+;dee3eTQ-6T: ># AN | NTEGRATED Cl RCUI T ARRAY STRUCTURE AND METHOD OF
MANUFACTURI NG | NTEGRATED Cl RCUI T PACKAGES 5 Field of the Invention The.

-present invention relates to an integrated circuit array S an
integrated circuit package and to a nethod of manufacturi nalm mm @ﬁmj&@
circuit packages. 10 Background of the lnyention It is kno e
integrated circuit packages by manufacturing an integrated ciré@Pt" array
structure having 15 a plurality of contiguous integrated circuit packages,
and subsequently singulating the integrated circuit packages fromthe
integrated circuifN diTasRTEGC (AR TTh & HRAtYe GTRUST UHE ANDG MYTHEYD 3 uct ure
general ly includes a WWFA&WIW!@NT%G@AWE% IdpR@frT Hegaied circuit die
20 pads di sposed on the teadframe, and encapsutant material drsposed over
the | eadframe and the die pads. However, singulation of the integrated
circuit psackages by ditePuncmag of savvi ng has a tendency to cause 25
del am nati on " between the Teadfrane and the encapsul ant naterial at the
peri phery of the integrated circuit packages. Singulation with a saw al so
has a tendendhe qonme: nigrtvael n thiverrr rchjlraitngs mﬂtaimgirufegﬂwaetelceadifrrcam whi ch
can cause shaqrts Vﬁt QQ:% agent, . port g téleré dher eby
ate I's

failure of an int egr cir'cuit pac ag uring pac test ng. It
possi bl e to meddee tde markdddiood nef idedl eviataad d?ﬂltfylllﬁslw}@lwfgh quality
encapsul apt conpound, or by 35 increasing the space between adj acent
integrated circuit packages. However, both of these arrangenents cause
si gni ficant &EKITRP KR dife ¥YSHeLHl gh cost of the - 2 high quality
encapsul ant conpound and wast age of useful space on the integrated circuit
array structg[re.. Symmary of the Inventlon accordance W th first

st Th i &

aspect of th VEhtH o Y TherE S Provi ded Hn it SEi % rcui t
array struct wregncfonprisimyg:aran rél eeptatiarhld yr conductiase 4teadftrane;having

15 a plurality of contiguous integrated circuit packages, and

subsequently singulating the integrated circuit packages
from the integrated circuit array structure. The
integrated circuit array structure generally includes a
metal leadframe, a plurality of integrated circuit die
20 pads disposed on the leadframe, and encapsulant material

disposed over the leadframe and the die pads.

However, singulation of the integrated circuit packages by
die punching or sawing has a tendency to cause

25 delamination between the leadframe and the encapsulant
material at the periphery of the integrated circuit
packages. Singulation with a saw also has a tendency to
cause metal burr during cutting of the leadframe which can
cause shorts between adjacent portions of the leadframe

30 and thereby failure of an integrated circuit package

during package testing.

It is possible to reduce the likelihood of delamination by
using a high quality encapsulant compound, or by

35 increasing the space between adjacent integrated circuit
packages. However, both of these arrangements cause

significant cost increases due to the high cost of the
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»10 encapsul ant material disposed over the electrically conductive

| eadfranme; and a plurality of integrated circuit die pads disposed between
-the encapsul ant material and the electrically conductive |eadframe; 15
wherein the electrically conductive |eadframe and the die pads are arranged
so as to forma plurality of contiguous-inptegrated circuit packages; and
wherein the electrically conductive | eadfrane includes at |east one

di scont | nuous, .par t,on (i sRased 20 Al acenlolnie AL pArY, OfoAlydeast one
integrated circult paclk ge and arranged so as to cause e%gagerrent of the
el ectrical | y SSRfduc V9 eddfasme ad tH 1HE erivapaul Sntudates i al  and t her eby
restriction of delam nation of the encapsulant material fromthe
el ectrically conductive 25 | eadfrane during singulation of integrated
circuit packagB¥dorflt Hd'§ MBEHIE circuit array structure. In one
arrangenment, the at | east one discontinuous portion includes at |east one

t, .l east one di scontinuous

or i on i nol Udbs GroT9E8 GHe T dodee s P IR Bt artimntes Hth acent
i nt egrat ed ciirousrtt ipack agesr 351 saarper seipirditaad byt ep s eyl @it ol tr e ;oay and  a
portion of ttgetrgje%q}vﬁ ﬁcac!aréﬁ'ﬁicsoﬂpd*c“ ve | eadfrane at the singulation -3

region is provi I'east” one di sconti nuous portion. Preferably, the
at | east one di scatt ifsust portliwreirdust B apetadfe@nor ned in the | eadfrane

so as toypinim se dhey HPUHE ofad eadfT amesgad et | ded e B OGH @l o
region. The at |east one discontinuous portion in the singulation region
may i ncl ude #CMEHS Ghet Gaftierag ty. 10 In one arrangenent, each

