i g, L OV] i rof| i f rier
21 of e REPREL IO, ThOaeuBl Rl Aloitolbibelyfe Yo Fophofit

i Nt egr adteh cbientind sfokdPhacdel ps 51 and 52. I C chip 51 connects to carrier 21

by moans. of FIE PGS aeRisERdeR By araCebggcegal Lo Thge

capaci b enifbdts S KoakPH Byl RS OBGAPRA 51%3 BA Al 65PER6£H 1 Hdulhald Sseripd ¢t f or m

pai 15 635 0F 16 Hps BEAE Myihioe AraHSpl SIEY AV A AT WPIASIERES SERURTRS bol
alls : el ow

them i I 3 ' : : : ] j ¥ to

vias | OB ATEAEERIE tmu O A RN i TS e OFeflagiae | 2

vi as i prepragetl shedfs thatdorira aminatesstiohctbi®e witldvaoiony Cateluttivg linesnal it, abeshbwn,ahht

connection to board 49, .1C - 3/ 073506 PCT/ USO 35 [
connecfemest %ﬁé%%?ﬂlcﬁs@ 1 ﬂ?so??éﬁlé(ﬁi{\’g ‘H’é‘i‘fagleéﬁi E}I?dt%ﬁéﬁ{@ 3 %héﬂ%p%haﬁrray
on boaggnkBtoRP49 al&kONd bottb ddbetharsdbdratin@fnal fies Wit bdaed4FRphetesichiian
Figs. 1 and 2 the pads of the decouplin capacitors 43 have their 0

conduc sy wihar bepsd d & ialusgedipinthe ?H%%?@geéﬁ_@f?t BraempRisT gReAra 9 isiag typic
term n8b&dlh fudRhoc gégdgrrﬁ%qsw SinHEEHR, F03 RARGhERE S RbYi®n{eRbmple

i npedance contr e . . .
of one setting in which the present invention and can be used. The present invention canbeusedina

wide variety of other configurations of printed circuit boards including positioning them on the main
motherboard of a computer.

Carrier 21 in its preferred embodiment is made in the same fashion as a printed circuit board
in that it has laminate layers with vias and conducting lines laid out in the layers of platform 23 and
struts 25 and 27 of carrier 21. Fig. 4 provides a cross-sectional view of carrier 21 along line I —I of
Fig. 1. Platform 21 has pads sets 29A and 29B on top and vias 73A, 73B, 73C and 73D. Vias 73A,
73B, 73C and 73D descend to connecting paths 75A, 75B, 75C and 75D. The connecting path for
pad 75B is behind path 75A and thus hidden by 75A. Also, connecting path 75C is partially hidden
by connecting path 75D. Naturally, all of the connecting paths are electrically isolated from each
other. Although from this perspective the connecting paths 75A and 75B and 75C and 75D appear
to run into together as will be explained below with another figure it is a matter of the perspective of
the drawing. The conductive paths 75 A, 75B, 75C and 75D from each of the vias 73A, 73B, 73C
and 73D run to vias in one of the struts 25 and 27. This is best illustrated by conductive path 75D
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return current and store charge. Fig. 3 provides an expl oded view of board
49, I1C chip 52, carrier 21 and IC chip 51. Carrier 21 connects to board 49
by means wD B@sspad array 65A and 65B. Board 49 woul d haveca/seshss9 of
sets of IC chips arranged in a three dinensional array by use of carriers
which are the sanme as or simlar to carrier 21. Board 49 is the typical
printed circuit board with | ayers of netalized and prepreged sheets that
forma lamnate structure with various conducting lines in it, not shown,
that connect the devices, in this case IC chip 52 and carrier 21 and thus
| C chip 51. Board 49 has connectors 69 along its bottom edge that connect
t he i ntlexAmk ﬁbinﬁ@ﬂ@tdmﬁj7mafmﬂ97ancbc¢ﬂn1acuimjaﬂmmathawymfmmﬂaéaAb@aiad 49
is plugﬁgdlntothe appyopri ate cket @ ut er rd 49 is the

typi cal B’éé‘i‘"‘&fzéhgtheﬁ?f&{‘\‘ﬁu‘f?d?a@sl W@%’ﬁ? y ndé‘?tllﬁelpé chips. Fig. 3is

only neant g 9fa9¥u‘eqﬁac@rbf %’é%?& 8ore ¥ the %f&@édtdnﬂﬁdinﬁbn‘l\'ﬁﬂd:tﬁe E&lﬂu@ﬂi@%ﬁiﬂis

i nvention and can be used r esent |nvent|on can be used
vari et ylsofregndserof coppet. JlustviaiD @Fi 754’*@1‘&@@1’@ icpxes pd HenPds 73%&3@&1‘?46 3D

Posi {1 ol NALNGILOSEAR! insBANIEBAR 958 ar P IR bPEoppEP (hE prefekred 1S

preferlare e ‘sane i on as a printe rcurt board
i n t haktmbbdihrat. INatiuahy, fallloﬁﬂeromemmmamllcasdmnde paischfchirieg2 1 arnemde af awppart i n
t he IayeE]s of platform 23 an s 25 and 27

e s P B SR AR Bt u%%‘?"?“e&an&i““&i’%ﬁb“& Clfondicpivgtepd |

Pl at f obfR BelusR@sAPagscts®inTi2 And Bsh HEXBerDiR FigP1 a3 the &sp ehddof tHSHas ﬁ’l&ﬁ‘:uand
73D. Vias 73A, 73B, 73C and 73D descend to connecti ng ﬁat hs 75A, 75B, 75C

and 7505 amh A erosedydp thetappear at tya@! ths ton adzeeHipldopAL hatBsoR AL
hi dden g%}' ‘KlanIb rv“%ﬁsiﬂ ’strﬁ't? P@ @J?& 37 RRhAVeAS fadetex g@gea't dn¥s RicHEeMoA Byviegmaect i ng

path 7 t he connecti ng pat re electrically isolated
fr om eash79Dbhei. 77D|tbhvmyg¢e o funetioniigsapisr,spd dn fagiethe bop endneadd bawepverdhy 75A

o i35 TR ORTB] 1 B MR 33 o Lo kel e

dr awl ngived b@rieOP04 filirhbe oﬁahllq&e Fatufss tlYaﬁ Bill 65 @eatichedhbref riefly @ad bxpdingdiia vi as
73A, 7313, 73C and 73D run.to vi as .one 8\}@53 %%é@fts 25 and, 27, This is
ar

best i Magsdstal belowy Thesurpsed (e e’b%stqli‘ 'Bas mng BB PO SPHS 59
t hat ?Bﬁltsf \{rl%ﬂkﬁto?téé?tﬁ&nféhﬁl AreRtytdf 8drfitht2 14hd RO EhifOTHAE 5D WRieR Bleh aré2h t hat

runs fromvia 7/3A to via

connected to a printed circuit board. Exposed top ends of the vias also provide an avenue for
dissipation of heat. Additionally, the exposed top ends provide pads for placing one or more carriers
similar to carrier 21 on top of each other to form a multi-stacked, three-dimensional array of carriers
and IC chips. Also, extending vias 73A, 73B, 73C and 73D from the BGA pads on platform 23
down to the bottom of platform 23 adds additional heat dissipation capability to carrier 21. Another
option is to leave the tops of the vias in the struts exposed during installation and testing and to cover
them after this is completed. Additionally, the given the fact that in a preferred embodiment the
carrier is fabricated in layered fashion similar to a circuit board the vias can also be blind or buried
as well as through vias.

In the preferred embodiment of the present invention the vias 73 of BGA pads 29A and 29B
are placed directly under the pads of the BGA array on the top of platform 23. This is a unique way
of placing vias since it has been customary to offset the vias from the pads as depicted in Fig. 5A a

top view showing one BGA pad 81 and top end of a via 83 and the connecting conductive link 84.
One of the reasons pad 81 is offset from pad 83 is the fact that it has a hollow center core 86.
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77A in strut 25. The conductive paths and vias are electrically conductive
paths. The vias are made of a copper core in the preferred enbodi nent and

t he conduwDis®7338¢ hs al so are nade of copper. Thus, via PCD/EOH0BFA are
copper cores and vias 73A, 73B, 73C and 73D are copper cores. Conductive
pat hs 75A, 75B and 75D are all nade of copper in the preferred enbodinent.
Naturally, all of the other vias and conductive paths of carrier 21 are
made of copper in the sanme fashion as those shown in Fig. 4. However, any
suitable electrically conductive material can be used. As depicted in Fig.
4 and can be seen in Figs. 1 and 3 the top ends of the vias in struts 25

and 27 Hullv® RxieP&RE 86 ndsreblladf tAp Reathatdoppsr®206r sohe dtlop centiyetiveomatetialf fsor m 23
at the top of struts 25 and 27, %e Vi aﬂilpi n st rTII!ltS Zﬂ'; and, 27 dof%t have
to havePRiigddyedlatiop peees tatiewiclly rerewrhalioy cpren Thunyithdis istapraotipBoyy
provi d%oézsfgtiﬁﬁ rixhﬁ&'sﬂ@ﬂ: 6 bAdtRE ﬁisafbvhmia 88! Figh$B 10Pcrfdectioad] Heof ¢\8r ed by

pl atform as ah alternative gn. However, constructing these vias with
the explwgs-taffishdsFigdiB/showsholioveeore §6 in vinfdeith ewpperdingngS¥ daengstandadat

will be.nentioned here br.iefl Lexpl ai ' =T SWoy Lhe
expos e Y ERIUHIL S Vfaﬁ’e‘%\l/llclgéeslx%n%gﬁlroﬁglg!)%g}g‘%’(ﬁé 121’3;6‘%;8%% F@%ﬁ@f ;%‘%g%l Contacts
poi nt s sitiall hedkvinidal drill Bie a lastduillingt pphaice, ok sams dther defice drat caracRitveaddmil@ chi ps

51 and 52 _when they are al| _copnected to.a printed.circuit hoard. posed
Cop. endS by OprRaho T s bareo e s cangistg bl o, GouGlts Soiesr, 15 hia e
Addi ti onal doid HeRE@ HRRSBEviOR RPRfdR Pigt. 48 RASB wWidbutdefiiNa@n theepirital
carriers simlar to carrier 21 on top of each other to forma

mul ti - $hequksed; invéntion- Howevisi thessitechniaugs asinotedheyethsir deidbasks. chi ps. Al so,
extending vias, [34 inz% fon 1§§p?é§%re7d3égp B En} PF‘OV% RARR oYkl Hpéw. down
m%fef)lft adds additiona

7.
to the botto atforn heat di ssipation capability to
carri eshafor &sreBheOneoptdianisi depicted indige SCheFig.ols slufw Vie 87iaad BGAtad 88t r ut s

exposed during installation and.testi a o _cover the ot hi:S 1S
conpl ef ?g‘lﬁ\%}g’ﬂ‘ta?‘i?ﬁ re ,OnFﬁge@P\?V§r?Wq?gg?63€%t%‘%lngeP mé{elglrmel?g? % %% 8%?7'{;% i ment
the catrdofld beSabhidfed 634 Réleriny Jf 33ieLsR drathet ehdadtive hfuteriab Basthelayerdofiear d
the vias can also be blind or buried as well as tﬂ%ﬁé h V|ad<1. I n the

pr ef er cauiceadGumad to Brmiesinhanraht As IR ADP ¥ PlRdRS vrdlpgercandiie 29a
and 29B;. glggctfy B8 AIESH Lop o BEShrihR a2 e Sack REABEAr M Aticd Bud BRitddOP Of
platform23. This is a unique way of placing vias since it has been
cust omeiryuitry. Afdtselternativei ths pfesentirtviatiquaevidas, isths ifidlingpfthe hollgw caig lefting op
vi ew showi ng one BGA.pad 8 nd top.. . ' ) 6PPORRLHRI
conduc llﬂ?ev%lal fier %«g: 42_1pp11€§1on (;f A0 LondiRii &l thaPliaPwithd Sk %Quétm, .
material. Fig. 5D shows the hollow core 86, after it is filled with a conducting, or non-conducting
material 91,thus via 90 is filled solidly with the conductive material 92 and material 91 applied to fill
hollow core 86. Thus pad 93 can be applied to the top of via 90. Naturally, the vias in carrier 21 and
those in the struts 25 and 27 can be fabricated in the same fashion.

