-1 METHOD OF MOUNTI NG AN | NTEGRATED CIRCUI T Field of
the Invention This invention relates to integrated
circuit packages. Mre particularly, the invention
relates to a nulti-chip integrated circuit carrier for
an integrated circuit package. Background to the
Invention Due to the ever-increasing nunber of
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use of ball grid array packages to connect integrated
circuits to printed circuit boards is increasing.
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Typically, these days the integrated circuit is electrically connected to the
carrier by a ball grid array of gold or solder bumps. Similarly, the carrier is
electrically connected 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 can result 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
carricr. An increase in edge length of the carrier is typically associated with an
increase in the number of integrated circuit connections and solder balls.
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-2 Current ball grid array design is, presently, at

the limt of reliability for typical integrated

circuit pin counts. Typically, a solder ball has a

peak el astic shear strain value of around 0.08%
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a plurality of receiving zones, each receiving zone including electrical contacts

and each receiving zone being configured to receive one or more integrated circuits;

a plurality of island-defining portions arranged about cach receiving zone, at
least one island-defining portion having an electrical terminal electrically connected to

one electrical contact of its associated receiving zone; and

a rigidity-reducing arrangement connecting each island-defining portion to

each of its neighboring island-defining portions,

The carrier may be fabricated from a wafer of a non-conductive material.
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The carrier maybe fabricated froma wafer of a
non-conductive material. BGAO/-SG -3 Certain of the
recei ving zones may be demarcated on a surface of the
wafer. Some of the other receiving zones may be
denarcated by recesses forned in the wafer. Stil

ot her receiving zones nay be denarcated by passages

ext e dihig df'ﬁlﬁeﬁﬂé@éivitn fzenagfaﬁ beb&d%t@arteit&p&ﬁ h G@face @ H@Qf«z&er
rrange on e wa ou assa
Rt B SR EREaP e e o e St PrRerore et e
wdfer. Gailkother rmmyvmg paras dieayeberdenmaidangl bye@assagboex tomiing lhﬁglgh
ek e 8hRLED SREH IR A B3Rl
i ntegy E%Qsecdfftﬁé”agts—t mehSon gﬁ@ﬁcﬁ{e r@@éfwﬁg ﬁﬁest fig cAHEF may

materi a he Integrated circuit

ipuds g mep%tmg peansiprmapting qaeth itesatad piram mﬁ.aﬁ@%ﬁﬁ
pggsag@ch integrated circuit. The island-defining

portions and the rigidity-reducing arrangenents nmaybe

f or Mg réjuce tiedmalmishertokctictweenkhe c/tiehaniBiie hegated circuits, the

t tch. In th wh th
A0S e IR RIS oS4 S
thmahaqansloﬁamoxmgxtIdgﬂ;at Déchwllmtgglatadantgewe nt rray be

t
: 2| an ch%f}ﬂ]nl nnﬁl rti ons Hﬁfge g ass Cl at%selgaybe
%@ln&&@@ga erayl hsétféﬂdﬁ%m %EP msragaﬁah T ecei vi ng

zone by a second i dity-reducin arrange
Eachhgé&f?ﬁ%fawrﬂ ra?efl%ngé iarf'grea?sls%rfgm%ﬁse Y may also
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of each island-defining portion may be in the form of

a mEacl rigddy-r&ical abrsgemat imery befin thedon afh sgpentine

Ililé}l;(ﬁe?.ti on is now descri bed by way of exanple with
reference to the acconpanying diagrammatic draw ngs
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part of a conceptual carrier;

&%’ ated circuit
Zmlw’l@ﬂze QrgEe opaa%rewl 8aPebpasecoplany Heidityagluning
afrafigm dnt. CBidh setondaty rigiditpFaiRnbme avahFentidd® ma \combioda zig-zag
ege;_fgeu%e 3 shows a perspective, sectional view of part

Otie enbodi ment of the

The electrical terminal of each island-defining portion may be in the form of a
metal pad.

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 conceptual 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;
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integrated circuit carrier; B GAO7-SG -4 Figure 4
shows a perspective, sectional view of part of a
second enbodi mrent of the integrated circuit carrier;
Figure 5 shows a perspective, sectional view of part
of a third enbodi nent of theg integrated circuit
carrier; Figure 6 shows a perspective, sectional view

of p @ﬁgur@ﬁ sﬁmf/@duf)érbpd@ﬂb@ dedmnhl @bw off pert bk e€ioall @thbodiment
ure 7 shows a sectional, side view
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! e
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circled part 'A, of Figure 8; Figure 10 shows, on an
even g%%@ shovea perspestive apetional @@Wto;f A pf & fansthanehodisnent of

tﬂ@ﬁﬁegéted&ecmmagggrat ed circuit carrier; Figure 11
shows a side view of yet a further embodi ment of the

i nt e@[@ireﬂ sh@wd £sdctional! sidevipwof 9Hé embadisiansst the integrated
?Eﬁlti .Side view of still a further enbodi nent of
Ii”.ﬁ ed ci rCU|t carrier; Figure 13 shows a
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carrier; ure oms a séctrona
Cﬂfﬁ’éltﬁ%mﬁ,ﬂtﬁ% rmdul e based on the int egrat ed circuit
carrier. Detailed Descriptigon of the Dra