i ntegrated circuita palokagel thaso fani rassned et d- ottiert hdindesys aiics pdreed
electrically bCe r]wduecr;[i ee Ieenacdf rsaurrl'3 riats npartoevriida d a%nng\qrégel yeloe]; ‘grhlec e
boundary with at 1east one difseont ndsus portion. Each i hit egra‘? ad’ 15
circuit packagedmtive|lrbedformaneor nore integrated circuit die pads fixed

to the |eadframe. n accordance with & Seeond, Aspesse feggcﬁ‘@rzagﬁeesa%.tbe

invention, there is provided an integrated circuit package conpri si ng:
an el ectri caldye cRftRucHTi S @ TEFTAMe Ehcdapsifahtd ratierd al t i ®hosed over

the el ectri caldnit cuuctived.eadfd aeic@nd packages; and
wherein the electrically conductive leadframe

includes at least one discontinuous portion disposed

20 adjacent the periphery of at least one integrated circuit
package and arranged so as to cause engagement of the
electrically conductive leadframe with the encapsulant
material and thereby restriction of delamination of the
encapsulant material from the electrically conductive

25 leadframe during singulation of integrated circuit

packages from the integrated circuit array structure.

In one arrangement, the at least one discontinuous portion
includes at least one aperture.

30
In addition, or alternatively, the at least one

discontinuous portion includes at least one recess.

In one arrangement, adjacent integrated circuit packages
35 are separated by a singulation region and a portion of the

electrically conductive leadframe at the singulation



rat ‘| east one integrated circuit die pad disposed 25 between the encapsul ant
material and the electrically conductive | eadfrane; wherein the
-electrically conductive | eadframe includes at |east one di scontinuous
portion di sposed adjacent the periphery of the integrated circuit package
30 and arranged so as to cause engagenent3of the electrically conductive

| eadf rame with the encapsul ant materi al and thereby restriction of

del am nati on of the .en ul an terl al qm t he el ectr.i caI | y. conductive
| eadfrane. 35 1% one “arr aflvgec%eotnt % e tatlﬁ eastonoeneQe Csocnotn I nu%us portion
i ncl udes at Irsagtiagne aperture. - 9 In addition, or alternatively, the

at | east one discontinuous portion includes at |east one recess. In one
arrangenent, each integrated circuit package has an 5 associ ated outer

boundary and Rifd sdladdloni dA19 y? te ot iaRne | Qe Y B R e i et ®l y of
the out er showpdarsuid tibated easteHane «HSCOMd MOUS RY th iHkmiEach Hat egr at ed

circuit packa | ude. one or nore jintegrated circuit die pads fixed
Co the | badt FARTE G4 i ot LA cSge . The s dton
invention, there is provided a nethod of form ng integrated circuit

packages, sai cffneg@cha W S |C{‘_;Lgsét}] ;eoqu rt115rprqlwq,; m?tr:] ue]ta gctrically

conductive | eadframe; disp osin i'ntegr ate i€ pads
on the el ect riasldry Ht?dhdimhuﬁbe Iaetadlferaaﬂrfe org slpd@l’r’fgi]emplsw ant materi al
over thejpntegrated circuit die pads and the electrically conductive 20
| eadfrane; and arranging the electrically conductive | eadframe and the die

pads so as to'¥ G & FHAIEIIRS rofea(ﬁihtllrljiﬁﬂﬁaﬁ% SYreteld dadinde guekayes;

and wherein td@smsstienf Qrow ddighddre, elrectirieal a2 Eondpctd i deadd r ame
i ncl udes the sf%{)]f of f.ormn o]ﬁpeg:i el ect(rﬁ cal I;C/ onductlv Iea frarre th at

| east one di sct rrﬂﬁfbeuslsp&li SPBEEE 4 (e ep% 8i/qf)fwja | east
one integrated cigsau torpackiageyntaimdicars gngi tigort .he FxtcH elaslieglmeted

di sconti nyou 0 ), enga f r
conduct i \ﬁ;g I angpd;‘}lt rb aagfehtﬂ%@;r;l?g%gu ant_ materia regncfwﬁ?e %C/é réesltaérl ction
of del ami nat i%i® d?aQ%éléiﬁ%ﬁsqjltérﬂ Tfmariame fromthe el ectrically

conductive | eadfranme during singulation of int egr ated circuit packages from
the integrated circuit 35 array structure. - In one arrangenent, the

at |east one ‘dl SCEHTIBs Por't idrFsHAU P A" I%fasttheorféfea%?é“rtt ure. In
addi tion, or ialvtearmaid velhsrd hies @rdwiasdd ae integrated circuit package

20 comprising:
an electrically conductive leadframe;
encapsulant material disposed over the electrically
conductive leadframe; and
at least one integrated circuit die pad disposed
25 between the encapsulant material and the electrically
conductive leadframe;
wherein the electrically conductive leadframe
includes at least one discontinuous portion disposed
adjacent the periphery of the integrated circuit package
30 and arranged so as to cause engagement of the electrically
conductive leadframe with the encapsulant material and
thereby restriction of delamination of the encapsulant

material from the electrically conductive leadframe.