Fig. 6, a diagram of a lower routing layer of the carrier, provides a schematic diagram of an
example of how the circuitry can be configured for a carrier made according to a preferred
embodiment of the present invention. The vias 73 of the BGA array of carrier 21 connect by
conduction paths 75 to specific vias 77 in the struts. For reference the cross sectional view of Fig. 4
would be along line I —1I as noted in Fig. 6. As can be seen in Fig. 6 as well as some of the other
Figs. vias 77 of the struts in the preferred embodiment are arranged in a staggered array to optimize
space along the edges of carrier 21. Connections 93 for the decoupling capacitor pads can also be

seen in Fig. 6. One of the unique features of the carrier of the present invention is that the pattern of
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One of the reasons pad 81 is offset frompad 83 is the fact that it has a
hol | ow center core 86. -9 WD 03/073506 PCT/US03/05359 Hollow center core
86 is a rweuwB7ishe t he fact that copper 82, or sone ot her ®CmAS03/03869
material, is applied by a plating process that typically |eaves a holl ow
core. Thus wth the existence of hollow core 86 it is inpossible to
construct a pad over via 83. Fig. 5Bis a cross sectional view of via 83
along v-v of Fig. 5A. Fig. 5B shows hollow core 86 in via 85 with copper
lining 83. In one standard fabrication process, vias, which descend

t hrough one or nore layers of a circuit board are cut by a snal

mec han tteadrra§of Iphds the &opl A& &imdsah Ibk eaglyappligiasd &, acosmpodate atidy vatieni afe,
that can achieve a simlar result ,Cpce the vig is bored, .it is.gl t ed
with ackmemiyaranytachise Kr ghip packsgss with liffleqs po ehangegndiesiructig of the sergict e pe
of f Set s Bty loPSaris 2 R G flibibodrioicomiflodiith WHRle VirddhOI! cilPRRADIGAE f 1 om

the spirit o e present inventron. However, these techniques as noted
have t hepppropréatbemiosctiontod therl€sbip toithaarritbpardi n a preferred enmbodi nent,

provi des a solid.core .via W.th .hal | haf . : si on

i s depicted Ho?gﬁf“@ﬂ?nﬁpgkmgggéﬁg§g8%%§$§9%5§5h§%k$%ggﬁggﬂméon§fé&@ation
accor d%rn@w s8me Mhialhtge Ehéa]zdngﬁd@ﬁh&gicifemit bclmfrd.t heitspreferat embodiment dine caﬂri]@ Vi a
88 in fig,. 5C cou abricated hy erin copper .88 ar ot

conduc oy hye @PW&WOS‘W&’H’"SOIEIF%G aé{?fé'rﬁ‘%% At’ﬁé’ 5@5&4%?"3&@ Apehemalic Vs Y f or m
via 88Hharnel }a%réﬁ tHAO LA BRARY §p Measp PEtforin biBe daviemarigl 3 desaendibogomyvi as

directly under the gq%d_s on top of the carrier reduces the space needed for
t he cahayerthatgogtains|clactisally ¢andbstiviepathad t Figr 77 deni¢tn theiinternak graundlayeg diie:

i nventi I OV i ] Ly fi.t i i
after ;7 ﬁte e§16%|\f]%1e§§%|m§ %E%V{?QW éll Aélg |r1i ] gtﬁl d\?@%ﬁaﬂ%glr)]:) %&éﬁﬂﬁhh%%ﬁﬁ%ﬁ zfrg%nrt\ gﬁ%‘td ?t\?g or
conduc trihith anrit ehip abuldMegontzBted hGigs. Thenddl kwwmegaive B8ys efithelayert depistdd; | | ed

with a nductj ng, ngn- capducti ng, . yateri al .9 t hus vi i s.filled
sol i dI ?Wstmg‘@oﬂ%mﬁ?@@ﬁ&%?‘ﬁ%ﬁ@% gy’ﬁ%fléh%inqgiprs%gff’ﬁ?g‘&‘t’?Sdéﬁl%”!lﬁ |

hol | oWof fe8n@itionthe Sxpiaed Sitls 7aBf B vaRphi 6@ pads 1hef thoBGAf antyardélecthiadllyr al |y,
the vias in carrier 21 and those in the struts 25 andqnﬁﬁ) e fabricated

i n t heisolaied frem Hieswiropndgs tg surfacapAgt heraTicn I Blrdrelpeit 5 q%lg{]?é Bleé_ e
e e et
of t he Apee6E mstrroundéng ¢aoh pad'id buk electvigallf isolated B@m pad Byprovide grgrperd argas
connec %djggent to each pad 73 and tops of the vias 79 for testing purposes, etc. As is well known in the art
the layers depicted in Figs. 7A, 7B, 7C and 7D are separated by prepreg layers that bond the layers
together and also electrically isolate them.

Fig. 8A is a schematic side view of the sequence of layers that could make up the carrier with
the layers depicted in Figs. 7A to 7D. InFig. 8A routing layer 101 is the bottom most layer. Next is
prepreg layer 102 with ground layer 103 above it. Core layer 104, located at the center of the carrier,
would next follow ground layer 103. Then, power layer 105, would be next followed by perpreg
layer 106, and finally, top routing layer 107.

Making chip carrier 21 out of the same material as the printed circuit board to which it will
be attached provides a number of significant advantages. Among them are that carrier 21 will be
compatible with the other items in the circuitry of the printed circuit board to which it will connect.
Incorporation of chip carrier 21 of the present invention into the circuitry of a board during the

design process will not pose a significant problem since the electrical characteristics of the carrier
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conduction paths 75 to specific vias 77 in the struts. For reference the
cross sectional viewof Fig. 4 would be along line |l - | as noted in Fig.
6. As carwba3sesnéin Fig. 6 as well as sonme of the other PETgs03/0338s 77 of
the struts in the preferred enbodi ment are arranged in a staggered array to
optim ze space along the edges of carrier 21. Connections 93 for the
decoupl i ng capacitor pads can also be seen in Fig. 6. One of the unique
features of the carrier of the present invention is that the pattern of

-10 WO 03/073506 PCT/US03/05359 the array of pads on the top platform can
be easily configured to accormbdate a wide variety of currently

manuf aghl bewkCked\W P aRPEHBAEBleWiththé bihéd dlerbdntder tdicir@ésy.i n the structure of
the carrier. The .internal circuitry of carrier sglﬁ can_he con%ei(gured to
0 %}

acconmodat elrahg\pr@@ngyzg Ie;n:ép@irq_e@ o hepresarf ipreatorsrut ¢ made QLIRSS | on
Of 1 Ne1dnfinfilbiheldt i hiss!! 'TRARUE. ardBuiflUlpOil 1ARAYGE lahnihalddSmereli e UEeH

enbodi carrier the present invention is fabricated in the sane
f ashi ometimds hie pessbid andh gsah mjedion mradding pigeessd. In its preferred enbodi ment

the carrier_. | d have fromtwo to four rs. Fi B, 7C
and 7D pr ovF’@eV\Qgp?cY ff%ﬁﬁlfolﬂ&er \Cﬁoéweg)tfona[‘ﬁgw\?g{r Sltlglggf% %@éﬁ)gﬁ{oﬁgpg‘g%lﬁ%%é#al e up

t he t opf b sirfier sntef predest ieadntiogr ThElagers didcudeq abbee dahde bamtstanting|veistethe topat
contains electrically conductjve pa‘{rﬁ 75, Fig, 7B de 1'act_s TSh‘f“ i nt er nal

gr ound13ygy B4, w@c@_hasé@mgﬁm&f§q4@a siedoh Hhat fsdiretprenisie ey sind > FTHC PR Eepi ct
the tOPaglg %EEs Wil BrdiBindhd ARGENEEE lafinRefntdial thifPreVlda@indufatiohibptwienltid be

connect Figs. 7B and 7C are negative views of the |ayer depicted while
Fi gs. ZéndaniveriByes es whikapds irigidity aod support agerssary fraform the Gircpit foard pr jnhispe

preferred. enbodi t i { fiiot i®’s and
Phe. padees By mao ik YT 8P by RARER CRign Sl Bl isferice

sur ][ oundédgd pepsagliys ¢ lﬁrBdbwttlhmslecmdrpl 'rqméeg lapert1n@ iqjg‘relﬁmllrplm lg gtflttiweddy t he
surface. area 73 is ectric onduct.i nma i such. r. In
2ot of SrFBHTEHH B EACel ag  BRO T PG LS B3 BB

el ect r i galik V14, $03,216d19,1198) Nadnd BoRE@MbEEpIafehoLI3dn apefsred adbaieatt. The each
pad 73 and tops of the vias 79 for testing purpos is well known

i n t he layers copiirelveifheths foregtien eltiuh 12 bys fopush prepreg %eaﬁ%lcéﬂg@%y wieREdip ed by
e AP Sk 10 heiiagy iaae i s o ot ncshb et

make upftiae?T afins Bt aswiischssed above descend down through the top edge of platform 113 through

strut 112 to terminate in a pad 125 to which a solder ball 126 is attached for connecting the carrier to

a circuit board or another carrier as will be discussed below. In the preferred embodiment of the

present tops 79 of vias 77 in strut 112 terminate in pads 127.

Only one of the vias 77A of strut 112 is shown in cross section in Fig. 8B since in the

preferred embodiment the vias 77 along the edge of the carrier are staggered to economize on space.

Strut vias that descend through the edge of the platform into the strut could be aligned side by side

without departing from the principals of the present invention. Via 73 shown in cross section and as

discussed above and depicted in other Figs. in this specification connects pad 128 of the array of

BGA pads of the IC chip package to conductive line 75 that in turn connects to via77A. Conductive

path 75 as noted above is made of a copper trace. However, any other suitable conductive material

can be used. As noted elsewhere in this specification, in the preferred embodiment vias 77 and 73

are solid copper cores that are laid down during the fabrication process of the carrier. The

conductive cores that make up the vias terminate at the top and bottom of each strut of the carrier
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the | ayers depicted in Figs. 7Ato 7D. In Fig. 8A routing layer 101 is the
bottom nost layer. Next is prepreg |layer 102 with ground | ayer 103 above
it. Core wayain73506, | ocated at the center of the carrier, PORIS030338%t
foll ow ground | ayer 103. Then, power |ayer 105, would be next followed by
perpreg layer 106, and finally, top routing |layer 107. Making chip carrier
21 out of the sane material as the printed circuit board to which it wll
be attached provides a nunber of significant advantages. Anong them are
that carrier 21 will be conpatible with the other itens in the circuitry
of the printed circuit board to which it will connect. |Incorporation of
ghi p cam%ﬂhag %raﬁidehea& hi@sipditﬁmeh?rllﬂelsvAlshbmdlel'sdsvtrlmm ih];dlisispeciﬁcauimtbé clanizsind
uring the esign process, W not . pose.. a significgnt problem si.nce .t he
el ect r Piah thi s A dPTIedicORIdGHSe hegmedsr i dting & foleyate e g 3fo5359
will bﬁlaviﬁé{ham&m]uﬁ@ 0 BPGthbuRaME EdhdubiBe@hdigialel ements of the circuitry.

In the preferred enbodinent of the present invention struts 110 and 111 are
made of pr ePelutsatingthe partier ing paliilayes fashion psnosgdgsovidere mynber of advantpges th  up
in |ay of | anm nat 2 Ale et i Ushr&doan

I nj ect ?%(?IW%%OF ng }rg%l a%regagggga E&Hgg‘g ftg%%ﬁ%vwlggéﬁgﬂg? %g’rethgrgﬁlglbésagcbt% [ onél \(/) | ew of
a st r uivolld witandy atapdurd i©ohipfwitHoet jrvarg tommdify3he dfiptdie Sdditipeallyos stepped

present invention. The | ayers discussed abgve can he se start | ith the
top |La§1@9ati mceﬁweeﬂl TR grotes EOTACtsp Tasdiod, dibbe e Btk eI 4
prepr egod ¥ BVe pelir-in thd@alief PAIBbugh Bi@idedd dnfbodkidnt disclvsediisn fabécataidutiter y i s
a lamnate material that provides insulation between the nducti ve | ayers

. , Ll prao > [ C
as wel samefashien py agiggiit Poard avitump Brle layes dissearg may apﬁwﬁﬁl?%éhaéﬁ? BROfTPAWE&r d or
in thi -Gaklj.er .~Re fd. r arRa"tj? : be FaRueH bRlaane
| ayer ?%%P%Péﬂﬂﬁgg I%Jr?&f trgﬁl Jc?\'(éxwlelérr fgll %g a gﬂ:a Rgﬁ%?ggélgg I ailer. 117?. Bel ow
t he seégadiopnepdirgprloesseor diilarpsoagsn Fven pithneartidrgatirisiated s dn byectiommeldingr epr eg

| ayer 119 beJLo it. Fi Ba%lé'%t the bottomof platform 113 is | ower routing
| ayer E%?SSlségB?tErefﬂ,e "°0116, 117, 118, 119 and 120 thus form pl atform
113 in a pref er r gdn@pdssbveanrtsemtbaductayriosrytangdnatatly uddpredttieasé of theBGANn  of
strut 112 by a fourth prepreg |ayer 12% anot her jnternedi ate %%g/e{e 122, a
fifth pmemtegnesipon piegsed rUtchirsn T BOMRRSAYGIE)S D PeoTRangs of eSS ™ihi ch

are fg@&%@éd V?{h pbﬁfgﬁz of Ybftectbfs 85 wdlil 36 4SRRdoPhaMeredfms Back diowskd! tisough
p edge of plat m 113 throulgh _ ot

transition to BGA connections from leads. However, one of the advantages of using leads to conn:
integrated circuit chips to the board or other holders was the fact that if problems developed after
installation with the chip or related devices the leads could be easily accessed to conduct tests on the
components without there removal from the circuit. However, with chips connected by BGA’s
removal of the problem unit from the circuit of the printed circuit board or other device is attached is
necessary in order to test components since all of the balls connecting the unit are not accessible

* when the subject unit is connected to the circuit. However, removing a chip or other unit from the
circuitry in which it is experiencing problems can completely change its operational characteristics
and thus make it difficult if not impossible to determine the actual cause of the original problem.
There are ways to approximate the operational setting in which the chip or device is experiencing
problems however the time and effort to do this makes it a very expensive, inefficient and an error
prone process.