Ref eF}gur@ £lpWs an ap slresd scals, thwé@%wé’a Ao q%éegqre 8

carr accordance with t ention e
Gos Eiel JRRGY o 6y Srvaten dpal Realer tigpa siste vigw of
plarttod heaintegrated droutt camserr i er is shown in greater detail
in Figure 2 of the drawings. The integrated circuit

car r Fegure Dl $hwavsa side@pwiofigetzofuethéZerhiprdimenteif hanigtegrated

crlotieesfLed circuit or chip 14 (Figure 7). A plurality
of 1sland defining portions or islands 16 surround the

r ecemgu&glz SRR alketiGRCKdE §leanst slifl a%ﬁh%n%zo%ﬁhéﬂt%khe

terni t hereon to which a sol der

nfegi CHFH E98wed.

Figure 13 shows a multi-chip module based on the integrated circuit carrier;
and

Figure 14 shows a sectional side view of the multi-chip module based on the
integrated circuit carrier.

Detailed Description of the Drawings

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 receiving an
integrated 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.
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BGAO7-SG -5 Each island 16 is connected to its

nei ghboring island or islands 16 via a rigidity
reduci ng arrangenent in the formof a serpentine
menber 22. This is shown in greater detali
conceptually in Figure 1 of fhe draw ngs. As
illustrated in Figure 1, each serpentine nenber 22
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igpnd kﬁa?oa!npetpd ko ibsneighbogng idyith sresy &4 shich has
absinglgicogreparhizen 30. Each ser pentl ne merrber 22 of the
enbodi ment illustrated in Figure 5 of the draw ngs
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dr avxﬁﬁﬂ’sserl@é‘élﬁe gephent? abthe ppbpdimen ﬂlmgeqﬁd épRigare Sof the
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ar a e ar \M cen 143 el
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cemt@ftogﬁh&rmyah|Mpg¢ﬂmbbﬁdgngjpmﬂmh§21 [lustrated in

Figures 3 to 6 of the drawings shall be referred to
bel oin e embodiormat Hiusiraed seFigure 6 eithendrivangs? @achtshpentine

n?én%eg§2%ﬁﬁ&%3nh9&s H@E%a%&w H? gﬂﬁ l%"’lglgﬁ@flﬁ has ﬁv arallel
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in FLgures 9 .of W n t hose islands 1

sur r BUnAeR ot Pirdpice bF rgbobRen AR RS 00 eifhe
dreviagyshat] beeeferrby tcebeder anthe crnle_gnﬂ%)senpedm rﬁanber 22, the two
aﬁﬁ??%gﬁyggl Sﬁl:e}ﬁbé}ezzf Bl %E: afin34%¢ t%lleerggn%erﬁg and t%e five
arm 36 serpentine member 22, respectively.

As illustrated more clearly in Figures 7 to 9 of the drawings, those islands 16

surrounding the receiving zone 12 are connected to the receiving zone by 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.
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reducing the strain inparted to the solder balls 20.

BGAO7-SG -6 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_gone 12 via solder bunps

44. The carrier 10 is fornmed fromthe same material as
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receiving zone 12 is on the sane side of the carrier
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dggwings ishers therecetving zqned 2dp anithrgame side ofjthe carrier 10 as the

paﬂ@wlamtm 1ﬁ@cg1‘r§ 7 d€ theiaw g€ | Wlicrd tﬁakécysl tles on an

SRRt Bt ribnlD. adsihig Fde Slor ﬁ%wgﬁot\w cRSuitry

|&5iegisrapplidd todmdh dideodt thérevatir 264 ﬂ@s; is slwowif on & biaeller scale in
é?@ gl TR (ﬁ'awﬁ{%et ﬂ?th&ae&ﬁﬂoﬂgnélg &Sk tlja{:ll Ef }sre%c?l‘?call Ibihected

erence revi ous
o iifrassasisted ppdd 8 tvip a plRied shrongh thﬁ | §§§teathns ithioggh the Wafer 46.

specified. In the exanples_ illuystrated, the receiving
zone REFTIAE N4 & Eigresil ! geq A of therfrenge dwe Aurhes grbadanents

ofthet dagigdrareilludated m&&a&mﬁ@ tlhk iphadoushiravigas, tike
attached to

s e{?%!ﬁ%“flﬁgmﬁégﬁgw e g: lfeﬂ ﬁ?g‘ﬁt@a %ﬁec% K formof a
et airl fh‘é f%érg 1@&1}’[‘43&&% the pe%?fé'ﬁ% ztoﬁ ?g ?s ?ﬁé Jaﬁ%??g Ed;gt he

carrier ed sur

demggogied ongp Shlaf@ceb e pardist 1 pabswge pY daﬂiqu tbmugb thtei qagier 10.
The @ntegrﬁieﬁ%[@ﬁ@ 14 & Jiabhdd ha rh&ﬁlti%g Eﬁéaﬁ§ orlfétalﬂlh Webhs #8he

