-1-. I NTEGRATED CI RCU T AND CARRI ER ASSEMBLY Field
of the Invention This invention relates to integrated
circuit packages. More particularly, the invention
relates to an integrated circuit carrier wth recesses
for an integrated circuit.package. -Background to the
I nvention Due to the ever-increasing nunber of
connections (pincount) of integrated circuits, the
use of ball grid array packages to connect integrated
circuits to printed circuit boards is increasing.’
This .facilitates the redistritiuti on of a very fine
pitch of flip-chip bunp array of the integrated
circuit fo a nmuch larger pitch ball grid array for
‘attachnment to the printed circuit board (PCB). The
carrier is OfNFIGRATED CIRCUIT AND EARRIER ASSEMBLAND can
be fabricated fromdifferent materials such as -
ceramc, or a plastics material such as bisnmal ei m de
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in the nupber of integrated circuyit, connections and

sol defypisally, thesedays tagiptegrated ciguitds Yerornegiqd fodthe carrier by 4
halk gridhartay of goid ertseldéribuinps. Similarly; thbcdriierys dlestricaliyrionmected to the
PCB By a further, larger ball grid array of solder balls. The thermo-mechanical stresses are
typically severest at the solder ball interfaces between the PCB and the carrier. This canresult -
in shearing of the solder ball connection. The problem is amplified by an increase in edge
length of the carrier because of an increase in the thermal strain differences between the PCB
and the carrier. An increase in edge length of the carrier is typically associated with an

increase in the number of integrated circuit connections and solder balls.

D

Current ball grid array design is, pr@sentiy, at the limit of reliability for typical
integrated circuit pin counts,

Typically, a solder ball has a peak elastic shear strain value of around 0.08%.
Computational experiments done by the applicant using 2 500 micron thick solid Silicon
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integrated circuit pin counts. Typically, a solder

bal | has a peak elastic shear strain value of around

0. 08%). Conputational experinents done by the

applicant using a 500 mcron thick solid Silicon

BGA12- AU -2- carrier, 500 micron diameter solder balls

at 1 mllinmeter pitch, a 700 mcron thick PCB and a

16 mllimeter side silicon chip indicated a peak shear

strain value of 1.476% in the outernost ball of the

package which is far above the plastic yield val ue of

the solder ball. This result -2 to be expected as the

balls at the outernost edge of the package experience-

the great est anDunt of transl ati onal shear. As
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inclyding at least one integrated circuit nounted on
an i %ﬁ?@ﬂmﬁﬂwéﬂWfO@%ﬁ$?%ﬁ‘WM?WH? i ncl udes a wafer

}ﬁg ngfhﬁﬁigegpgarece|V|ng zone on which the at.

e Integra circuit is nounted, said at
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hEnBdNRld #1886 bhd L&hing ANV EHarkRedd} a bore in the wafer;

a plurahty of island-defining poruons arranged about said at least one receiving zone, at
least one island-defining portion having an electncal terminal electrically connected to an
electrical contact of said at least one receiving zone, the at least one integrated circuit being
electncally connected to the electrical contact; and

a spring-like member arrangement connecting each island-defining portion to each of its
neighbouring island-defining portions;

wherein the thermal expansion co-efficient of the wafer is substantially equal to the
thermal expansion co-efficient of the at least one integrated circuit mounted to the at least one
receiving zone.
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el ectrical contact of said at |east one receiving
zone, the at |east one integrated circuit being

el ectrically connected to the electrical contact; and
a spring-like menber arrangenment connecting each