35 In one arrangement, the at least one discontinuous portion

includes at least one aperture.



:5 di scontinuous portion includes at | east one recess. The nethod may
further include the steps of providing a singulation region between
-adj acent integrated circuit packages and providing a portion of the

el ectrically 10 conductive | eadfrane at the singulation region with at
| east one di scontinuous portion. Preferably, the step of formng the
electrically conductive |leadfrane with at | east one discontinuous 15

portion conprf'nseasd({.hﬁosﬂt e%rofa ftorgga&fq\%gfp hLur ilrEat{]cﬁ Sihgul ation region
so as to ninim se the arfount o}T G'eadirane ‘material in the si ngul ati on

regi on. The atidaadtinpmadissggntdmuces ysta iadn liepstheorsd ngadeats-on 20 regi on
may include at | east one internal cavity. In one arrangenent, each
integrated circuit package has an associ ated outer, boundary and the step of

form ng the lfe@a I ASHrdot iRACN dddfaHind Si 1 &tu i ledstcloife 2ms an
di scont i ngouss Id ik £ Y 1S @so il 181 eph Dt Hordndrg: #ihes aty | easduaniere

di sconti nuou ortion i.nwardly of the outer b dary. Each integrate
circuit packgg%a[#&fni%&%&mo‘y st JTWC{]T% é)gf(r)ar}b% %litrec:’iji oudriéea ad"sltfch xed
to the | eadf retmeles3( Brieefdilesartipticrs gfortthieorDr aiangs iThtes qragsseiht

i nvention wl|. cli . Q e>g;a]n’p1;| onl | ef. ce to
t he accorrpany%?ng rtg%agcgiag%g%gjn l\t/%l\ﬁ%/e Iﬁfngeure O:arse ar&p)é?e gré}agn%%t%l?cgﬁgtﬁ
view of an i mieygreadsd figiakdia tdra ayesstfriastaure i n accordance with an

enbodi nepg - 6 of the present invention, with the array structure shown

wi t hout encapsul ant material; Figure 2 is diagranmatic side view of a
si ngul at ed i nteGRBFRGTC W it pat Kdye brashif G intdgridte PG Eit array 5
structure in @aceardance sMdde ars enmodidenta ofe il pres®nimyention; and

Figures 3 to 5 are o]Cia rammatic representations illu troati ng Si ngELHeation
Steps of a mekHGEE I St et ur iy TRy aiett A9 U Paskagesd n
accordance 1Gtpgsh it enbodi ment of the present invention.
15 providing an electrically conductive leadframe;
disposing a plurality of integrated circuit die pads
on the electrically conductive leadframe;
disposing encapsulant material over the integrated
circuit die pads and the electrically conductive
20 leadframe; and
arranging the electrically conductive leadframe and
the die pads so as to form a plurality of contiguous
integrated circuit packages; and
wherein the step of providing the electrically
25 conductive leadframe includes the steps of forming the
electrically conductive leadframe with at least one
discontinuous portion disposed adjacent the periphery of
at least one integrated circuit package, and arranging the
at least one discontinuous portion so as to cause
30 engagement of the electrically conductive leadframe with
the encapsulant material and thereby restriction of
delamination of the encapsulant material from the
electrically conductive leadframe during singulation of
integrated circuit packages from the integrated circuit

35 array structure.



*Description of an Enbodi nent of the Present Invention Referring to Figure 1
of the drawi ngs, there is shown a 15 portion of an integrated circuit array
-structure 10 including a plurality of contiguous integrated circuit
packages 12. For clarity, encapsulant material of the structure 10 is not
shown 20 Each integrated circuit package 42-is defined by an outer boundary
23. A singulation region 25 is provided bet ween adj acent integrated circuit
packages 12 f Ci utt eb 10on of th

packages 12. %éfﬁe Jﬂrta%gdr&%ed C|€rhdrpd| ar ra;%efr r?/euc ure atOutunoc udes alnon

el ectrical |y icondifad Bt |leadftr e BOetitrunehi s exanpl e formed of copper
material, and a plurality of integrated circuit die pads 16 fixed to the