One of the significant advantages of the present invention is that it provides a means and

method for testing the IC chips as well as the carrier while they are all still connected into the
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strut 112 to termnate in apad 125 to which a solder ball 126 is attached
for connecting the carrier to a circuit board or another carrier as wll
be di scusweds3beisow. I n the preferred enbodi mrent of the prPezarsn3/osps 79 of
vias 77 in strut 112 term nate in pads 127. Only one of the vias 77A of
strut 112 is shown in cross section in Fig. 8B since in the preferred
enbodi nent the vias 77 along the edge of the carrier are staggered to
econoni ze on space. Strut vias that descend through the edge of the
platforminto the strut could be aligned side by side wthout departing
fromthe principals of the present invention. Via 73 shown in cross section
and as c1rdm1&9ld>$aﬁqnﬁmal\/@rca1mdoai&plrﬁiseai notbdmbbﬁar chri '@:Sdonlemhrbhghsths p&msﬁdml on

connects _pad 128 of the arra o] Chl ag
conductnde’y pifbe yiss (TR 41 ﬂﬁer‘?“"tléffﬁ)t é]i’ﬂWib{?t g t o ]%}f:’ag] Pr?ﬂ %ﬁ‘%ﬂl\’ﬁe%e}gég # 75 as
not ed RBQKLH ascaﬁ?éilq 30bt e g&@&% fnvEﬁtﬁﬁleconff&Y&\{g ) clrétﬂ%ogfcﬂ%rl SehbRRd0 the

conductive materi al can be used noted el sewhere in this specification,
in t he ton eficerricei an B dalb Adheonuécses to varaﬁﬁwﬁ:by aBGA ety §opessireiio eipuiidopidat ar e

aid dﬁﬁgﬁﬁg@g%ﬂﬁﬁfe V;fggana(gthg@c%@q%sEg;{?ssopﬁo&g%{o CagelfICan PTG Ve

cores erm na om O each strut
of the pﬁl&bfhrﬁ&rray—of%x;&é&@f&b@ﬂc&‘i@@ oPHENASABItOH 35D Glaeldthb hx;msmpmmba ofi et

di ssi patlon channel s. not ed e in this ecifjcation th annel s
S Wb oo JOVI 46 Bine RO RSB ST Sheal Lol HEETBY e Fry o Reomasidh o
the | ayefifsi@e dx P@se@@dpr dn@$ arﬂrhqran af teB@ohdRtedROi@erMihid the CRBEST 2B pribledts

sui tabl & conductive material. ricating the carrier in a mul tl$| ayer

f ashi onvithsthp eirewtry piesd fieyéess. aThig r@b’é‘ﬁy rtest dherargied therpresgpy igygntiop an tsdlance
and matcﬁl*ﬂls Bx??{ﬂ r BAR 46 s c Zé\‘e&ﬁ) 1Fénrd‘bH ¥101%%Q¢méal&?1t e éd]fzﬁe lcdagedidd | or ed

stan out having to nmodify the chip, etc.
Ad di ti omthklpyinted c:s¢m:1ﬁmmaﬂ not «aﬂy makes tlpertesi essslis hepadeunatsut makgs gvenyteffwient and

constructi.o c nbeuedt cateng (A% ve
o e R PGon R R s P TS SRR R s
fabri cataadart Rublne coﬁtadr&esisa@humemmgmrauwntatdmans@bamt prooess! T[]hise:ohmy@r s
there are may applications that do n? uire_ a .cafrjer ﬁ\jﬂf @ | ti
| ayer s dorpig ?b%}%ml?eé ot Fgys melpding #6ips grolagsp 5’3? PBWétHLgo‘{?P’{‘fe Sethymwfiple R by an
i nj ect g Mhdi&idd Pé e RAHilyTofidcRl t@ﬂfé%ﬁﬁo%ed BY|N 3ol ’fher;fsan 'ﬂieaﬁasfna Bt cat ed
by an injection nolding process its structure can be tailored
struts.
Referring to Fig. 8C, and 9, top exposed ends 79 of the upwardly extending vias are
electrically isolated from the surrounding area 67 on the top of platform. The vias and pads of the
BGA array 69 are also electrically isolated by material 80 from the surrounding area 67 of the top of
platform 23. Inthe preferred embodiment much of top area 67 is covered with a copper layer. This
copper layer 67 acts as a heat sink. A top insulating layer 68, covers a portion of layer 67. It also
provides a convenient ground contact point for testing the unit 71. For example one of the probes
136 or 137 in Fig. 9 and Fig. 8C could be placed against a top end 79 of one of the vias and the other
could be placed against area 67 to form the ground. Given the speed and sophistication of the
circuits being tested on the carrier of the present invention and related IC chips, very precise test
equipment is needed to conduct the tests. Having the ground adjacent to the contact point at which
the test is to be conducted makes it very convenient since the probe points 136 and 137 of the testing

equipment are often placed adjacent to each other in the test probe 71 as illustrated in Fig. 8C.

The structure of the carrier of the present invention provides an additional alternative for
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As noted above the sem conductor industry has generally adopted the use of
the BGA type of connectors for integrated circuit chips. The inprovenents
i n perforwans®7ashé t he systens connected with BGA type of PCONIsed 03365 as
wel |l as a host of other reasons have dictated this transition to BGA
connections from|eads. However, one of the advantages of using leads to
connect integrated circuit chips to the board or other hol ders was .the
fact that if problens devel oped after installation with the chip or

rel ated devices the | eads could be easily accessed to conduct tests on the
conponents w thout there renoval fromthe circuit. However, with chips

connecbpesidiig Biajfent' dadbr t&fting bEthpEiedite nOnevrimdre ofthé fops of theexipbsedfividshe
printed circuit_board or other device is _attached is necessary .in order to

test conihenEwallgastiakely he agroyndeconaiefign. e EonIyCHngeR tEHiS %zipezqﬁ‘ fa can
accessiplgeq %’:’{p@%{pnﬁd RU0INAGE whil bhe ndt BLRRESHS Do bRVIRG $ltiblidace r,

renoving a c other unit fromthe circuitry in whichit is
exper i doraiiogfoprddst porst. can conpl etely change its operational characteristics

and thus make jt difficult f. n i i . i ..cause
of the ori g?\ﬁ‘é{{herp%dg%ﬁl%%ﬁ aﬂhq%c{etf)3&%‘?63&@\2?@%&6&%%%0%% %@Kbﬁﬁtgygg%?g%agﬁal
set t i ngopsniMh{Eed 9)hie thdiapilior tad staélc enuitiple xpeiriseandi I chips @b lae replahgedethere t he

time and effort to do is makes it a very expensive,.inefficien an
error _dﬁP@ﬁé’nﬁlr%T@%'_sgl.g' ié:%%?xl{i?fiedé’ i‘ed‘h‘?f:‘fﬁogéh‘? ¢ £AGES %qufl‘i ﬁee&aﬁﬁ(%@gﬁt

i nvent irgh 1h$hd AL BGA R4 180 21itAHIE & \Girca BoardBU 0 of Lindb@GAGrNEn léenchi ps
as well as the carrier while they are all still connected intqg the -13 WO

03/ 07358BicPCHY WB0SIOB3IFIuit bpard by Ep prraf o HRA printRdoeatedcan sithsbudart BEfs, as
oL el ABRLE 1 A AEREAEY D85 UL HRGSGELLAR 14PRAA BIA Bladiag ¥7. 08 77 11

the struts; mot shown ovi des a perspective View of
cor ner twh cariear49iaguchbS® afridrhél g bsmedns bfthe atrayolt 0cd xmsedidp eadsaf therviasi t

board 13]1. Connect ed .h f.c ier,is an.l ip 132.co dto
carrief® tjlﬁﬁé °§a§§5\1%11(r)' rﬁéﬁ}ﬁly(:%ﬂ‘r%e%tvﬁa ?5 :Ibaﬁgfli‘eé E‘? ?m%?fgﬂ g BY %ﬁns of gl%gel?a eoéff h
car ri e3AA3Pads 134 3R epWTcalrer ¢4Y. PWhiSenliFiiaoaaskable oagictshee flloprcige Fof. 10arri er
130, are part of an array of exposed top .ends 134 of .the V{:/j%;]sll n strut

135. Gyiplics obsapdnseepuistiag stacked & cagihetherivyh atigehed PEI /s levigrs: Prosdgse
POI Nt S of 38 B\lent 3t d QURLLRrGY 18PLE difiHed BRYA 880263 B7 cREAERAr AEAhAIST L he
posed top ends and a variety of test conducted to determ ne the cause of
any pr Giieareenlarged three-dimensional array. Fig. 12 provides a side view of a stacked array of carriers
and BGA devices. In Fig. 12 the BGA devices underneath each of the carriers 161 cannot be seen
due to position of struts 169 of each carrier 161.
Another version of the carrier 201 of the present invention is depicted in Fig. 13. Carrier 201
is attached to printed circuit board 205. An IC chip 210 is attached to carrier 201 in the manner
described above. However, IC chip 211 instead of being attached to board 205 underneath carrier is
attached to the bottom surface 213 of platform 215 of carrier 201. Attaching of IC chip 211 to the
bottom of carrier 201 is done with an array of BGA pads that are positioned along the bottom surface
213 of carrier 201. This array would be the same as that depicted above. Any number of different
circuitry connections could be made to in turn connect IC chip 210 and 211 into the circuitry through
carrier 201. In fact they are too numerous to mention. This is one of the significant advantages of
the present invention in that the carrier can be configured with appropriate BGA pad arrays and

circuitry to hold virtually any IC chip that can fit into the space on the top or bottom of platform 215

of carrier 201.
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with the circuitry and devices. This ability to test the carrier of the
present invention and the IC chips or other BGA devices connected to it
and posi tworad7ispeler neath it while all are still connect e®CTIus0s/08359r i nt ed
circuit board not only nakes the test results very accurate it nakes it
very efficient and easy to do. Tests using the exposed top ends 79 of the
vias of the struts could be nmade part of the standard quality contro

tests conducted during an autonated fabrication process. This could be

done in a nunber of ways including using a clanshell type of testing device
with nultiple probe points that would be nonentarily connected to the

exposed arr @yg, 134rdfidek R&idvwopBorefpotdhialdiRitdyiriahgement 6lipls ﬂBEﬁﬁgHtlbagsécD Fig.
8C, and 9, top exposed ends 79 of the upwardly extendi Qﬁ Vi as

el ect r Va8 m?nwyé@ab@agwrbﬁhﬁ W@n@%ﬁ%aﬁhwh@rww%?mﬁﬁr% éF ltgob3)o¥n Fﬁg A orm
The vi @@}gﬂg 2PGES0Rl olthife mﬁ%at%%ﬁxfheﬁta%aﬁﬁe ﬁl'a&@m%f—‘tﬁé Edriad. IRach Bl Blogs by

mat erial” 80 fromthe surroundi ng area top of platform23. In the
pref er ﬁmboenmbmhd heec223d6 onaxd thervdas 227. Aant@dmc‘eduw thpvigs @@m@éﬂﬂbw}ﬂer

Thi s Lg%tlf?mb e[%? chtto?nc ?;%r;osf tﬁ? E'l%ﬁ‘(t)m? {Nﬂere the te%h J;(Ha%gétqg) A, {3 2%5/ Eﬁoggx? Innt act

covers a ayer provi des a conveni ent “grou
poi nt foatlint €. g nirheadhrlhie 271 corEmcts axaapaa] 2Iopshewafin bitingfonhen thellaﬁtonr of137 in

Fig. 9 _and Fi 8C | d be d d 79, of t he vi
and t nREE AgGH G BE PPAE SHaEh HOR AR BT BRER HAROnGRE e i on

the spead rm@lev%pm ol lof Md BRtoRS is biTeet fiehy the!bicSort8h.NWhik @SR do B fhdt@hat &el | r
of the present invention and related I C chi ps, very precise test equipnent

i s nee@&ample ugasihateds thatpd megorgchipsibativgll have thy seme arrargemeatandivhen placedi act
poi Nt aky, Wi e atc%@glt Rt a?%t?ﬁp%ag%ﬁ%&ﬂg%a m&n'eachvlﬁﬂerﬁ&? ﬁiﬁ@& inSi nce

t he pro e points e test equi pnent are pl aced
adj acedttis exnnqﬂevvﬂbbdm”fset forrh leacht atlsdr wheo be bottoms of dachiof thatchigs face Pacl).otlB@€C. The

structyre of the carrier,of, t.he prese i.nyent | rovi des.. a dltlonal
o1t o nie ) brayies § 8RN B iR 98 B BB Nl B B slse bR GRS B4 "R SR
ground séea p&RBSA 19 mﬁAkbﬁm&tsr@uﬁﬂeSZB% v 2250y, eviaf225 Aeddseupds abwi igowphposed
vias in the strut will nopst |ikel be a ground connection. Thus, is

conduc Platgra 28@sYia RA cenisels &iling 2 7éarkingel TisBdurg SoREisgP B ¥est and it
woul d be nOb&@ SaNAEES SARYvdrQoRbANL A8rid PEEk B FigdB AaER PRt dircdidoald On

for a test
can be made to a standard configuration to work with the carrier 201 depicted in Fig. 13. Thus, the

only item that has to be wired to handle the IC chips are carrier 201.