I sl and-defining portion to each of its neighbouring
i sl and-defining portions; wherein the thernma
expansi on co-efficient of the wafer is substantially
equal to the thermal expansion co-efficient of the at
| east one integrated circuit nounted to the at |east
one Treceiving zone. BGAl2- AU2a2a- | n one enbodi nent
of the invention, the bore nay be a recess or blind
bore defined in the wafer. In another embodi ment of .
the invention, the bore may be a passage or open bore

ext endy Bge énm’oaiﬂgﬁt JriaRe Mtﬁfn, &15 9&1‘3 %ﬁb@éﬁ%&é@@r bgfld bd?€defined in

er .to-an ose rf.ace of waf er
o Plsfastec i o RTBE gl % T Pt e e Bhebe Asppessgi bore
t setepstingdhrguch thewalbrfrqnyenespriase efthie wifer te an ppposedserface of the wafer,
| deleledgicd comathibicihg affRiged o hE wﬂ&tubbatmga faksagd. nt egr at ed
circuit in its associated passage. BGA12-AU 3 The
i s| and® Befatten Gags: e crrmienmayapdnde B oy e isans RemoHRtpgthe integrated
arirautgeiteastosiand pasdsagef or med by etching the wafer. The '
bore may al so be etched in the wafer. The bore may be
etched in the wafer sinultaneously with the etching
of the island-defining portions and the spring-Ilike
menber arrangenments. At least in respect of the etch
to formthe island-defining portions and the
spring-like nmenber arrangenents, the etch nay be a
re-entrant etch. Each spring-like nmenber may be in the
formof a serpentine nenmber. Each of those
i sl and-defining portions bordering their associ ated
recei ving zones.my be connected to said receiving
zone by a secondary. spring-l.i ke nmenber arrangenent.
Each secondary spring-like nmenber may be a zig-zag
el ement . :
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The el ectrical term nal of each island-defining

portion may be in the formof a nmetal pad. To reduce

thermal m smatch between the carrier and the wafer,

the wafer may be of the sanme nmaterial as the

integrated circuit. Brief Description of the Draw ngs

The invention is now descri bed by way of exanple wth

reference to the acconpanying diagranmatic draw ngs

in which: Figure | shows a schematic, plan view of -

part of a conceptual integrated circuit carrier;

Figure 2 shows a plan view of-3a part of an integrated

.circuit carrier, in accordance with the invention;

figure 3 shows a perspective, sectional view of part

of one enbodi ment of the integrated circuit carrier;

Fi gur @He slhndrdefiainp eorsipescind the sprivgdiki arvmbenairengembntpmay badbrmed
Sppadi ment of the integrated circuit '

cdrrier, Figure 5 shows a perspective, sectional view

of pafbe iwke mayt disorbel eghdsicid wawater.oThetore miybestyhedie the wafer

Cdif@linbouliP with Ble etching UF @io B180.0¥Mhirfk HRRIAPAE he\Bring-like member.

sect i onags' view of part of a fourth enbodi nent of the

iﬁagﬁermgPe‘d circuit carrier, BGAL 2-AU .4- Figure 7

Shows ABle&ERlrksPRRbS thSételto\oraVthOklafd @ RIHB PoiiioH vnd Be sprit@-like

i gﬁgr Cl ' ier, i ; Figure 8 shows a
sxgc |0%§§, e'%ﬁnﬁ’gtﬁ%/%t‘é%v&%ﬁéaa%eﬁ&e#t enbodi nent of the '

i Nt egE#hestingilike bieinber@@iyTbe &1 the foim UbEserfehtieinenddes hows,
on an_enl arged scale, the circled part "A, of Figure
8; Fi Baghaf thepe ifpndlefining postiony bordeying Sheilasseriptay Freciviagzanes may -
desonicétedialsaid reddviug sone bfy a paptdanf sptifgelikei ondnbgr axtaggbment. Each
%b&ﬁwsﬁ%lik@:ﬁem@%pseiﬁéﬁg@aﬁma side view of yet a
further enbodi nent of the Integrated circuit

The electrical termmal of each island-defining portion may be in the form of a metal

- pad. _
‘ To reduce thermal mismatch between the carrier and the wafer, the wafer may be of the
same material as the integrated circuit. ‘
Brief Description of the Drawings
_ The invention is now described by way of example with reference to the accompanying
diagrammatic drawings in which:-
Figure 1 shows a schematic, plan view of part of a conceptuél integrated circuit carrier;

Figure 2 shows a plan view of a part of an integrated circuit carrier, in accordance with
the invention; '

Figure 3 shows a perspective, sectional view of part of one embodiment of the
integrated circuit carrier; _

Figure 4 shows a perspective, sectional view of part of a second embodiment of the
integrated circuit carrier;