Ci at { nbodi e el ectr| cal
g PER e aﬁft‘éﬂﬂ?ﬁ &’H&gds E e a9 Opf as? Of the camier 1 @r Agpposed

sefitideqif migh mgagtahﬁi (ﬁﬂfelii&gihas 606nd ﬁiﬂstfhﬁelecﬂ‘ﬁ@edlyl’ﬂéﬁhectmg the

t,r at e u a
it s 1 e e, ot o A SR . 15 R eppogimpg, the
clyotite] camackeara seahget wnithe pertiod temmicrilDisusowatiegitheipassage
g T
v ronds ﬁﬂ}n Eithgrdall 95 wgdggbonsds gan be used. In the embodlment illustrated
in Figure 12 of the drawings, the interconnects are tape automated bond (TAB) films

66 or other planar connections such as beam leads.

Referring now to Figure 13 of the drawings, a development of the integrated
circuit carrier is illustrated and is designated generally by the reference numeral 70.
With reference to the previous drawings, like reference numerals refer to like parts,
unless otherwise specified.
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Referring now to Figure 13 of the draw ngs,
devel opnent of the integrated

circuit carrier

a
i s

illustrated and is designated generally by the

ref erence nuner al
dr awi ngs,

70.

Wth reference to the previous
like reference nupprals refer to like parts,

unl ess otherw se specified. BGAO7-SG -7 In this
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dr aw

70 as jllustrated, in Figure 14 of the

wihidadicated ahpyecthe sepapingancebias 32 mss heyqdiliesrber s
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Brderg At ey &

O TR T ot
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abQns |

nfj gur a

ergpﬂf %gatlons

sucinés ganmadt ®or mGtenem @aofifingtiomt dre also pessitile asing fiatterelement

agalgges n?ltci%ul%sr &‘F&&%f

ana

Ses

?lliife?elhlt Qﬁﬁeﬁﬁl?fh&ﬁa W3 Sﬁa& % cHﬁ‘ell%gt forms

of serpertinetmerabers 22 andhibifsrashbell arsas wasxvmngtem Thematrix, which

i 5&;1: gﬁts b%\g %%Fa$§gtsm%% ‘Ha‘ﬂh% f&ff&iog@@% tvgenty—four
bR LF, GRS R Sl jotid Az, palid BEM eRCAMAPSCHFRI g member

zczpmm@ﬁmom& sdrperitite MigmepQP2, a théde Hm Tldefpedtifie Mbmbel 2Xhand a

el b G 5o

serpent|

PR ‘?Fol@%l%g?’z

a three arm 34 serpenti ne nenber

solid BT, a one arm 26
a two arm 28 serpentine nenber
22 and a

five

*’.i?'@jifﬂﬁi AR e cor i Boia 4¥a- 10400106 sttc
\$a0@ Si hiterpaseer O. 6675}&). 953%. . 077%918W5J/o BaBtd |BT.61% 1.01%
SR BT ik oy Too 08 LA PR TOTIAT | 07254
)Sdﬁd@ﬁﬁﬁ@:ﬁbﬂ&"/@. 136%0. 1128%. 08804 2eeh ;].149%6 e0asdio | 0.097%
b RS ¥ pentine 0.103% | 0.0903 | 0.085%

member %

Two arm serpentine 0.47% | 0.15% | 0.147% | 0.136% | 0.128% | 0.088%
member

Three arm serpentine | 0.22% | 0.082% | 0.079% | 0.058% | 0.056%

member

Five arm serpentine 0.025% | 0.025% | 0.013%

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, due to the

cumulative effect of thermo-mechanical strain between the PCB 24 and carrier 10.
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array.

It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as

llustrative and not restrictive.
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X roviding an integrated circuit carrier which
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non conductive material. 3. The nethod of claim?2

wherejn certain of the receiving zones are demnarcated
4on alkgmethed of flapm @ ipshich certain of the receiving zones are demarcated

1

by recesses formed in the wafer.
5. The method of claim 2 in which certain of the receiving zones are demarcated
by passages extending through the wafer, the electrical contacts being arranged on the

wafer about the passage.

6. The method of claim 5 wherein the carrier includes a mounting means, the

method further including mounting each integrated circuit in its associated passage.
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4. The method of claim2 in which certain of the
recei ving zones are demarcated by recesses forned in
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18achTbé mehwdeficklimbdnddficinthegeqeoiitg nore is blso dehedip the wafer.
their associ ated receiving zones are connected to said
receiving zone by a secondary rigidity-reducing
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secondary rigidity-reducing genent conpri ses
faingefasprpdntime ntembd. The nethod of claim!| in mhlch
the electrical termnal of each island-defining
portion is in the formof a netal pad. BGAO7-SG

12.  The method of claim 1 in which each of those island-defining portions
bordering their associated receiving zones are connected to said receiving zone by a

secondary rigidity-reducing arrangement.

13.  The method of claim 12 in which each secondary rigidity-reducing

arrangement comprises a zig-zag element.

14.  The method of claim 1 in which the electrical terminal of each island-defining

portion is in the form of a metal pad.
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