| eadf r ame 14, each integrated circuit die pad 16 includi ng connection wres
30 20 ext endilly BWEEMESSH t I9F it té@rrratéaeéi%rc&he dite 12Ft16nd the | eadfrane
14. In the exdmdentshowud pdrtgwre incleads gt egaiedd ndddspackage 12
includes a plurality of integrated circuit die 35 pads 16. However, it wll
be understood that any nunber of integrated circuit die pads 16 nay be
provi ded. Thse stecvirod mafyi gurrecHer elachl udwt edreatsetb e rccﬁjigrqaaehagp a2

i ncludes dis qrd s . di e nt. perjpher edges of the

i ntegrated c%ﬁgltﬁ@%g}aic sdlog7 b%t ?lsddeo%décaﬁ%et lhrpce Igar(gcon muochlsscporu ons
being in the ﬁ@hﬁ%sofa%cﬁefﬁ@silzw eﬁ Wsteldm riartdley edfectirel @utler boundary

23, and aper tayrRfuA4 «H spesed- M war dine ofi dhe Autsl hopndany 33 fet ween
adj acent int ﬁgrat ed ci rcwt packages 12 in the singulation region 25. 1.0

It will beu HatC AT Y S8t Bkanpl e, the recesses 22 are of
non-t hr ough hol e type and the apertures 24 are of through hol e type,

al t hough it | | nder tog that the disc t| ortions 22, 29 may
be of non- th\r%ou ﬁnﬁw Li & 't P dr‘n oﬁ"elrt%/gt S?g ¢onpt nati on of
non-t hr ough hmreiLdeL\tehrltﬁﬁgj“fﬂanlee vtlyqdesat |]team|tl Iortm dirgderrgtiooduhat t he

di sconti pyou 14,0 Y a etmeen the
Ieadfrang!élfpaoo%r edr?carlg)snt?ﬁzrant%%masct%rer|e'3tlt %dﬁggcg%)re%& utlrgr%]gga nu }3 u\rl}g over 20
t he | eadf r anesiTgulafd dm aediorep tase tdi %mmmwéﬂepcmqm ozfz 24 assi st
in preventing Ll ammatian ofa 1t he enfARSHANM iR enidi f om the | eadf rame
14 during singulation of the integrated circuit packages 12 fromthe
integrated circuit array structure 10. 25 It will also be understood that
various typesrref ali Sleerdt e s]ipordrntomuane grodtsiaged,n the: igipontlandi @aspect
bei ng th% at é ast Hea nclutol:ge adcl SG onttl nuous, ort| gns. ar.e arranged to
encour age engaggﬁ}L encapsulant” materi a wi'th t1e1'eadf rame 14

adj acent the outer boundary 23 of each integrat ed circuit package 12 and

thereby a redyctdn 4.0 Lg|amdnat iQnpf; the .encapsul.ant; imateniale firamdthe
| eadf rane 19 during singulation. 35 It wi |l also be understoo that t he

di scont i nuous FRHidres 2AteT dReInslatguiand dhe edicth oI5 SuEvieid ¢ heeduce t he
ri sk of netalelytr idiyingesimgid@iticon sidiGeintde Wt 1fadetdle _ g _

25 discontinuous portion comprises the step of forming the at
least one discontinuous portion inwardly of the outer
boundary. Each integrated circuit package may include one
or more integrated circuit die pads fixed to the
leadframe.

30

Brief Description of the Drawings

The present invention will now be described, by way of
example only, with reference to the accompanying drawings,
35 in which:
Figure 1 is a diagrammatic plan view of an integrated

scircuit array structure in accordance with an embodiment



rto cut through is reduced. In this regard, the discontinuous portions 24 in
the singulation region 25 nay be fornmed as internal cavities instead of
-recesses or apertures. 5 Referring to Figure 2, a singulated integrated
circuit package 30 including a single die pad 16 is shown. Like and simlar
features are indicated with |ike referencge nunerals. 10 As shown in Figure
2, the integrated circuit package 30 includes an integrated circuit die pad

16 fixed to t e 4. using, a die att ' e ul ant
materi al 26 c#tgpéohseg %%egfn%hle&k?én%%g&dt e"gl@% r@ﬁ?tﬁdﬁdéeyp@a%gﬁa%? &@\?t h the
i ntegrated cividieupaskagesWiashomtenidigure 1, the die pad 16 is

el ectrically conneg{gd-4d o the 4 LR UST M CopNaetd o W {85, 20 edhe die
attach nmedium 18 may be any suitable material 20 including epoxy material,
silicone or abHeRIRAFedpel ITH § HPaC B e, 27 M F5Er el &d €5 tlui 3~ Patkage
30 is shoygn ditspOs@ErOM @ 4 ERErB2n ¢ e thirdm el et tir ©f tehPrEevesint

| eakage of encapsulant material during the 25 encapsul ati on process.