Fig. 16 provides one example of a printed circuit board 251 populated with the carriers 253
of the present invention. In Fig. 16 the IC chips that would go on top of carriers 253 have not been
added yet. Thus one can see the BGA pads 255 with which IC chips will be attached to the top of
each carrier 253. Also visible are the pads 257 at the tops of the vias that descend down through the
platform and struts undemeath. In Fig. 17 the IC chips 259 have been attached to the tops of the
carriers 253. BGA pads 255 are no longer visible, since the chips 259 now cover them. However,
the pads 257 at the top of each via that descends down through the platform and struts of the carrier
are clearly visible and accessible for testing and other purposes described above and below.

Naturally, the BGA pad arrays 255 on each carrier can be configured in any number of a
variety of different ways to thereby accept any type of BGA pad array an IC chip might have, be itin
the arrays depicted in Fig. 16 or any other configuration such as the matrix type of array depicted in

Fig. 18. Since the carrier can be easily wired in a wide variety of different ways the carrier can be
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Anot her advant age al l uded to above wth respect to the providing of the
array of exposed via tops 134 (Fig. 9) is the ability to stack nultiple
carriers wod3@Gsehi ps in an enl arged three dinensional aPCayuso¥i33s9 10 is
an expl oded view of how the chips and carriers would be stacked. In Fig.
10 the first BGA device 139 attaches to circuit board 140 by a standard BGA
array. In turn carrier 141 connects to circuit board by an array of BGA
pads 142 | ocated on either side of BGA device 139. In turn BGA device 145
connects to the top of carrier 141 with BGA pad array 147. In turn carrier
149 attaches to carrier 141 on by neans of the array 150 of exposed top
ends OfiesidiRd \th @vork ivitht 416 ShitdeidSICOEhip qrackage withbut fienmkd yo mBdAy dley [€ ehip53

attaches to carrier 149 by neans of. an_ array of .BG% Eag 154 on top of
carri ePackage. T\Micﬁl@eb?ﬁt@eRl'ﬁﬁntslfl‘éeélﬁalb}sél%yaarlfl?é}l%‘ dgyige.; Ipfas %P&?‘Bﬁrsp’ﬁo °§. 10 a

mul ti pgthﬂ%l}%b&fflf‘iﬂﬂé bi6aSsi SRiEng f@ﬁatﬁkﬁﬁgﬁécmPs RAcdircaftBesrdwi th attached BGA

devi ces. provides an end of view of two tiered carrjers 161 and
att ached BCAlsdawtedebovsiBe presait invghtionyyayidesismiquesthreefdipenstanalaspaniia dor

t hree-di iLopal ,array.. Fig. i i ! . ek gr ay of
carri egg%s?rﬁ ’%@&h{?&%%lggmgﬁméﬁag ésclbgll(?ﬁlgp B%‘:%ag%i/?fggigvﬂﬁgg? %Eégt h egchr of

t he capiopércapddilveaRbnplinpeAddtonallgLieproidpgsbbd amnesopoistsranags 259479 seaeh
carrier 161. Another version of 'thf c&rﬁgi er,201 Réﬁpt.he grdeselnt ig\{&rﬂ&i onis
depi ct 8ffhe Rigs) fpr signal seppling festRpints fog suapsemblyy Son Also, PRYICE FRTHOHEAY d 205,
An | C ghiRq BdifltsiadjaBdidt &EMRE Brobe péidision@he 3 bf 1h8 chrier, Whiuheie avdgatle ivhelleadrove.
However, | C chip 211 instead of being attached to board 205 underneath

car r i enotiag ICxhirsis pleded on topef B§cadiel-sur f ace 213 of platform 215 of carrier
201. Attachi . [ . ; K Lid@RRni t h an
&g%gﬁéo%%g&gﬁﬁég@ﬂlé ]?cgelﬂﬁ V%{ﬁ%ﬁ%ﬁﬁt cafbe bRl indthrek i n

array of B positione ng the bottomsurface 213 of
car ri eginge sided pffvamamyfactaridghrvess. ehedastdayrsof INarhipepi be placesivonibe cipgt

R v
are t 0gadbeTBIaB&tB ot Cop BMthE @errietsdsSdepfuoteding Jif. 1heOacgthis candigtratidy hat bgas  of
the present invention in that the carrier can be confiqured, with .
appr oprFempletegtie g beardydthaes Plapsden opp! ﬁt‘?q’r‘?a‘fdoor& L%S%L&gr’&hfa}%%h f &nglsi
L Sk, 1500800 80108 ATt s

and place machines can be used to place all of the IC chips as well as the carriers. As noted above at

several places standard unmodified IC chip packages can be used, since the carrier canbe tailored to

accept any standard IC chip, this could also include those with leads as well as BGA pads, flip chips,

CSP etc. Additionally, the carriers could be placed on a strip for the manufacturing process or

delivered in standard JEDEC style trays.

Fig. 18 provides a schematic diagram of the pads that would appear on top of the carrier 301

in one preferred embodiment. As can be seen thereon, there is a matrix of pads, 303, for connecting

an IC chip to. As depicted therein, there is a solid matrix of eight columns and fifteen rows of pads

to receive an IC chip. All of them, or any combination thereof, as is well known in the art, could be

used to connect the appropriate IC chip. Additionally, as can be seen on each side, an array of strut

pads, 305A, and 305B appear. These, as indicated above, are connected to the IC pad matrix 303, in

an appropriate pattern. Additionally, at each corner 307, there are pads for capacitors or other type

of appropriate devices. As can be seen, each pin has an appropriate designation, such as Vdd, or

DQ2, or NC, etc. For instance, Pad DQO, in the configuration shown in Figure 18, is connected to
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Fig. 14 provides a view of one potential circuitry arrangenent of pads that
m ght be used with nmenory |1 C chips given the redundancies of their circuits
wi th carrwero3@@so§ Fig. 13). In Fig. 14 top pads 220 in s@Crdisosoissne are

| ocated on the top of the platformof the carrier. Each pad 220 on top
connects by a solid line 223 to one of the vias 225. As noted previously
the vias descend through the platformto the bottom|ayer of the platform
where they each connect to a line 227 shown in outline form In turn each
| i ne 227 connects to a pad 229, shown in outline formon the bottomof the
carrier. As can be seen a pad 220 on top and a pad 229 on the bottom each

con neCtstrhvab?@d SEOTE As\¢hid be blest el strut pels anedeaipnbitee ab obticupiss i@ faf elitidnabm t he
one on t%l his is due to the fact that the Exanpl used hergﬁéoza t hat of
menor y igss by referring fe the fple ipfigutsdeths FOnpseiams REWERRL hHptpe n?%i t her

si de ofga P&i@roh'e%h étl‘ulfear@ﬁ‘ﬁ§a€eﬁ Ptﬁ@ﬁn@@nﬁ%ﬁﬁﬂ%d ThRdelResnd dxampraghihd C
menory chip used hi s exanple be of fset formeach other when the

bot t onposfible amomneqtms it g0 b aragle tedllovion Inege varigty gf diffsrent Gpeshb ships.avifs s
sectio Vi.ew I shown in Fig. 14. As can
e sty St ioBE ket pepHep U RBSALEAN. STV Hosh T 2 226
descends dowg. tZ@rlmuglldes pl salidnmation cﬂﬁgiam\ﬁfaqoﬂxfzad&oupintgempacitws UB ne eRefridallit i ne
227A in turn co necg 229A. (e dvanta e e, version_.of the
carri ercOBRsstedRe eSFﬂéffqa&fovgﬁ PACHR AP SRR lesfﬂaé eB?‘Lé%J‘?tl)ﬁBQP%f éﬁlﬁpﬁ%s nmade
10 a SIRARRS & LepPhte 18k dhé MichQoMRycls t&‘%ﬁoﬁnd hel tabthbewhidR dordRptk & gevernId-i g.
13. Thus, the only itemthat has to wired to handle the I1C chips_ are

carri eFig@0 demugling eapgeitnyitd splasrd oapadh!-ePask4 1ds pprnaeteditosiia 300 thatglssreadso s 1
Popu’ atfigbulf bt 57 %ﬁ{e&aFaéoﬁé%fm@ﬁchammsregﬁgfghzo V30D WBuld Rarfdofinect s ¢he

| C chipst go onh to carriers ave not been d yet.
Thus ormapmpﬁaepatdm a&@éumthﬁcﬁﬁhwn ﬁ\Iamhald:y; decouplmgrsipaditor cmecas W@@h@ﬁd to

the top 5 e pads 257 at S of
he v dsSIRETBLEEA SoRARTiPORaReY fngeatt S aRouR ol shfelfh

Fi g. 170 iHeeebly Gecdthdsar2siIhdevardaasasruafiiaghiaditcaitt he tops of the carr|ers
253. BGA pads 255 are no | onger visible, since the chjps 259 nqQw cover

them Howevdmhe presgt iggengion sty angthemarietion alfowsaior the; @S%twakngo%féh% TFROURIGEN
through #}:ﬂ:ﬂ?ﬂlﬁﬁ bar \;er%%f %craﬂ{)] 1 AfcatRE3GaLs rdleﬁif:ted & 18 g O 10 A b dtriVil SbibleBticind

accessHS1 testing and ot pur poses descri bed above and bel ow.
Nat ur a|dfyl¢compm$@éaqﬁa¢ W taths s%@n oam t@acwmdxshﬁccbm agametp ef wanf@rpiegatiom any

ngb:;: rc%vcgeﬁ iy g C E'Xya coz)sgsh IeI:tfoenréIev% Ia?l‘le::l §Of leligel% D0, ﬁﬁqé. Z%Q%plt‘:% ng%tadsBGA

305 and 306 on Whlch decouphng capa01t0rs 303 sit connect by vias to internal ground 309 and
power plane 310 which make up the structure of carrier 301 as described above. Internal power
plane 310 connects to at least one via 311 in a strut and internal power plane 309 connects to one via
312 inastrut. Naturally, all connections to internal power plane 310 are electrically isolated from all
of the connections to internal power plane 309. In another variation depicted in Fig. 21B vias 314
and 315 descending from pads 305 and 306 on which decoupling capacitors 303 sits connect to
conduction lines 317 and 318 that in turn connect directly to vias 320 and 321 in strut 325 which
provide power and ground connections.

Fig. 22 provides a schematic of one version of a wiring layout on a wiring substrate layer 401
of the carrier of the present invention. In the wiring layout in Fig. 22, a portion of the Vias 403 that

descend from the Pads at the top of the platform to which the IC Chip connection can be seen.
Additionally, portions of the Vias 405 in the Struts appear along the edge of the carrier. Additionally
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the arrays depicted in Fig. 16 or any other configuration such as the
matrix type of array depicted in Fig. 18. Since the carrier can be easily
wired i n wowsdessvari ety of different ways the carrier canPo&/USoLes3%0

03/ 073506 PCT/ US03/ 05359 designed to work with any standard IC chip
package wi thout the need to nodify the I1C chip package. The carrier of the
present invention is truly a nodular device. In fact the carriers provide a
standard but flexible pin assignnents for attaching IC chips to a circuit
board. Al so noted above the present invention provides a unique

t hr ee-di nensi onal assenbly for BGA, CSP, flip chips or and many ot her

types @bndukivephifs @@pﬂﬁﬁg@tsveeJ Vs PJoiticRie 403 An@ths Wippcabiess f One ofili®ipgortant
capaci tive decouplin Additionally, it provides probe or_ test points,

arrays omlqrmb aspecls OhRNY OMPUERE SYSRR 15 pr P‘Gﬂlnguagwapﬂ% HpNnengyf, Sl&nélsm%%ﬁl%t s for
S ubassg ’tha‘? }n%x bebft By 8 hﬁlhpefcgﬂ% ??@ve‘ﬁl ?ﬁ:%sé%ﬂ&‘éaﬁ'oﬁé‘n crge[te%ﬁegatﬂaﬁél gio%lé\@ acent

to the arrier are "avail l [ e whet her
or noglvan the(épeédsmt mth campdtemuu’l@pﬂy)bpdlakte Additivenlly, tha teedd llSttpmwSaﬁ\?ant age

of the rese vention is .t it used ho.a thre

si ngl e° aﬁ‘é‘?&%@?’%ﬁf@?ﬁﬂ? F?{ﬁp%?ré’gg%ss 1 Fcotmﬁ |y e]fér%ogj r}‘\}%&cﬁl ps can
be pl aﬁﬂdreo Onkbethel |aﬂ%ta?es dFeld Gurehiigventibeisahdt Iitl aﬂbﬁs folr &Q&daﬂg/lﬂg of thenvigs
appears in Fig. 16 and finally the second set_of tLC chi E’Hﬂfcan be placed on