Figure 5 shows a perspective, sectional view of part of a third embodiment of the .
integrated circuit carrier;

- Figure 6 shows a perspective, sectional view of part of a fourth embodiment of the

integrated circuit carrier; S
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carrier, Figure 12 shows a sectional side view of

still a further enbodi ment of the integrated <circuit
carrier Figure 13 shows a multi-chip nodul e based on
the integrated circuit carrier, and Figure 14 shows a
. sectional side view of the nulti-chip nodule based on
the integrated circuit carrier. Detailed Description
of the Drawi ngs Referring to the draw ngs, an
integrated circuit carrier, in accordance with the

invention, 1is designated generally by the reference
nuneral 10. An integrated citguit carrier is shown in
greater detail in Figure 2 of the draw ngs. The

integrated circuit carrier 10 has a receiving zone 12
for receiving an integrated circuit or chip 14
( Fi guFiguré)?.shotwspalsentiahal,tside afewi of baermhbddifnentiofithe pbagtatad wicudt

i&}-r?e?gh 6 surround the receiving zone 12. Each
islland 16" has an electrical termnal 18 thereon to

whi ¢ hFigure 8lskitevs alsedtibnal Bide sieartof amthepembodimtehionfighy intégaadéyl circuit
ic%}i%?gnﬂs@; is connected to its neighboring island or’
islands 16 via a rigidity reducing arrangenment in the
f or m Bifgura 9 siervws comtan ealangediselr, @Qcircl“ﬁﬁbgt AS oSiguns;i n

greater d [ conce tuaII n Fi gu f. the
dr awi Figee Podorroh fiat saftya Sgtond! i VO ot the
rivtegreted ciRRit carires a sprl ng Ilke function so that each

i slan s ad f 1) o

rel at %%EGE?PW§aﬂ§$ﬁ H@hﬁg ‘Lf cor Aied pigouit
topmied fference in expanS| on betvveen a print ed circuit

boar d v dsh?\% £ %c‘zonsl%ld%)vww sﬁlhgﬁ)ﬁﬁér e}n%dm]r&t ?ﬁ%%ixeltegrated

conpengurF extension or retraction o A
rcé‘F‘éV?i‘H'te"ser penti ne nenbers 22. As a result, the shear

strai gl éTFﬁJhB»@Qa QP moatiebased\bh the mte%&kéé%ﬁcd&%hﬂrﬁr &l

on the d 16 I1s considerably reduced and fati gue

fail ulﬁgm:)ﬂ shires swttibeal shialviey of #6 mudti-clipmeduiniusedion gieyntegrated
lcB6liC@Rlicr. Var i ous enbodi ments of the carrier 10 are now
described with reference to Fi gures 3 to 6 of the
Wetailed) Destription of ¢h& Doawings dr awi ngs, the carrier 10

has each island 16 connected. to
Referring to the drawings, an integrated circuit carrier, in accordance with the invention,

is designated generally by the reference numeral 10. An integrated circuit carrier is shown in
greater detail in Figure 2 of the drawings.
The integrated circuit carrier 10 has a receiving zone 12 for recemng an infegrated
circuit or chip 14 (Figure 7).

A plurality of island defining portions or islands 16 surround the receiving zone 12.
Each island 16 has an electrical terminal 18 thereon to which a solder ball 20 is attach_ or .
reflowed. _ _
Each island 16 is connected to its neighboring island or islands 16 viaa rigidity
reducing arrangement in the form of a serpentine member 22. This is shown in greater detail
conceptuaiiy in Figure ! of the drawings. As illustrated in Figure 1, each sezpentine ‘member
22 serves a spring-like function so that each island 16 has a degree of freedom of movement
relative to its neighboring islands 16. Accordingly, the difference in expansion between a
printed circuit board 24 (Figures 7 to 9) and the carrier 10 is compensated for by extension or
retraction of the relevant serpentine members 22. As a result, the shear strain imparted to the
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its neighboring island 16 by a serpentine nenber 22
whi ch has a single, curved arm 26. In the enbodi nent
of the invention shown in Figure 4 of the draw ngs,
each serpentine nenber 22 connects one island 16 to
its neighboring island 16 by a pair of parallel arms
28 interconnected by an orthogonal bridging portion
30. Each serpentine nmenber 22 of the enbodi nent
illustrated in Figure 5 of the drawings connects one
island 16 to its neighboring island 16 via an
arrangenent having three arnmg.34 extending parall el
to each other. Adjacent arns 34 are connected together
by an orthogonal bridging portion 32. In the