Si ngul ati on thI?e‘gesnu%]foré’n Ei”h(fegrat ed circuit package nanufacturing process
are shown in Figuresg@r¢n 5.t30 Asre hdimng ramkd igle erGpresenraierot® si ngul at e

the integrate [ i.t. pac : 1S fi %ﬂ? ing a first saw
33 of relati V%f;d%ﬁ%‘énﬁbrf f%ﬁ@%%@l?frﬁé%ﬁo%e&l{ rségena e (%l% a depth such

t hat adj acentmpoifd ofsr 19 t et ¢ @aalf ednel 140 By e sepag e eth fa oneedhc ot her
but the hitegyatied, Ci&@hd;iRonPackages dre &er Sthtdnheld together by the
encapsul ant material 26. This facilitates testing of the integrated circuit
packages 12 with test contacts 39 whilst the - 9 integrated circuit
packages 12 apesstiptigmchanisathyodinnect el tige ereds ot hernvast shown in
Figure 4. FolTowng testing of the integrated circuit packages 12, a 5
further cut is nmade using a second saw 36 of relatively wide profile so as
t o nmechani cal Rg¢fsepanat o thegurnt egyraf edhei dcaw tngpackagese 1Ps f slooweagh
other. It wl . undef st 0o p i.dj,ng di i huo 10
portions ! 2, é%Pgld(jyrgc(gfntﬁr?hgn%%?}e?p%%u%g%#gb%a%?%éa%i%ﬁ%%ﬁ%a#@d, circuit
package 12 then¢lkéinhodvde birakl Gy ot ¢omt WHeru T Ui graieh ¢hectifst and
second saws 3iciBdgds MmN r%@%;ééi&%, Whdagd SOaRE Haeer 84 pogr thgs by
provi di ng the di scontinuous portions 29 in the singulation region 25 as
shown in Fi guifer4SHERR 19 kbF imobdS " hetal burr is reduced since |ess netal
material is present to be cut by the first and second saws 33, 34. 20

Furthernmore, i1t wWll, be understood.that b rovidin he di,sconti nuous
ot one 295 Bt e OErale e LTt IRG e Plel BY' FL Ve tlfed B7 D LoveLs

reduci ng the ewgitrpf238he & nteygat &dien reegiopackagesp1Qv bded thet ween
associ ated adjacent integrated circuit packages 12 for facilitating

cutting and thereby singulation of the packages 12.

25 The integrated circuit array structure 10 includes an
electrically conductive leadframe 14, in this example
formed of copper material, and a plurality of integrated
circuit die pads 16 fixed to the leadframe 14, each
integrated circuit die pad 16 including connection wires

30 20 extending between the integrated circuit die pad 16 and
the leadframe 14.

In the example shown in Figure 1, each integrated circuit
package 12 includes a plurality of integrated circuit die

35 pads 16. However, it will be understood that any number
of integrated circuit die pads 16 may be provided.

a



.25 transportation costs. In the clains of this application and in the
description of the invention, except where the context requires otherw se
-due to express | anguage or necessary 30 inplication, the words "conprise"
or variations such as "conprises” or "conprising” are used in an inclusive
sense, i.e. to specify the presence of the stated features but not to
precl ude the presence or addition of further features in various

enbodi nent s fS t I}}e Vgnnvienntbj,.on.r 35l éacjho inl\{cedig itcea [ ons_ aﬂd var}iaati ons as
woul d be appatert Y3 a sKi19%d addriessee ar'e deermed 1o 'be” Wit hite T he scope
of the presenitndlnwad idiscainueud Jpodt ffos TMSHosakh ddifagprat ed circuit

array struct ﬁ%r Si gk I ri I I]%ggg jaé%e; :
encapsul ant t%e%el Ia aldll s%aeesgrboﬁeﬁe% h%e%ée%aﬁ%a. C{/ddélgcn_ UCt'Ié. e ela%f rlanma;
and a pl ural ithiofeianely dihel € $eU el s di FpoSeai et ik dm g heorm
encapsul apt mpt erd @&lsand 1heyedeeddd caldarsopductine deadt nadmigako, wher ei n
the el ectri calr{ﬁ/ conductive | eadfrane and the die pads are arranged so as
to forma pl 'l i3RPIFUICTHtT GUOUP I TRE G EERF Ei ¥ U t - Hackiges  PAMF her ei n
the el ectrical yooorshictd e deadf ey tacddidesr@iid easdkofes di sciantieious

portion disposed 115 ad(; acent. thezé)eri phery of at |east one integrated
. . singilation regilorl . .
circuit package Shd arranged so ‘as’ to cause engagenent of the electrically

conductive leadframe with the encapsul ant material and thereby restriction

of delampallon of 1hs, encanstl a0l Rleri@ledd gl ol Selil 68 |the

conductive 20 rame during singulation integrated circuit packages
fromthe int ERW@EFETi¢c i O F drstiicrugle. hole A e wtdridasard B WeklP i n

claim1, wherefmideattleasih oneldi sgant i augusuqerid opinchaides at | east
ne 2 rtur
one 25 ape tthéerstood that the discontinuous portions 22, 24 may be
of non-through hole type, through hole type, or a

15 combination of non-through hole and through hole types.