Cop of Of HECEEPY oicbipa HBpCTiBamINIEfaghion 1Al YRSt TSGRl GUpRsE IS s
been %mt <eTRd 1§cﬁﬁn @Hﬁ:faf ] cgﬂﬁﬁt‘ér PehilcRAE 48l snEeask]PAddi8 Pactdasi B theldpéddd only

has to g hrough a single réeflow process to corrpl ete fabricatiaon.
St andaptiopesativha bt faet; drgingthetriapid elock exedds oha capppites asmer@tlemsysf&m&gﬂa&!@v‘?r@c hi nes

can be_used to e not ed
above I°VCLEYE Ogﬁllm&?%%ggo@%%i\%gr %AC[)& nﬁocg?% %e%(? \A@Eh‘élﬂf%h%‘gﬂ? else ggt%e ﬁgesu sed,
si nce bh& wikeh kighale Anstigoviedn hevedirdated fashmmanapa jzhesstaaledarglh foCeadhi signal,di s

I d al | yde th th | ead ds, 1l hi CSP
cic.  ABRICBRAFFoR G AP ES BpES a0 G BEOARE L5 et pt peried{ RSt

manuf agintAg onh%%ﬁrs%&“theq)eésbf{teﬁ@elnbmls%@ﬁd@«@l&@@ﬁ@m&m@vamamga&mg 18
provides a schematic diagram of the pads that would appe% N@ﬂ top of the

car r i eting(at thejsame ﬁ@edfr}’éfl@?fﬂ@&lh@r%hsr@ﬁhe subgiratehy sRgeeag ectont. s e i s
?h g?; r :lﬁéesoéan%?grgade §)?ar~3,lt1§ {h%fsarﬁg Rﬂ @%% ge'%ehlgmqné ?gié% l?y?\?vts &je%mt&f 1ﬁ@1é her ei n,
some of the conductive lines 407 that run between Viaset 403 to Viaset 405 are of equal length ina
number of connections. For instance, all conducive lines labeled 407 in fig. 22 are of the same
length. Additionally, on the other side of the wiring layout in Fig. 22, the conducive lines running
between the Via portions 403 and Via portions 405 are the same length 410. Thus, if a chip placed
on the carrier requires a precise parallel transmission of multiple signals simultaneously, the
providing of transmission lines on the carrier, of the same length, significantly reduces possible loss
of coordination of the transmission of the parallel signals.
While the invention has been particularly shown and described with reference to a preferred
embodiment thereof, it will be understood by those skilled in the art that various changes in form and

detail may be made to it without departing from the spirit and scope of the invention.
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to receive an IC chip. Al of them or any conbination thereof, as is well
known in the art, could be wused to connect the appropriate IC chip.

Addi t i onawby3/ozsso€an be seen on each side, an array of stPOT/USPHESS9 305A,
and 305B appear. These, as indicated above, are connected to the IC pad
matrix 303, in an appropriate pattern. Additionally, at each corner 307,
there are pads for capacitors or other type of appropriate devices. As can
be seen, each pin has an appropriate designation, such as vdd, or D, or
NC, etc. For instance, Pad DQO, in the configuration shown in Figure 18, is
connected to -17 WD 03/073506 PCT/ US03/ 05359 strut via pad 310. As can be
seen, the strut pads are designated as various pins in a traditional
fashion. by referring to the table éﬁ gh ure 19, the connections between
the matrix of pads 303, and the pa AMS each strut, are indicated by the
pin conversion table. This is just one exanple of the possible pad
connections that can be nmade to allow a large variety of different types of
chi ps, W¢ elsim:di ff erent pad configurations that can be connected wth
carrier 301. Fig. 20 provides a schematic di agram of how decoupling
capacitors 43 is electrically connected as described above. Capacitor 43
sits on. t wo Asepdemfoe apaising Ftegrated) cievnit ohips hin afthtebeipadmnalcorayest a tiocuit
separate vigg 8ne.mhich connects to ground and the other which connects to
power. In 9. 8l FEEE GPMPHY & apaci tor 43 is placed on pad 41. Pad 41 is
connected to via 300 that descends through strut 27 of carrier 21 a corner
of which is visible in Fig. 20. Via 300 woul d than connect to an

appr opri at e2pad @ﬁh&bﬁnﬂégﬁﬂqbﬁﬁﬁﬁp?ﬂﬁaQQNWWﬁH@@%uraIIy, decoupl i ng
capacitor connects two pads is depicted in Fig. 1 and each pad connects by
a separate via either to a power or ground connection to thereby becone
part of thebgl ect fismbtcutsit 2 ficst sideofshidiphaforinrand  secolithgirys pbseenond sidesrfshidn i n

anot her variatio | | ows ,for the.positiaoning. he degoupling. ¢ itors
209 ot a var ot yoafoms g SliebrlRaRERhinoR i flakf AT AGHBY Litfine A
El ectrical connesdlowithe Kfttophaifigel dfRgdpapdahi ors 303 to the system can be

acconplished in a variety of way. One variation depicted in Fig. 21A a
cross-sectional view of carrier 301 along line XX in Fig. 20 depicts how

pads 305 apfl 308, @p1aMhine BaviGCOMREYE cERRBE (RIS 0P AStop iskirfAc@Meta6deiig Mi as tO
internal ground 309 and power plane 310 which nmake up the structure of

carrier 301 as diesstr piseititegtrtadechin i Eherfap syéigeon the pattern of connection pads, a
bottom side of each pad of said pattern of pads being connected to a via that pass

down through said platform to a lower layer in said platform wherein said via

connects to a conductive path that extend towards said first or second strut;

d) said first and second struts having strut vias that extend up through each strut from
the bottom of said strut to the top of said strut wherein each of said strut vias connect
to a specific conductive path in said platform which specific conductive path
connects to a specific via descending from a pad of the pads of the pattern of

connection pads; and

e) wherein said carrier forms a modular unit that can accept at least one integrated chip
on the top surface of said platform on said pattern of connection pads and connect

that chip to a printed circuit board to which said carrier is attached and provide in the
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pl ane 310 connects to at |east one via 311 in a strut and internal power

pl ane 309 connects to one via 312 in a strut. Naturally, all connections
to i nter &b opowsne pl ane 310 are electrically isol ated fromcalusos/ofise he
connections to internal power plane 309. In another variation depicted in
Fig. 21B vias 314 and 315 descending from pads 305 and 306 on which
decoupling capacitors 303 sits connect to conduction lines 317 and 318
that in turn connect directly to vias 320 and 321 in strut 325 which
provi de power and ground connections. Fig. 22 provides a schematic of one
version of a wiring layout on a wiring substrate |layer 401 of the carrier
of the present igpuartd®nthelbattbieuithde 0Tgaill aydiei room for gitacRidg anlepmiste@mdof t he
Vias 403 that descend fromthe Pads at the tqp of .the platformto which
the 1 C Chip conregiad cgnit B‘@Pé‘é%ﬁl.’fcmti?%l‘idtqnd’ﬁ&ﬁl‘ spid W?"i‘%%&a"gﬁf@t he Vias 405
in the Struts appear along the edge of the carrier. Additionally -18 WD
03/ 073506 PCT/ US03/ 05359 conducive paths 407 run between Via portions 403,
and t hd. Vi aThesaniieneclans ] whersinggidupwardipestending viasprsad fisherut edprd 4o 8f any
conput er system i r.Qv.di i L0 f, S}

Signal s t hat*P¥ eu%g%gﬁﬁh%&@%f%?ﬁP@g@?@%ﬁy&ggh%gg%zgﬁ ?@%%gggﬁd aﬁng ten
create oper attérliva) vigronshidnsp sugfaveof stidelatfooe ded @mid wiwardly eorpdingyiss isg#ident | y

operate. Additipnally, the tre is tp increase t erati l, ¢ Kk
times and sﬁé%‘%if%‘i”t E%ﬁ‘tfiﬂpetf)i?p etrhgﬁgt,ssa’t‘fsﬁ?(ﬁlés elo‘fS%‘Z@S@’%@e%p%%%empc%%%i al in
the futureer QRupWardiex@auantRges sad tople:faselof edid platfyemt i on i s that it
allows for the arranging of nmenory or other types of chips in a

t hree- di nensi onal fashion that allows the reduction of connecting |ine

| engths.  Thipge LGl 6inf | Whkdln dabh SRIRMD Shralf SiliBG i GrARtheshof baant | y
aids inincreasing the spee of operation. 'In fact, during the rapid clock
cycl es of aoteenidaly' cendyptivamatsrialsyst em signals have to nove in a

coordi nated fashion and arrive at a specific end point during the clock
cycle. If the lines over which signals nmust nove in a coordi nated fashion
can beg4t he spRRakienetdlaifol whaet saidgpaardlgextaidiy fiasqaotide behn dissipationn

probl enms which arise from coordi nating signals can be achi eved. Another
advant age of the carriers of the present invention is that if several

si gnal § must, DV EQfelaia%weslh: |ines at the sane tinme, by matching line
| engt hs™ on the substrate by staggering the Via locations, the 1lines can be

made exactly the same |ength. As can be seen in the wiring |ayout depicted
n Fig. 22 a) said top exposed ends of said upwardly extending vias in said first strut are

positioned at a top peripheral edge of said first side of said platform in a first
predetermined pattern and said top exposed ends of said upwardly extending vias in
said second strut are positioned at a top peripheral edge of said second side of said

platform in a second predetermined pattern,

b) an area dimension of said top suface of said platform is such that said top surface of
said platform can accommodate at least one integrated chip connected by the pattern
of connection pads on said top surface while leaving uncovered and accessible said
first predetermined pattern of top exposed ends of said upwardly extending vias and
said second predetermined pattern of top exposed ends of said upwardly extending

vias;
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sonme of the conductive lines 407 that run between Viaset 403 to Viaset 405
are of equal length in a nunber of connections. For instance, al

conduci vewbio@sbh@bel ed 407 in fig. 22 are of the sane | @agtusn3/05359
Additionally, on the other side of the wiring layout in Fig. 22, the
conducive lines running between the Via portions 403 and Via portions 405
are the sane length 410. Thus, if a chip placed on the carrier requires a
preci se parallel transm ssion of multiple signals simultaneously, the
providing of transmission lines on the carrier, of the same |ength,
significantly reduces possible |loss of coordination of the transm ssion of
the paral | et) si gadbiin Whid Itttbieeipovenehdin ohasidbeaen opanid ftst athy ashdawa and

described with reference to a preferred . enbodi t thereof, [t wll be
under st ood by t hy§getaRynadegiiety thah s agntror H&%ge\PgP?qg gégt E‘f“r’gﬁ'ﬁ’é’%‘nFCLPWmﬁ“éﬁd
detail may be magdey bfiohi eygoééa%ﬁhs GERAd LiaB 9 {hPRcbiEstRRiafd i AREdSHGRRRO! t he
invention. -19 WO 03/073506 PCT/US03/05359 CLAIMS W claim 1. A carrier
for arrangi ng i npatigrethads sinierimaghoieid secendipiedstermingd pattesmaandar ray on a
circuit board, said carrier conprising: a) a platformwith a top surface
and a bottomsurface; b) a first strut at a first side of said platform and
a second stgyt aivharethacesvdd sirtier idéntival td saif Fiat Eaorienin diaiedsistsant arrprgemienti ng
support for said platformand. fhereby creating a space below the.bottom
surface of said ‘b"fjsé‘gﬂ’@rdﬁﬁe“’&l}le‘ééﬁﬁanﬂi%‘i@éPFﬁdﬁtSS?lﬁ gattﬁ%?’é‘ﬁ‘?‘%%ﬁﬁ%etl on
pads on its top guffRAGEhAbrddeefhmbdBatRins dafBS btadkBE oh Bi@ Gt Atiedtidmaian t he
top surface on the pattern of connection pads, a bottom side of each pad

of said pattern top cpeased enssf saié mise of eald fitst sariipramakelechissl congshwitsaidugh
said platform tObcﬁt[ohlo«%%Bsteh%}{c‘i’Jof‘éQidSs@écglg%ﬁfef.or m wherein said via connects
a a t

to a conductive p extend towards said first or second strut; d)
said first and second struts having strut vias that extend up through each

2; ' g;i fér g{nr i et] %Hpggatn%gﬁ]ﬂg%{ 5 %hg'elsnta{ fé%sttoge itnpeegratteo Cil%lflit gfﬁfa gansr}ercgﬁnems Eoegaﬂi each

board in the space below the bottom surface of said first carrier, at least one integrated circuit

chip can be connected to said top surface of said platform on said first carrier and at least one
integrated circuit chip can be connected said top surface of said platform of said second
carrier and all of said integrated circuit chips can electrically connected to circuitry in said

board.

7. The apparatus of claim 5 wherein a plurality of like carriers can be placed one on the other to

form a three dimensional array of carriers electrically connected to each other.

8. The carrier of claim 1 wherein said pattern of connection pads on said platform can be varied
to form a variety of different array patterns to allow said carrier to accommodate a wide
variety of integrated circuit chips, with different array patterns and wherein said conductive
paths between said vias of said pads of said connection pads and said vias of said struts can
be configured to connect said patern of connection pads on said platform in a plurality of

different configurations to a circuit board.