enbodi nent illustrated in Figure 6 of the draw-ngs,
ealddr baltsi20en theridandd friseonsiizrablyrédubed eoth fati gnedaitureeof the oldeg balls

g@wugﬂgkgmﬁﬂﬂ Rdsdang i sland 16 has five parallel arns
adjacent arnms 36 being connected by an

or th é@uqal embodinigitnief theratrient @8novrdsscribed witlpfeference to Figures 3 to

swdhaa@w %@ ,In'FiRreS 07 RidrRM S, thd dattiel | (Plie ach fslahidl 98doBifeci3d to
ngs

(st 1188 B il od A Gl ot fle DA 36

ser p Gmﬂhb BiEbodiRdiD 6 theiventidhshbvd ﬁ&*‘lg&f'd’ﬁ 4hesieaviepa] cadhSerpentine

G eC“ fm/igﬂa%]dfw zeqtsa& @1&&?!’6‘6 %aﬂ@fgiﬁﬂela&%zs
fnfsrdgnsrtef Ry g

3 43% e clearly In Figures 7
Qﬁﬁ?n Fﬂ%@%@? ands .16 surroundi ng
t he E%%E%bxﬂﬁe ABer 2 ofth€erRRRRAL ik trhied InFpuf S eTitnéidRRings

EB5e BT IO b BTV Y Ak
exisading pyalichte eaahyqther- PAdippsaierieB4ase pRecisd fagether B&Prr %1112@1131
bidging parsion 3. ustrated in Figures 7 to 9 of the

connbeampg el EAHEL TR G e Gk i E PSS ey b2
whichedomhagty opginlend] 16 to jtsneighbeting islandip éaszﬁve quhléﬁl e 13‘1‘5 with 10 -

ddfacdn®areR 36 béingRdntkted Byen dribgonkaldiridging pérdod 38t egr at ed -
circuit 14, Accordlngly the carrier 10 is forned of

si | i Fassass afamipnation thesmbatimenfs jlystested it Figpres T191 ofithe Srywes
sidlkbe refentdatd beigw bathe pneairs 36 sareutis nasnber Hathd twreask 28 earpentine

Rnfbidh 19 the Rec: 38 Birbitnd TRGHIRF 22, £l théive\bhsh B6 seBiRRntine member
i%%%& d in greater detail below In the manufacture
li e |

tegrated circuit carrier 10, a wafer 46 of
Si | | ADillustratef) rd3e cikady in Fiduees Wad @of thEdrawingd) thossi islgidel 6
srOURbRL the rdchie R z6He 1B HeX¥binbStdib e cividg!Z6@4by a second rigidity
reducing arrangement in the form of a zigzag element 40 which further aids in reducing the
strain imparted to the solder balls 20.

Also, as illustrated in Figures 7 to 9 of the drawings, the integrated circuit 14 is
electrically connected to electrical contacts 42 (Figure 2) in the receiving zone 12 via solder
bumps 44.

The carrier 10 is formed from the same material as the integrated circuit 14.
Accordingly, the carrier 10 is formed of silicon having an insulating layer of silicon dioxide.
The insulating layer also serves as a hard mask for etching the serpentine members 22, as will
be discussed in greater detail below. 4