Tt will be understood that the discontinuous portions 22,
24 serve to encourage engagement between the leadframe 14
and encapsulant material disposed during manufacture over

20 the leadframe 14, and in this way the discontinuous
portions 22, 24 assist in preventing delamination of the
encapsulant material frcm the leadframe 14 during
singulation of the integrated circuit packages 12 from the
integrated circuit array structure 10.

25
It will also be understocd that various types of
discontinuous portion are envisaged, the important aspect
being that at least some of the discontinuous portions are
arranged to encourage engagement of encapsulant material

30 with the leadframe 14 adjacent the outer boundary 23 of
each integrated circuit package 12 and thereby a reduction
in delamination of the encapsulant material from the

leadframe 14 during singulation.

35 It will also be understood that the discontinuous portions
24 in the singulation region 25 serve to reduce the risk

of metal burr duringssingulation since the amount of metal



. 3. ‘A structure as clained in claiml or claim2, wherein the at |east one
di sconti nuous portion includes at | east one recess. 30 4. A structure as
-claimed in any one of clains 1 to 3, wherein adjacent integrated circuit
packages are separated by a singulation region and a portion of the

el ectrically conductive |eadframe at the gingulation region is provided 35
with at | east one discontinuous portion. - 12 5. A structure as clained
inclaimo, yheren 4he,ah leasto ane.di scantimuous. pardi ad s an aperture
formed in the leadfrane so as to mnimse the anou of’ | eadfranme materi al
in the singuldtsamtriegicon BB imstdcturtdass giaimtdidm rdaian £5 wier ei n
the at |east \one dinkepnid NUAUS- AN td 00 d N 4 he, S gyl &t i Qg &9i On, ray
include at |east one internal cavity. 10 7. A structure as claimed in any
one of the pr&&EdiiF<cl ai ms, wherein each integrated circuit package has an
associ ated outer boundary and the electrically conductive |eadfrane is

provided in of the qut er bozundaré/. w th at I.eatst one (gi scont.i.nuous
. e rrlqga o . Figlre . a 1q<ulated in eq¥a e CﬁrC%lt
portion. 15 8.7 "An’integrated Circuit package conprisitfig: an €l'ectrically

conducti ve | esdfvearee;3®noapsidiant avetierd d dlisposed ovier dtheirel ecitical |y
conducti ve |egff rﬁh'?n‘%?la%“df% Aled east f}{}ﬁéaﬂédee@rv?itﬁf 1%%&%%&&&&0'
t ial” and t

di sposed bet ween e encapsul ant mater he el ectrically conductive
| eadf ranme; wierEihfaltshe el ectrically conductive | eadfranme includes at |east
one di scopptinuous portion di sposed 25 adjacent the periphery of the

integrated circuit package and arranged so as to_cause engagenent of the
el ectrical | y ‘coridtfitn vi&? iedtitrame iltth 1 He® Tritdiss Uittt WatRa 5 9%ntd t her eby
restriction ofndeldsd rat iiot ofrdthed encapsid ante deri@l £ framideche

electrically Ceor&urCtrri\eveléJ easdifr{ arge'df’eo agttéb‘ I'Pan?ekc?&e Claaiéreedné 0 scdfaimn% 8,
wherein the at 1east one disconti nuous por(fl on i ncl udes &t” 1 east one
aperture. 10.maAquacklages abl spedarbdier cite Mg agrated mcutheriet P85 the
at | eastqgne df scofd i ugps, por{{ Qi NGl ydes, atid 6asdk ANe 12C8%Sun in

Figure 1, the die pad 16 is electrically connected to the

leadframe using connection wires 20.

The die attach medium 18 may be any suitable material

20 including epoxy material, silicone or adhesive tape.

In this example, the integrated circuit package 30 is
shown disposed on a tape 32 used during manufacture to
prevent leakage of encapsulant material during the

25 encapsulation process.

Singulation steps of an integrated circuit package

manufacturing process are shown in Figures 3 to 5.