9. The apparatus of claim 6 wherein said pattern of connection pads on said platforms of both
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to a specific conductive path in said platformwhich specific conductive
path connects to a specific via descending froma pad of the pads of the
pattern oWoOosomsecti on pads; and e) wherein said carrier frornmsozosssdul ar
unit that can accept at | east one integrated chip on the top surface of
said platformon said pattern of connection pads and connect that chip to
a printed circuit board to which said carrier is attached and provide in
the -20 WO 03/073506 PCT/US03/ 05359 space bel ow the bottom surface of
said carrier roomfor attaching at |east a second integrated circuit chip
to a circuit board on which said carrier is attached. 2. The carrier of
clai m1 wheggiiBrsean Be vgivane hijoveseidetiergo Yéodmndllated Widé barkdky stIOhigsxiiend up
to a top edge of said first side of sajd platformto thereby expose P top
surface of é&feaermbmﬂaﬁ%f conmegtionprdy 204 waergy sad condpeiye paths betweegpaid ylag o

pl atform angd,; ﬁé&_&@%@%}%ﬁn@ﬁi@@ﬁ& 8ol Rlutd dAn BELShfighRAM b WhiapxiLnd up

to top edge of said se side of said platformto expose a top edge of
sai d upwar dkaid pletfermimgplviadity idiffatnt configusationstea afcugdoardpl atform 3. The
carrier of claim1 wherein each of said upwardly extending vias are in the
shape of core of electrically conductive material. 4. The carrier of claim
2 wher édn sahéd appamatisllof seidt @aigh Novherads spidquaiteie dfeadnnelit®aipadt dreugs onSaidlThe

carrier of cJaim2 wherein. a) said top expqsed, ends, of .,sai d upward

ext endi ng. vpiégflom AT H%“Plét@’ °£’E*irﬂ?rséif“b e%_@ﬁf‘? Inpsald Caéi“‘?%%“ﬁ?@ﬁ’t“ﬁ’r‘?@% edge
of said firghqesifiRtyfr16dh pak atdyPsdiei add WhéSin salf RE@icEK 8 nBHbdRbiedan and
said top exposed ends of said upwardly extending vias in said second strut

are positi omasofsaidpadepf spisicppiestien paddiyey aid ssish viasod sadgirudy cge begonigpugd to
platformin o - Al=le . r ' | ofy 9 gai d
top suface 8@“%‘% Sg%agg § lg‘rgérhgp g{ sucﬁpﬁ%ﬁhg’a?tgﬁfif%gn tgcﬁ)r Lg%t{sgl? ® %2} ﬁ S|'o atform
can accomogtddl érsatind eaeiid strmes. | nt egrat ed chi p connected by the pattern of
connection pads on said top surface while | eaving uncovered and accessi bl e
sai d

11.  The carrier of claim 2 wherein said exposed top ends of said vias provide test points to test

said carrier connections while said carrier is connected to a circuit.

12.  The apparatus of claim 5 wherein said exposed top ends of said upwardly extending vias in
said struts of a said second carrier provide contact points for testing said first and second

carriers and any attached integrated circuit chips while the same are connected to the board.

13.  The apparatus of claim 6 wherein said exposed top ends of said upwardly extending vias in
said struts of a said second carrier provide contact points for testing said first and second

carriers and any attached integrated circuit chips will same are connected in circuit.

14.  The apparatus of claim 7 wherein said exposed top ends of said upwardly extending vias in
said struts of a top most carrier provide contact points for testing said plurality of stacked

carriers and any attached IC chips will same are connected in circuit.

15.  The carrier of claim 1 wherein an integrated circuit Chip can be connected to an array of

pads by leads.
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first predeterm ned pattern of top exposed ends of said upwardly extending
vias and said second predeterm ned pattern of top exposed ends of said
upwar dl y wetoadisng vias; -21 WO 03/073506 PCT/ US03/ 05359 pC/ushgossn sai d
bott om exposed ends of said vias of said first strut are in a

predeterm ned pattern that is a mrror inmage of said first predeterm ned
pattern and said bottom exposed ends of said vias of said second strut are
in a predetermned pattern that is a mrror inmage of said second
predeterm ned pattern; and d) wherein a second carrier identical to said
first carrier in dinensions and arrangenent of said predeterm ned first
and second predeterm ned patterns and said mrror imge first and second
predet efeM neheRakfefbMRaimANyIREeif §AE A forfidtl By blatiss arfaperting fvithRdofdictve t Op
exposed ends of said vias of said first carrier nmake el ectrical contact
with said B¥¢EN exposed ends of said second carrier. 6. The apparatus of
claim5 wherein at | east one integrated circuit chip can be connected to
said board in the space bel ow the bottom surface of said first carrier, at
| east dfie i Athegramicedfclainuld whetinphadlaw $pacesolaficntsaid dpertwas dit¢ropating faate of

said platformon said first. carri.er d,at. |l east .o integrated circuit
chip can beBuestEd cou R rEReeifpatit Pl aPE S e B ety
carrier andsaldhoRbwspdcds aritt glotvabedle poditionidg ¢ffa dasnetitn pAdasitop 68daid/via amhect ed
to circuitry in said board. 7. The apparatus of claim5 wherein a
plurality ofhysiheringse aycid %ffﬁ?gﬁlgﬁéldmaég@@ BHEVBh the other to forma three
di nensi onal array of carriers electrically connected to each other. 8. The
carrier of claiml wherein said pattern of connection pads on said platform
can be Mari dde camief of ¢laim Vawheseip saifl pei-sefastadrmatenial ige prarqondwpdive aggriabw sai d
carrier to accommpdate a wide variety of integrated circuit chips, with
different array patterns and wherein said conductive paths between said
vi as of19sai dhpadsiendf daind] Twiknea aid prepseiisteanaatedl ik acomduative smiatiabt rut s can
be configured to connect said patern of connection pads on said platformin
a plurality of

20.  The carrier of claim 2 wherein said strut vias are formed by plating an aperture with a

conductive material.

21.  The carrier of claim 20 wherein hollow spaces left in said apertures after plating said
aperture with a conductive material are filed with a pre-selected material to thereby remove
said hollow spaces and allow for the positioning of a connection pad on top of said via and

thus avoiding having to offset said pad from said vias.
22.  The carrier of claim 21 wherein said pre-selected material is a non-conductive material.

23.  The carrier of claim 21 wherein said pre-selected material is a conductive material.

24, The carrier of claim 2 wherein:

a) Said top exposed ends of said upwardly extending vias in said first strut are

positioned at a top peripheral edge of said first side of said platform in a first
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different configurations to a circuit board. 9. The apparatus of claim§®6
wherein said pattern of connection pads on said platfornms of both -22 WD
03/ 073506WB@3N1IS08/ 05359 carriers can be varied to all owpgsaiusosesse er to
accommobdate a wide variety of 1C chips with different patterns of
connection pads, and wherein said conductive paths between said vias of
sai d pads of said pads and said vias of said struts can be configured to
connect said pads on said platformin a plurality of different
configurations to a circuit board. 10. The apparatus of said claim?7
wherein said pattern of connection pad arrays on said platforns of said
pl ur ality of car :’%@&ﬁgﬁﬁﬂe tt¥@bhdshid tOp atposvd @ammmrupmrdbg@teadﬁngmﬁat e a
wi de variety o chip pad array patterns an erein said conductive
pat hs between sai %PldSﬁP%dD%lﬂlt%réi’@Fl%’Gga‘iﬁtOEBWP B Reeat be&ﬁn‘ﬁsflgeagfsélﬁld sai d
vias of said str : f : t said pads on said
platformin a pl ﬁlgﬁfﬁ?rgm%‘esegl fpg%%?gg%ﬁy?tg%?gﬁ@ons to said vias in said
first and second struts. It. The carrier of claim2 wherein said exposed

top ends of said,vias provide.test int . . Sal P tions
while said Phrri 8P d@’&?{ﬁéo&o«gﬁa@tgp g&lg?erogﬁ%u P }aﬁ%“} m%ﬁ&ehdﬂé%%élrd Igﬁ{fs of claims
wherein said expgseslaffé @ndscoaim®iaiedt eptandsiniegenddehibicognecicd by sand [sadtenh
struts of a said second carrier provide co E ct .points fé)r teSt:giﬁ% saqi,vg
first and secondof aRGtiEn Bads oy Sélﬁﬁopa?‘fé%@ § ?Vég%‘éﬁ"%erﬁ e pegesiRic i ani | e
the same are conpRehEEitiAdisRGRGHop elbsed ifls BRRRT BHSdIP ExtEhdrhdWils ader ei n
sai d exposed top ends of sai upvvardFy extending vias in said struts of a
sai d second car rsait seopwslpradeterorined pattern iohtop expesed ends of gaid apward]yr axtenging
second carrier svigsnd any attached integrated circuit chips will sane are
connected in circurt. 14. The apparatus of claim7 wherein said exposed top
ends of said upwardly extending vias in said struts of a top nost carrier
provi de5contTae tarfed oftctaifdr? wiesdin:ng said plurality of stacked carriers and
any attached IC chips will sane are connected in circuit. 15. The carrier

of claim1l wherein an integrated circuit Chip can be connected to an array
of pads by,) eadsiaid top exposed ends of said upwardly extending vias in said first strut are

positioned at a top peripheral edge of said first side of said platform in a first
predetermined pattern and said top exposed ends of said upwardly extending vias in
said second strut are positioned at a top peripheral edge of said second side of said

platform in a second predetermined pattern, and

b) An area dimension of said top suface of said platform is such that said top surface of said
platform can accommodate at least one integrated chip connected by said pattern of
connection pads on said top surface while leaving uncovered and accessible said first
predetermined pattern of top exposed ends of said upwardly extending vias and said second

predetermined pattern of top exposed ends of said upwardly extending vias.

26.  The carrier of claim 1 wherein said first and second strut are a plurality of struts which

support said platform.

27.  The carrier of claim 1 wherein said pads are directly above said vias.
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-23 WO 03/073506 PCT/US03/05359 16. The carrier of claim1l wherein said
vias are fornmed by plating an aperture with a conductive material. 17. The
carrier ooaBarisnd6 wherein holl ow spaces | eft in said apecrursesoste er
plating said aperture with a conductive material are filed with a
pre-selected material to thereby renove said hollow spaces and all ow for
the positioning of a connection pad on top of said via and thus having to
avoid offsetting said pad fromsaid vias. 18. The carrier of claim17
wherein said pre-selected material is a non-conductive material. 19. The
carrier of claim17 wherein said pre-selected material is a conductive
naterial 20 The carrier of claim?2 mherein said strut vial are fornmed by
platin erture t.h a conductl & .. The carrier of claim
20 whe |°ewe§?§&aée } wheroprsaid e %e 8%1 e plating said
aperture mnth a conductive material are filed with a pre-selected materi al
to thereby renmove said hollow spaces and allow for the positioning of a
connect29on pJae camier ofirlaim Zwuhereinisaidpads are Hinestls wbe i salgl Walvi ng to of fset said
pad fromsaid vias. 22. The carrier of claim 21l wherein said pre-selected
material is a non-conductive material. 23. The carrier of claim21l wherein
sai d pré:- selThetaticnsitcdaingd] whereia saidmpddcdre vserfbmrsai@ vias24. The carri er of
claim?2 wherein: a) Said top exposed ends of said upwardly extending vias
in said first strut are positioned at a top peripheral edge of said first
si de of3isai dhpbatibyrolaim | avhkidibthe coréctiOR pad/ R BRE Sel 4 t62R BleRRtD AT BGA
predeterm ned pattern and said top exposed ends of said upwardly extending
vias in sabadsse&diniscelemads.-are positioned at a top peripheral edge of said
second side of said platformin a second predeterm ned pattern, and b) An
area dinmension of said top suface of said platformis such that said top
sur f ac82o0f The carrier of claim 1 wherein said second integrated circuit chip is positioned on a bottom

surface of said surface of said platform and connects to a circuit board through vias and

conductive lines in said platform and said first and second struts.

33.  The carrier of claim 1 further including pads for electrcially connecting at least one

decoupling capacitor to said carrier.

34.  The carrier of claim 33 wherein said pads for said at least one decoupling capacitor connect
to either a power or ground layer in said carrier to thereby connect said at least one

decoupling capacitor into an electrical circuit.

35.  Thecarrier of claim 33 wherein said pads for said at least one decoupling capacitor connects
to vias in a strut and when said carrier is attached to a circuit board said vias connect to
power and ground connections on said circuit board to thereby connect said at least one

decoupling capacitor into an electrical circuit.
36.  The carrier of claim 35 wherein said pads are positioned at a top of said strut.