In the manufacture of the mtegrated circuit carrier 10, a wafer 46 of silicon is prov:ded.
The wafer 46 can be single crystal silicon or polycrystalline silicon.
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BGAL2-AU It is to be noted that the version of the
carrier 10 shown in Figure 10 of the drawings is

where the receiving zone 12 is on the sanme side of the
carrier 10 as the pads 18 as shown in Figure 7 of the
draw ngs. Wiere the receiving zone 12 is on an
opposite surface of the carrier 10, as shown in
Figure 8 of the drawings, the circuitry layer is
applied to both sides of the wafer 46. This is shown
on a smaller scale in Figure 9 of the drawings. In
this enbodiment, each trackgd2 is electrically
connected to its associ ated pad 18 via a plated

t hrough hole 58 extending through the wafer 46.
Referring nowto Figures | 1 and 12 of the draw ngs,

t WO fryg folte ho@@‘@neﬂh@w&a &fthetchtﬁer 10@hdvirEih FlpRreA0@f the drawings is

A L G e
BighweM\of the desings f %ﬁm ﬂleﬁeqeﬂglgé%gr}g i 80 10PRpsits Sypfacg of the carrier

[ {7 @ﬁbﬁdbvﬂgl Fgires dtht Srawings theaiicuitfy lber rsgpmm silds ofithe
@Efeﬁ 8 %g s sthb\%n Sx?é E&lﬁfer stQe ifFiRASS t A &fdfe &M@J iHD @k embodiment,

a3 Seetreny roer A arogp ST R TE Ve et troth pole3s
@@ﬁﬂm@ﬂma@hﬂwaWﬁFé64ld 62 which is bonded to one

f f th
f’ﬁ[ L RS by o ' pd 22 o n‘ﬁm ‘%2‘?“‘2? Eftine? ple
@ are Hipstrated. |Withogferrpesfo é‘%erpﬁetﬁ'}"i‘s Wipgselike feferepse nygye

niefermlildepi&s, uggpothewde epcifiedht , in this enbodi nent, the

electrlcal confacts .are arr.an n tha art of th

car r ke ¥EIE f&%ﬂﬁﬁ@ﬁéCFﬁﬁgﬁﬁggﬁ isdtea F# démarcald on a
sl the sarried 10uspassage 60 dafing thigngh thejcagrfer i%eThedmtathggcmt 14
i a@acmtt@a GONARE krfeadof retdinify hensis teFornoftahmstallixalid 62ovhich is

? r at q‘g‘ ack OF gaxﬂé-el%ﬁ PI;OQ& suﬁz[mg%gﬁl%grated circuit 14 has

g&?‘%"q’ém%“g‘}%%‘%é g??éi‘lg“f’ﬂi ;63 It Vilbe o 6

mrmmmammammmﬂm&% ewtzw AFearenged 88 éhat part of the
dRee 10 suRrgundiny thepabdagroe I fBe edibddingentlillastiated én Figure 11 of the :
&?‘%ﬁé{;ﬂ%‘i&wﬁﬁecmge%&&Qngnﬁérwmﬂwedgwdhaﬂan bSused. Inthe
, .

LSRRt P SR ol o e atrmttions
@Wﬁ@@ of pther plasprsomnretions ek pslteam 9% to | ke parts;
Iuﬂl/gﬁffl rg.hg'x? o%‘?gxﬁ@%gfftﬂe%gamﬁg@ atr#&be??;ﬁmapﬁ abd dikesit
| il Eﬁfl g spe %Péf*ﬁef"gf G Perl ) g reerence to

theé previous sirmnge,mkg sefga@h ngmeralyEefes to like patsy ‘e&l@a othgrwise spegified.

and é&n { c?f t% mve-lx;a(? cgﬁ?r% isa rﬁulﬁ—%ﬂxg?t@o_}l Egubstrate 70
R o ks ol el o e

HRiguee 130iThs clipse72; BeriS6 dreieither barigkonthenurta@ of the carrier 70 or, as
described above with reference to Figures 10 and 11, the chips are recessed in the carrier 70 as

illustrated in Figure 14 of the drawings.