30 As shown in Figure 3, in order to singulate the integrated
circuit packages 30, a cut is first made using a first saw
33 of relatively thin profile, the first cut being made to
a depth such that adjacent portions of the leadframe 14
are separated from each other but the integrated circuit

35 packages 12 are still held together by the encapsulant
material 26. This facilitates testing of the integrated

circuit packages 12 with test sontacts 34 whilst the



- 13 11. A package as clained in any one of clains 8 to 10, wherein each
integrated circuit package has an associ ated outer boundary and the
~electrically conductive |l eadfranme is provided i nwardly of the outer
boundary with at |east 5 one discontinuous portion. Each integrated circuit
package may include one or nore integrated circuit die pads fixed to the
| eadf rame. 12. A nethod of manufacturing integrated circuit 10 packages,
said nethod g risi .ep X idi .al-e i 1y cqonductive
| eadf r ane; diqglg% ir%écr%gj tgll(t:rrcgﬂtllett aﬁk%d%{sg\élr%tare}% .géljcrl?u]i t% écﬁk%arlplacysll% t he
el ectri cal | y coonggdteidvéd eadty afdrerand dispos] ng! dricagsulént material over
the integrated 15 circuit die pads and the electrically conductive
| eadf rane; arranging the electrically conductive |eadfranme and the die pads
so as to formCalpmdral iteyp tem T ort ithfoud Gattedrast &d GUiduire Pedeage'st @hd 20
wherei n the stepheflr praviid rddhe slrects igaldnd condud ioe deadf radms,
i ncl udes thewslt eps r%ffifloer ns‘ion 4 hce (%{e%(‘?;tariiccalllly coendurctti vechl eadftr ane Wi th at
| east one di Scont Pddouds portion di sposedn acﬁ acent” he' peeri pehelﬂ/ TH H°q east
one i nt egr at ed reiwiduipta Packagd,2 dnrargaigiaidigthe 25 at | east one
di sconti nuous portion so as to cause engagenent of the electrically
conductive |leadfrane with the encapsulant material and thereby restriction
of del ani nat ilén W6l it e enckgaiicatt thatteralP o e e dtirscdlypuous
conductive | eadframe gduri ng sidngdaid amofodQd Bagated o retidapackages
fromthe mteg&ated circuit array structure. 13. A method as clained in

|

3.. :
claim 12, wherdiS9iaHéE ariédstt e A% ot iifoust ksorth i il udes at | east

one aperturededzaminatli4n ldherA gridiody asi tl aihedirsiclaidnsk-rd daaisn 13,
wherein the at, I %qlstisorrlnemcy %_cs%rgi nuous portion includes at | east one
recess. 5 157 °A nethod as claimed in any one of clainms 12 to 14, further
conprising the steps of providing a singulation region between adjacent

i nt egrat Cithcuyisty 1p Vi i t of ; ectrically
conduct i %ge] I eléd;&}rlé}nla%g{%%?% g{}ﬁ_jgu Sgctcédgin.rh%eaaﬁ gﬁrve%lg{l éggcsﬁt% one 10

di scont i nuous! iFGAItIRUCEE PR GFEIHEd %k 1d1 diftfeds NPl adi AN 5;e4ist ed h athe
step of formsnguinhe relracturecal |yt Heondugd i My deadf made Wddy Ati 4 easduane

di sconti nuous .,porti.on conpri.ses the step cf 15 form an apertyre in the
eadi rame so 480 A MAE L & Hount of HEsiHarn Hit ariaiey i e

si ngul ati on rfégisan.ant’.sekaret kedvsas3 | a@ded in cl ai m 15, wherein the at
| east ongydi scontinuous portion in the singulation region may 20 include at

| east one internal cavity. 18. A nethod as clainmed in any one of clains 12
to 17, wher eifpnréderrmoncegridt ed 1di rsuiungsackearsed Haw tarkassoet iatiew duter

boundary and 4ihestemh@ud Yundthe £l ect rigal e Zmcaduatd vie d eadifame
with at | east one discontjnuous portion conprises the st formng the

ep of
at |east oneldi SCoMSMSTy FAKEGH iTRBITDIRE dg Héelcﬁﬁtermgot&?dary. Each
i nt egrated ciimauidr apaek age dmiyt iged e 0ne omdradte iadegratedd circuit die
pads fi xgg tq t he Iq%df r.ane.

ranspotrtation ‘costs.

In the claims of this application and in the description
of the invention, except where the context requires
otherwise due to express language oOr necessary

30 implication, the words "comprise" or variations such as
"comprises" or "comprising” are used in an inclusive
sense, i.e. to specify the presence of the stated features
but not to preclude the presence or addition of further
features in various embodiments of the invention.