37.  Thecarrier of claim 35 wherein said pads for the at least one decoupling capacitor connects

226-



said platformcan accommodate at | east one integrated chip connected by
said pattern of connection pads on said top surface while | eaving

uncover edwend/oazseessi bl e said first predeterm ned patterercafushaps3exposed
ends of said upwardly extending vias and said second predeterm ned pattern
of top exposed ends of said upwardly extending vias. 25. The carrier of
claim 17 wherein: a) Said top exposed ends of said upwardly extending vias
in said first strut are positioned at a top peripheral edge of said first
side of said platformin a first predeterm ned pattern and said top
exposed ends of said upwardly extending vias in said second strut are

posi ti ened aibs B shidRtrig by Btohddry edgthadionsédt t ®aaekide patHewnich stuth cdphadtf or m
in a secon& predeterm ned pattern, and b) An area dinension of said top

suf ace WFRIS KA iU ¥ m i s such that said top surface of said platformcan
accommpdate at | east one integrated chip connected by said pattern of
connection pads on said top surface while |eaving uncovered and accessi bl e
sai d fPPst Ipeealaeesinlaiad wherewrihis spnsmpted ipogich therlectuidal chrrabterjshies off a/

ext endi ng vi . i.d.secor [ rmned pattern of top exposed ends
of said upwgtf?‘g']lf;%%( tgn |%gl?8llﬂgts)e. &é@g&%‘ﬁe carrier of claim1 wherein said
first and second strut are a plurality of struts which support said

pl atfo 27, The carrier of claiml wherein said pads are direct]y.above
bard vl “Theseiies Dabisy bubereperidenis’ 6iamsaed ampBbEART bparbin aipdbidh 1
wher ei n sai ginpré® Atadaids@hit hpga said vias. 29. The carrier of claim?2
wherein said pads are directly above said vias. 30. The carrier of claim?2

wherein said pads are offset fromsaid vias. 31. The carrier of claiml
wher ei got he 16 0BRACTdrakiM3dehelSif Gai B et i pads
or Chip scale ﬁggs.f%g? ?heé%ar%?é?ﬁggl%?%%ﬁgﬁéaﬁgéglnuggﬁgﬂggigﬁgé&
integrated circuit chip is positioned on a bottom

41.  Thecarrier of claim 1 wherein said vias are fabricated by a process selected from a group of

a step laminate method or depth routing method.

42.  The carrier of claim 2 wherein said top exposed ends of vias in said struts provide points to
conduct single analysis of said carrier when connected to a circuit board with at least one IC

chip connected to said carrier.

43.  The carrier of claim 2 wherein said top exposed ends of said vias in said struts are used for
testing or signal analysis at least one ground point is adjacent to said for facilitating the

signal analysis or testing.

44,  The carrier of claim 43 wherein said at least on ground point is selected from a group of a
special ground area adjacent to said top exposed ends of said vias in said strut or at least on
of said top exposed ends of said vias is a ground point.

45.  The carrier of claim 44 wherein said signal analysis or testing is conducted by probe points.

46.  The carrier of claim 1 wherein said second integrated circuit chip connects directly to a
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surface of said surface of said platformand connects to a circuit board

t hrough vias and conductive lines in said platformand said first and
second stwotes/0788 The carrier of claim1l further includi mgTasdsofsey

el ectrcially connecting at | east one decoupling capacitor to said carrier.
34. The carrier of claim33 wherein said pads for said at | east one
decoupl i ng capacitor connect to either a power or ground layer in said
carrier to thereby connect said at | east one decoupling capacitor into an
electrical circuit. 35. The carrier of claim 33 wherein saidpads for said
at | east one decoupling capacitor connects to vias in a strut and when

sai d carri egiréiit Watdsenesh i bditéih keick obQAd slagsfbfthidSagieN W& saldar@Wer and
ground connections on said circuit board to thereby connect said at |east
one decouphitasged @reEropEbofdi o an el ectrical circuit. 36. The carrier of
claim 35 wherein said pads are positioned at a top of said strut. 37. The
carrier of claim 35 wherein said pads for the at | east one decoupling
capaci #3r cametbodior 262N 103hiPT GHOGrREHHWSMBE BESSUmbusicnal atray, sasl mathashi d
struts by seconda&zhyips that connect to conductive paths which in turn
connects t SOBBIHPRPEEPH%sai d strut. 38. The carrier of claiml wherein it
is constructed to match the electrical characteristics of a circuit board
to which it will be connected. 39. The carrier of claim1 wherein said
carrier is fabriébtedpﬁgmégﬁﬂﬂg‘ﬁ@émﬂ§ﬁﬁwn58§£ﬁlgﬁhﬁ3fashion simlar to a
standard circuit board. 40. The carrier of claim1l wherein said carrier is
fabricated by an injection nolding process. 41. The carrier of claiml
wherei n said viab) ar eprpaidinigetleestionssuppeit o osuppdreseidadptformmnd thgreby foref  a
step | am nate net hod %H th routing nethod. 42. The carrier of claim?2
wherein said top exposed ehds of vias in said struts provide points to
conduct single analysis of said carrier when connected to a circuit board
with at | Qast ong‘) 'c co(r:lplle ing% erc]ter"grgigaquts%ids &1‘1}9 th(r:gurg Itlei‘eg platform and the strut to a

circuit board when the carrier is connected to a circuit board,;

d) forming the at least one strut and platform in a configuration that allows for
space beneath a bottom portion of the platform so that when the carrier is
attached to a circuit board there is space beneath the platform for connecting

a second IC chip to a circuit board; and

e) providing test contacts on the carrier that are accessible when the carrier is

attached to the board and an IC chip is connected to the top of the platform.

48.  The method of claim 47 with the further step of stacking a plurality of carriers with at least

on IC chip on each carrier.

49.  The method of claim 47 wherein the step of connecting an IC chip electronically to a board

to which the carrier might be attached includes the steps of:

a) providing electrically conductive vias which extend down from connection pads on
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43. The carrier of claim2 wherein said top exposed ends of said vias in
said struts are used for testing or signal analysis at |east one ground
poi nt is wojlaoessbét o said for facilitating the signal ana&cydaiss3/essss esting.
44. The carrier of claim43 wherein said at |east on ground point is
selected froma group of a special ground area adjacent to said top
exposed ends of said vias in said strut or at least on of said top exposed
ends of said vias is a ground point. 45. The carrier of claim44 wherein
said signal analysis or testing is conducted by probe points. 46. The
carrier of claiml1l wherein said second integrated circuit chip connects
directly to a -2 t9oDik Pl t¢5ddnElidh0&2bh the tarditd; t board beneath the
bottom surface of said platformof said carrier when said carrier is
attached to a circuit board. 47. A method for arranging IC chips on a
circuit boarbg | N cBndfiSEme VB RS LIBAAL Al chActiS@lifks MR iHRQEnne AL &1 N t he
steps of a) providing a platformfor receiving a first I C chip; b)

provi ding at | east one support strut to support said platformand thereby

form a carrjier; ¢).conn N i.cal sak d_.chi rough the
platform an<§5the“§ %rﬁtﬂFgﬁétnc%%f%oﬁﬁé&%ggﬁ t\l?\k%}éenaq?%(%t@grg?{l%r is connected to
a circuit board; d) formng the at |east one strut and platformin a

configuration that allo f.or space beneath botto ort.i. of th

pl at f orm so ® hat Ph é‘hn% %Ctﬂ%?rl]ryi"@‘g‘ﬁicgve ‘ﬁ?stlﬁb’r‘?églef‘% oge g]?‘%@t}?’ 41%8891816?&@? eis
space beneath t hejphRhfiPédhdhativedRBORGfréselecledsiftent] | C chip to a circuit
board; and e) providing test contacts on the carrier that are accessible

when the carrier is attached to the board and an IC chip is connected to

the top of the plhg\;iflgih@elefzé‘i%allg&%dﬁ@itvg9%5 ﬂlfthfét%arsrt] hé s%t%@sc%ﬁtﬁ‘r&n&'fhteﬁ it St ep
of stacking pluraltty of carriers wth at Teast on IC chip on each
carrier. where they connect to the electrically conductive lines to a bottom of the at least one

strut; and

) terminating the electrically conductive vias at the bottom of the at least one strut at

connection pads that allow for connection of the carrier to a circuit board.

50.  The method of claim 49 wherein the steps of providing vias descending from the platform,

and vias in the at least one strut, includes the steps of:
a) providing apertures in the platform or strut; and
b) depositing in the apertures an electrically conductive material.

51.  The method of claim 50 including the further step of depositing additional fill material into

hollow spaces left by the step of depositing electrically conductive material in the apertures.

52.  The method of claim 51 wherein the step depositing additional fill material comprises

depositing non-conductive fill material.
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49. The nethod of claim47 wherein the step of connecting an I C chip
electronically to a board to which the carrier mght be attached includes
t he st epswofos/oadsoer ovi di ng el ectrically conductive vias wrcTlusexvsad down
from connection pads on -28 WO 03/073506 PCT/US03/05359 the top of the
platformto a connection level in the carrier; b) connecting the vias to
electrically conductive lines in the connection layer; c¢) running the

el ectrically conductive lines to the at | east one strut; d) providing
electrically conductive vias in the at |east one sturt to which to connect
the electrically conductive lines in a pre-selected pattern, e) having the
el ectrisgal | yrhe Qs di\e@ainhi 2Swhdleih R adp 6&@?&3@@%@&{&&1 meseepd donpnsthe

poi nt where they connect to the electrically conductive lines to a bottom
of the at | depssitwgeondnctive fillawéeria) t erni nating the electrically conductive
vias at the bottomof the at |east one strut at connection pads that allow
for connection of the carrier to a circuit board. 50. The method of claim
49 wher5di n (The nsdflepisofoflaipr B/wléemip the atsp df powiingtgstf ontact prints|oattheeartier and
vias in the at l.east one strut, .includes. the st ). Rrovi di
apertures i ASEREPIEMRER SIS FEICT & &{;11;ed ?18016‘3“1t§)é’ c‘)ig | ia(r%slﬁllﬁ o ﬁ’e‘gg%nélre If}gcr1 £ an
el ectri cal | yheoslehist invadesahestembs protidinkee theaop ofithe it whaione SButienpdsadiapg t he
further step of depasiting additional fill nmaterial into hollow spaces
left by thee8dse hsFVidkepositing el ectrically conductive material in the
apertures. 52. The nethod of claim51 wherein the step depositing
additional fill material conprises depositing non-conductive fill

mat eri &5, - 2ocandrrdey 0resi0s ICATpUS0B¢icEEHoard Bga thiveedipmentionnl araye pad parger

wherein the C(S)ltngﬁsi é depositing additional fill material conprises

deposi ting condaucttve fill material.
a) means for providing a platform for receiving a first IC chip;
b) means for supporting said platform to thereby form a carrier with a space beneath

said carrier to thereby provide room for connection of a second IC chip to a circuit

board when said carrier is a attached to a circuit board; and
c) means for electrically connecting, through said means for supporting said platform, a
first IC chip that is connected to the top of said carrier to a circuit board when the
said carrier is connected to a board.
56.  The carrier of claim 55 with further means for providing test contacts on the carrier that are
accessible when said carrier is attached to a circuit board and an IC chip is connected to the
top of said platform.

57.  The carrier of claim 55 with means for stacking a second carrier on top of said carrier.

58.  The carrier of claim 55 with means for stacking a plurality of carriers on top of said carrier.
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54. The nethod of claimb52 wherein the step of providing test contact
points on the carrier accessible when the carrier is attached to a circuit
board andwe oBiorasbe | C chip is connected to the platformi epcrudesoishe st ep
of providing at the top of the at | east one strut exposed top ends of the
vias. 55. A carrier for arranging I1C chips on a circuit board in a

three-di nensional array, said carrier conprising: a) neans for providing a
platformfor receiving a first 1C chip; b) nmeans for supporting said
platformto thereby forma carrier with a space beneath said carrier to

t hereby provide roomfor connection of a second IC chip to a circuit board

when sajod carelc@iiet & chaidish ¥hbRsh themBarsiférelbctrichBadolhectng tisbudhRaidsneaty for
el ectrically connecting, through said means for supporti glg said platform a
(&)

first |C chisppraiéng saisl pefmact Bat [Crhintbatigenatcteo th ot opiSBO@CHEYf ¢
board when tb%%idu‘?t?ehg}rl&gﬂdéa% 'i§c&89&&f§o%q)otaﬂc%n@9§és‘?‘- 56. The carrier of

claim55 with neans for providing test contacts on the carrier that
are accessible when said carrier is attached to a circuit board and an I C

chip is connected to.the top.of .sai.d platform .57. The carrier of claimb55
SPth mmane Ay crcleidly soldBufkyiB e Lot bRl 5 ol iR phdSh g bff T
carrier of clai nkl@‘i,wpfdﬂmmaaﬁnetﬁ@nre{/aqlkgaikgc@riat urality of carriers on top
of said carrier. -30 WD 03/073506 PCT/US03/05359 59. The carrier of claim

55 wherein the neans for electrically connecting, through said neans for

supporting 3§i d pbaiut@FdNnedinshidSbndebtibilafer btRbcthSths AHIBGIRYidk AhidAexibap of
said carrier’to a circuit board when the said carrier is connected to a

board conpri ses: dayn &joacthe comiettionqudguct i ve vi as which extend down from
connection pads on the top of the platformto a connection level in said
carrier; b) conductive lines in said connection |ayer connect to the
conducti ve \)as whierin the twpdrt ntkanmisfat least bhestan ambthe eleotripaltisgonductive lines

run to the at least one strut;

d) conductive vias in the at least one strut to which to connect the electrically

conductive lines in a pre-selected pattern, and

e) wherein the electrically conductive vias in the at least one strut descend from the
point where they connect to the electrically conductive lines to a bottom of the at
least one strut; and terminate at a bottom of the at least one struts at connection pads

that allow for connection of the carrier to a circuit board.