As indicated above, the serpentine members 22 may have different configurations such
as the one arm 26 configuration, the two arm 28 configuration, the three arm 34 configuration
or the five arm 36 configuration. Other configurations such as 4 arm or 6 or more arm-
configurations are also possxble using finite element analyscs, a results matrix for. dxffercnt
carrier, melementatxous, having different forms of serpentme mcmbers 22 and dlfferent ball

BGA12-AU



illustrated in Figure 14 of the drawi ngs. As indicated
above, the serpentine nenbers 22 may have different
configurations such as the one arm 26 configuration,
the two arm 28 configuration, the three arm 34
configuration or the five arm 36 configuration. O her
configurations such as 4 armor 6 or nore arm
‘configurations are also possible using finite el enent
anal yses, a results matrix for different «carrier

I npl enentations, having different fornms of serpentine
menbers 22 and different ball, BGA12 AU 7 arrays was
generated. .The nmatrix, which is set out bel ow, _
contains results for ball grid arrays having rows of
one to twenty-four bails, carriers of solid silicon,

S@histval 1afrted S Thd HatBl wiih3\Rt ol béldw, Gomaiisredilts REbIRFb afrays

2,,a two.arm 28 ser I ne. ne . 4.y g
%gtE%WF At .55 208 Bl A TR0 stion, Bul MSF, BETBE S one
@perpeniine membpA2, 3 WA ARG serpeatine membon22y phrec apR Fﬁsefpm‘me
Dhenibee12R86 £ fivelari 3Yosdrpehitte theriteto 1. 01% Sol i d A1203
I nt erposer 0.667% 0.953% 1.077%0.72% Solid BT :
| hNGJ P BaMYin Row26% D. 149% 0. 158% 0. 09766 On@darm 100
S ppe:At-i-ne—0-1-0346-0—0908—-0--0F b e-rerher—Co—rTwo e s
S SN Iterpesen 7o, b 15% p. 14700 05% 3644 85% 289:°0 088901 %
3 rALOVIBRrpbkéR Ser penf i ne 0058%% 0§ 08239 . 0.09%% 0. 052%0

Q66%—rerber—Ye-Fve—arm-seqReniire—o R Y DA LS TYE
PPHSRT InRERSPT As| i ndi cht ed aBB?/@’ 1R Jl'hgagtll%"st PQ%A’
Ohé aruDéerpeptiner [ s arolind 0]0303% A 0.690301 0983%l e -
allsbis defined jas from an é¢dge of |{he receiving zone
P88 he edge off the cprrief 10. Thé resllts shdw
Thive hinesepmamking Ol [dB47%a) 0.15% | Qil47% a| 0.&36%01 0423% d | 0.088%
rriers increasgs withl an gncreasing nufrber of
g’fi%féﬁerrballs 20 Up to ajcertpin poiht, dug to the
Fleatrnyerpehtiect| ©32% | 0.082 0.079% | 0.058% | 0.056% .

member %
Five arm serpentine . 0.025% |0.025% | 0.013%

o

O N0 FTRPRT OO0

member .

As indicated above, the elastic strain limit for solder is around 0.08%. A row of solder
balls is defined as from an edge of the receiving zone 12 to the edge of the carrier 10.

The results show that the peak solder ball strain value for solid carriers increases with
an increasing number of solder balls 20 up to a certain point, duc to the cumulative effect of
thermo-mechanical strain between the PCB 24 and carrier 10. The solder ball strain actually
goes down for the hundred ball implementation, probably due to a change in deflection shape
'of the solid silicon carrier. Peak strain still occurs in the'outermost ball however although it is
decreased because differential expansion between the carrier and the PCB is minimised. Also,
the peak strain value of the solid carriers, apart from the BT carrier, is still, far in excess of the
elastic strain limit for solder.

The serpentine member 22 implementations show a decrease in peak solder ball strain
with increasing number of solder balls. This is due to the fact that the thermal strain mismatch
is distributed over a greater number of solder balls 20 resulting in a deflected shape with less
severe gradients. Smaller ball grid arrays, i.e. having fewer balls in a row, exhibit more severe
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whi ch can constitute the array. It will be appreciated
by persons skilled in the art that nunerous variations
and/or' nodifications nmay be made to the invention as
shown in the specific enbodi nents w thout departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodinents are, therefore, to
be considered in all respects as illustrative and not
restrictive. BGAl12 AU -9- CLAIMS: 1. An integrated
circuit package including at |east one integrated
circuit nounted on an integfr@ted circuit carrier, the
integrated circuit carrier including: a wafer having
at | east one receiving zone on which the at | east one
integrated circuit is nounted, said at |east one
rELAIMS$:ng zone being demarcated by a bore in the
wafer, a plurality of island-defining portions

dr r anfye Btegratrdicirauiti ngckage ineluding 2§ frastiope iategratpg cireifanoupied on an
lintegrttedeireuit sdrherrihélintegrated girquitichirieninétadiagdg an el ectri cal
termnal_ electrically connected to an electrical -
cont atvafgrhawing of lesst ang Eeseivingzong e whigh Hig abisprbonotipiesrafed circuit is
Inearsted,caid af lpdstepe adceitting izome bking e agteddlyabbreiin thk Wyfer;
connected to_the electrical contact; and a spring-like
me b e PRty pfigland-definigs pertiens sgangsd aboutyaid ay least prsfrqeiying zone, at
pestione islahdrdefnidg poftion havingree ielgbtiical tarmipali ddctrivallychofnenticdigy an
- RREACA BSnitacy brhi iat Nedshéhe rQ BB LoR X 8 A bR bre PntéphftddCcir8it being
Uecd i WB1:ELed 3 @%Pé&@ﬂ%@ﬁfﬁwq ual tothe 't her mal

I'ci ent o

expansron co-e e at |east one integrated
Ci I C Ui shriffglikRinfthbbuniahi@mait cbieR&ing @A isliICcREiNing Borfi each of its

; gﬁﬁﬁggﬁgg imlin which the bore is a
%ggggs ef1 ne ﬁ?%ggﬁg&ﬁgfer. 3. The package of claim1
I N wwhekintthethtromkexpasian pasfiicigtt of tik evaftr Bgubshantillyleqiah® the
W) edpaiiion BRECRHF 1t Rfst bMGntBhRA cikdiit MbuRBPRIRN least one
agg%gég)gf the wafer, the electrical contacts being
arranged on the wafer about the passage. 4. The
package of claim 3 which includes a nounting neans for
nounting the integrated circuit in its associated '

pas s dgepackpge vhdaimddk wlish 8 bete iy awedess delippd igftherwager.

I sl and-defining portions and the spring-Ilike

3. The package of claim 1 in which the bore is a passage extending through the wafer from
one surface of the wafer to an opposed surface of the wafer, the electrical contacts being
arranged on the wafer about the passage.

4, The package of claim 3 which includes a mounting means for mounting the integrated
circuit in its associated passage. '

5. The pécka_ge of claim 1 in which the island-defining portions and the spring-like
member arrangements are formed by etching the wafer. '

6. The package of claim 5 in which said 'bore is also etched in the wafer.
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menber arrangenents are forned by etching the wafer
6. The package of claimS in which said bore is also
etched in the wafer. BGA12-AU -10- 7. The package of
claim5 in which the etch is a re-entrant etch. 8. The
package of claim1l in which each spring-Iike nmenber is
in the formof a serpentine nenber. 9. The package of
claiml in which each of those island-defining
portions bordering their associated receiving zones
is connected to said receiving zone by a secondary
spring-like nmnenber arrangengnpt. 10. The package of
claim9 in which each secondary spring-1ike nmenber is
inthe formof a zig-zag elenment. 11. The package of
claiml-in which the electrical term nal of each
i 1 andbepatkage ofylaio Stin which the efcinise neerfrantietchf a net al
pad. 12. An integrated circuit package including at
| east one integrated circuit nounted on an integrated
08T CUirke faddabd &rclmﬁw%&ﬁeﬁeaeﬁipﬁn@ﬁkmmemﬁ € form of a serpentine
described wth reference to acconpanylng

figs. BGA12- AU

S. The package of claim 1 in which each of those island-defining portions bordering their
associated receiving zones is connected to said receiving zone by a secondary spring-like
member arrangement.

10.  The package of claim 9 in which each secondary spring-like member is in the form of a
zig-zag element, ‘

11.  The package of claim 1 in which the electrical terminal of each island-defining portion
is in the form of a metal pad.

12.  Anintegrated circuit package including at least one integrated circuit mounted on an
integrated circuit carrier, substantially as hercinbefore described with reference to the
accompanying drawings.
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