60.  The carrier of claim 59 wherein the electrically conductive vias in the platform and the at

least one strut are formed by apertures into which a conductive material is deposited.

61.  The carrier of claim 60 wherein the apertures include fill material into hollow spaces left
electrically conductive material is deposited into the apertures to thereby provide support for

a pad placed on said a top end exposed end of the via.

62. The carrier of claim 61 wherein the fill material is non-conductive fill material.
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c) wherein the support neans is at |east one strut and the electrically
conductive lines run to the at |east one strut; d) conductive vias in the
at | east wo@3mrysné to which to connect the electrically @®@amdisos/03369 | i nes
in a pre-selected pattern, and e) wherein the electrically conductive vias
in the at | east one strut descend fromthe point where they connect to the
electrically conductive lines to a bottomof the at |east one strut; and
termnate at a bottomof the at | east one struts at connection pads that
all ow for connection of the carrier to a circuit board. 60. The carrier of
claim59 wherein the electrically conductive vias in the platformand the
at |east one strut are fornmed by apertures into which a conductive
material is deposited. 61. The carrier of claim60 wherein the apertures

i ncl udé3f i | Theaeasrigrapf | ghais 981 whevelp ece dilll afaferiab|igca rqopdyatiye clth duaierisle
material is deposited into the apertures to thereby provide support for a
pad placed on said a top end exposed end of the via. 62. The carrier of

cl ai m &%. whd@heicarrichef ¢laihd 63rahereinghe test soatactmrias oh itheecaiidr] acerstiblei velien the 31 WO

03/ 073506 PCT/US03/ 05359 63, i l.ai m 62 wher ej he fill
ot or 1 2l 1 < CATEDRASRERd i iultpeat < TratiC e PR IR i el ot
wher ei n t he fér@gt by Rdvadihg MAh&top of thetad Bastdh ki@t cRF:eS toplinds whaviake carri er

is attached to a circuit board and a first 1C chip is connected to the
platformare formed by providing at the top of the at | east one strut

exposedsst op 1eads gl oftéPﬁmVé46k§heré§theEBAf‘ea9%é kit iOfwddudtsm 64 wherein the at

| east one strut 1s two struts. 66. carrier for arranging IC chips on a
circuit board in a three-dinensional array, said carrier conprising: a) a

pl atforgn for, 1 Vi N fi . chip; St .
B uppor g TS I PpBrEIC Pt u§ OB pPha Bl bRERiRPo B by, 8l garrier,
sai d carri ekcofpridi@r eby provide room for connection of a second IC chip to

a circuit board when said carrier is a attached to a circuit board; and

a) a platform for receiving a first IC chip;

b) at least one strut for supporting said platform to thereby form a carrier with a space
beneath said carrier to thereby provide room for connection of a second IC chip to a

circuit board when said carrier is a attached to a circuit board; and

c) an electrically connecting path from connection pads on a top of said platform for
receiving and connecting a first IC chip, through said platform, and said at least one
strut to connection points at at a bottom of said one strut when said carrier is

connected to a circuit board.

67. The carrier of claim 66 with test contacts on the carrier that are accessible when said carrier

is attached to a circuit board and an IC chip is connected to the top of said platform.

68.  The carrier of claim 67 wherein said test contacts on the carrier can be used for stacking and

a electrically connecting a second carrier on top of said carrier.
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c) an electrically connecting path fromconnection pads on a top of said
platformfor receiving and connecting a first 1C chip, through said
pl at f or mwernd/ogadel at | east one strut to connection poi NnPETALSORO5389 bott om
of said one strut when said carrier is connected to a circuit board. 67.
The carrier of claim66 wth test contacts on the carrier that are
accessi bl e when said carrier is attached to a circuit board and an IC chip
is connected to the top of said platform 68. The carrier of claim67
wherein said test contacts on the carrier can be used for stacking and a
el ectrically connecting a second carrier on top of said carrier. -32 WO
03/ 073%96 PChtda03f 65309 6D Nherbhitsaicdfest @htadfs cah Bk MiRoaEIAda ?m’rgiﬁz gst
contacts can be used for stacking a plurality of <carriers on top of said
carrier. 70CYRE ®PR Pleidfaridrai m 66 wherein the electrically connecting
path conprises: a) electrically conductive vias which extend down froma
plurality of connection pads on the top of the platformto a connection
| evel iR saille eariet efrclaity)66cuirein thevekeckiioaly comegtgdattosmegetiseon | ayer t hat
connect to the conductive vias which extend down fromthe connection pads;
c) conductive vias in the at |east one strut to which the electrically
conducti ve h) nes eletivalytondnctivepvia-vdadhasxtend dpwih fremm;plaaltydf covpectRinpadhe
el ectrically condugtive fy as. | n the at | east one strut. descend fromthe
poi nt where theyo%g’ﬁr’i@?:? 4’%17]@ A oG PeekOp Véﬁﬁdﬁléttc?’(?’ér;l ines to a bottom
of the at |east one strut; and termnate at a bottomof the at |east one
struts at connection pads that allow for connection of the carrier to a
circuit boaPl. 7%ondypizvedines inspidgpnggctippiayer thfepanast orke edndgtiveigs|which
conductive Vi asm}; eﬁ%‘ﬂlﬁd{‘%ﬁoﬁ%ﬁw?a&t | east one strut are formed by
apertures into Ich a conductive material is deposited. 72. The carrier of
claim 71 wherein the apertures include fill material deposited into holl ow
Zggff 3r |e:‘f : 8)e![ ﬁgééﬁﬁai}flﬁé’v\ﬁsﬁg %Jecgtllé/aes'\t gr%t st %l which %%pagétﬁgﬁlyl c%%gucttir\]/g lines
connect in a pre-selected pattern; and

d) wherein the electrically conductive vias in the at least one strut descend from the
point where they connect to the electrically conductive lines to a bottom of the at
least one strut; and terminate at a bottom of the at least one struts at connection pads

that allow for connection of the carrier to a circuit board.

71.  The carrier of claim 70 wherein the electrically conductive vias in the platform and the at

least one strut are formed by apertures into which a conductive material is deposited.

72.  The carrier of claim 71 wherein the apertures include fill material deposited into hollow
spaces left electrically conductive material is deposited into the apertures to thereby provide
support for a pad placed on said a top end exposed end of the via.

73. The carrier of claim 72 wherein the fill material is non-conductive fill material.

74. The carrier of claim 72 wherein the fill material is a conductive fill material.
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support for a pad placed on said a top end exposed end of the via. 73. The
carrier of claim72 wherein the fill material is non-conductive fil

mat eri al .wo43/0Td%e6 carrier of claim72 wherein the fill narerEh3/HB5a
conductive fill material. -33 WO 03/073506 PCT/ US03/ 05359 75. The carrier
of claim 70 wherein the test contact points on the carrier accessible when
the carrier is attached to a circuit board and a first 1C chip is connected
to the platformare formed by providing at the top of the at |east one
strut exposed top ends of said vias in said at |east one strut. 76. The
carrier of claim75 wherein the carrier is fabricated in a the sane fashion
as a printed circuit board. 77. The carrier of claim70 wth test contacts

on the carrier that re accessi bl e when said carrier is attached to, a
ci rcui t/PboarldregATIR AL ¢lank Y ﬁ’f’F@mc firstTsérct BOl?tﬁ@nﬁl?PpcaB‘FefsaéP?&SIEEéYd}feBrtPﬁ 78.

The carrier .ghief@hiiHed Whedifull boh@ dnfst fSORt a6p 1&&1nﬂ€é‘te@foethfe AR Ye t OP
exposed ends of said vias in the at |east one strut. . The carrier of

cl ai m 67 whéemied by peoviding athma@ﬁthwulems@nas@tfeéms@tltopyndsoﬁ saa&msmaléﬁas of

a pluralltxé f ﬂ@s (in the at least one strut. 80. The carrier of claim66
wherein the a €ast ‘one strut is two struts. 81. The carrier of claim®66

further |ncIud|ng pads for electrcially connecting at | east one decoupling
capaC| r sai d. carri.er carri.ef qf c 81 mh rein said ds
for sail at ThESEFicgaLeli ﬁu\ﬁﬁﬁrﬁlahleﬁ‘aﬁgaﬁ% bges {Eion 35 SRS or
ground | ayegirbiit 5cc@ carrier to thereby connect sald at Ieast one
decoupling capacitor into an electrical circuit. 83. The carrier of claim
81 wherein said pads for said at | east one decoupling capacitor connects

ts gl \é I 3 |S7 als n c g‘rlllg gél?iter @f{&ﬂm@? ] Sv\bﬁlgés? 6@%6%%%%&% E{%ggéegsigle%ﬁeﬁ géih cQﬂ@f d

is attached to a circuit board and an IC chip is connected to the top of said platform.

78.  The carrier of claim 77 wherein the test contact points are formed by top exposed ends of

said vias in the at least one strut.

79.  The carrier of claim 67 wherein the test contact points are formed by top exposed ends of a

plurality of vias in the at least one strut.
80. The carrier of claim 66 wherein the at least one strut is two struts.

81.  The carrier of claim 66 further including pads for electrcially connecting at least one

decoupling capacitor to said carrier.

82.  The carrier of claim 81 wherein said pads for said at least one decoupling capacitor connect
to either a power or ground layer in said carrier to thereby connect said at least one

decoupling capacitor into an electrical circuit.

83.  Thecarrier of claim 81 wherein said pads for said at least one decoupling capacitor connects

to vias in a strut and when said carrier is attached to a circuit board said vias connect to
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power and ground connections on said circuit board to thereby connect said
at | east one decoupling capacitor into an electrical circuit. 84. The
carrier ooaBarisn@3 wherein said pads are positioned at aPCcawsos/nsad d
strut. 85. The carrier of claim83 wherein said pads for the at |east one
decoupl i ng capacitor connects to said vias in said struts by secondary
vias that connect to conductive paths which in turn connects to said vias
in said strut. 86. The carrier of claim81 wherein it is constructed to
match the electrical characteristics of a circuit board to which it wll
be connected. 87. The carrier of claim8l wherein said carrier is
fabricated gwwar odd %}'oﬁlh@cdrﬂyyﬁfonb@ﬁrsﬁidlcﬁcﬁt bbAR8 ) BBreby BbhiREt $a0d & 184shBAAr d
circuit board 88. The carrier of claim@81 wherein said carrier is
fabricated Bgceuplingraacitaintagnglepicacieiés. 89. The carrier of claim 811
wherein said vias are fabricated by a process selected froma group of a
step lam nate nethod or depth routing nethod. 90. The carrier of claim82
wher ei B4sai Theoptrisx podath &nwukereih ssid pgds ane pesitibnsd ata top pf said saitpoi nts to
conduct single analysis of said carrier when connected to a circuit board
with at | east one IC chip connected to said carrier. 91. The carrier of
cl ai m &3. \Ahameicmabﬁtlaﬁmmwomfmeﬂucbpuds fopthesinledst vhadecopliiyi cdp&itbrdcdnedte used
for testin nal ., anal ysi s at | east one ground point i ag' cent to
said for fac? F“F@ éﬁag tséiyggﬁ%‘?n ayafidsdhat copiceigCopctivopati i }Egﬂfﬁu@‘r of
claim91 mh@gﬁﬂéasqgkgdakm[ﬁgﬁaswqa ground point is selected froma group of
a -35 WD 03/073506 PCT/ US03/ 05359 special ground area adjacent to said
top exposed ends of said vias in said strut or at |least on of said top
exposedgzend f i i 92
whor o wton duSraAat SRl il Qe AheR Bl o s, AR RBE o Rbrifc bR 02
circuit board to Whlch it will be connected

87.  The carrier of claim 81 wherein said carrier is fabricated as a multiple layer board in a

fashion similar to a standard circuit board.
88.  The carrier of claim 81 wherein said carrier is fabricated by an injection molding process.

89.  The carrier of claim 811 wherein said vias are fabricated by a process selected from a group

of a step laminate method or depth routing method.

90.  The carrier of claim 82 wherein said top exposed ends of vias in said struts provide points to
conduct single analysis of said carrier when connected to a circuit board with at least one IC

chip connected to said carrier.

91, The carrier of claim 82 wherein said top exposed ends of said vias in said struts are used for
testing or signal analysis at least one ground point is adjacent to said for facilitating the

signal analysis or testing.

92.  The carrier of claim 91 wherein said at least on ground point is selected from a group of a
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special ground area adjacent to said top exposed ends of said vias in said strut or at least on

of said top exposed ends of said vias is a ground point.

93.  The carrier of claim 92 wherein said signal analysis or testing is conducted by probe points.
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