35



©30:19. An integrated circuit array structure substantially as herei nbefore
described with reference to, and as shown in, the acconpanying draw ngs. 35
-20. An integrated circuit package substantially as herei nbefore described
with reference to, and as shown in, the acconpanyi ng draw ngs. - 15 21.
A nmet hod of manufacturing integrated cirquit packages substantially as
her ei nbef ore described with reference to, and as shown in, the acconpanying
drawi ngs. 5

CALa. A 2. ALY CORTY REY ORSE 2RR o PAIE TAGE SAP AL AT & AP ERGY A 357 &k >0
\ Moebzupkf a\ vs\]@a]l@al] @al]dc;ae]sm]eca]r@a]d@@]n@;] ¢al ¢ oa]tda]rca]m]aﬁa]mea]cc%]fdw] caJc
a] cRa] ca] ca]/(%q,]e%ea]tcat]nc,%]nct’\la]nca] ca] cfa]cRal JRHNG 3 j
98 +! d! #6#, $% &Y' Z' }xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca] ca] caj ca] calcalca]calcalca]ca]calcalcalcalcalj.////Fl1ln22
4455677785w }:
M >>>6’?C')’?’?}xsn| d_Z] c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?? @AFBNCQCEEeFFFF\ HI L+ML
MBMVMNOPRRURRUS| STT} xsni d_ni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
S_x">f HMLO%& ()-L@O0%& ()- 10%& ()-F S10%& ()-8 10%& ()- 10%& ()-
10%m&' () - >0WU3* | L&@*10%EXEX&' () - ! L&@10%7& ()-! L&@10%EEL ()-!}L-#10%@@
48 () -~ L-#109%22& () -! ~L-#109%22& ()-0 {\=110%& ()- @ 10% ()- 10 10
10$<109%&' ()-!~ 4, #1092828& ()-s! "4, #10%7& ()-s$ J
FIO{\ =Ty #109%&' ()-!~ #109%&' ()-! N #10%&' ()-! #10%#& ()-3



S10%&' ()-m 10%&' ()-. wx9{\ =! * 9010%& () - s-

109 ()- @~  #10%{& ()-!t #109& ()-! " #10% v, Vv& ()-!~ #109%& ()- \ M S4!
109& ()--y109%& ()- 10(L(L 10(L(L

10(L(L! " 5#109% L( L& ()-! 5#109%& ()-110%& ()- @beH[9rS4lly " #10%-& ()-!y #
10% - & ()-LS 109 () -y - 11 -

109 ()-@ ' 109& ()-! 1 109& ()-# WU3rS4! " L-#10947& ()-!L-#109%E Ej & ()-!aL-#
1098 ()-! L-#10UE*& () -1\ L-#10%: & ()-!L-#109%& ()-buSl!y #109& ()-! #109%&
() - 100& () - ()- 1033 10JJ

10331 XLY7- #1094 J& () - @@R}[<u81'y“‘"100/&& ()-1"""10% (& ()-"“"100/##&' () -

IN " " 109 () 110%& A -1 Q4 o) f@ﬂ\i{ a)ﬂ-%/{‘igh@ Bl Q%L ) 1 s 5

10" ##10%&' () -f1 N *##10%& | -fl ##109% ( & () a1 9 \—lylLll VA ( -I}L 1 10%
EE& ()-!L'!10%7&3H elﬁ@?&l(%allm%@r( UG T ol g3 Ly

FLO{\ =l y! 5" L' #109@2& s 1ld il 004tk (91 &LOYRe {9d 39%110(%8@ (Qrddtrically

"109%& () - T'}L' 109EE& dfd "1#1 $19% PB4l 10 10

10! >L5#10%&" O3 «&'](e)a & (3" Us109%&: ()-L 010%& ()-9% + d!'!:""#~\ =PB4
I 10s" 10% & ()-l aspﬂ@?;@l(l)t-y " I0%I(dted circuit die pads disposed

" 100/
P}ssé;) /ﬁlow&' % 1’XS S r{ %0?(&? %%%@%%PQA P Pond M ST 0 () - Mo
%R ()-t&&V VVQ@MLZJtl(‘@@eaC}fSIS‘)m%ﬂO% "109%& () -
10 wherein the electrically conductive leadframe and the
die pads are arranged so as to form a plurality of
contiguous integrated circuit packages; and
wherein the electrically conductive leadframe
includes at least one discontinuous porticn disposed
15 adjacent the periphery of at least one integrated circuit
package and arranged so as to cause engagement of the
electrically conductive leadframe with the encapsulant
material and thereby restriction of delamination of the
encapsulant material from the electrically conductive
20 leadframe during singulation of integrated circuit

packages from the integrated circuit array structure.

2. A structure as claimed in claim 1, wherein the at
least one discontinuous portion includes at least one

25 aperture.

3. A structure as claimed in claim 1 or claim 2, wherein
the at least one discontinuous portion includes at least
one recess.
30

Vi A structure as claimed in any one of claims 1 to 3,
wherein adjacent integrated circuit packages are separated
by a singulation region and a portion of the electrically
conductive leadframe at the singulation region is provided

35 with at least one discontinuocus portion.
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6. A structure as claimed in claim 4, wherein the at
least one discontinuous portion in the singulation region

may include at least one internal cavity.

10 7. A structure as claimed in any one of the preceding
claims, wherein each integrated circuit package has an
associated outer boundary and the electrically conductive
leadframe is provided inwardly of the outer boundary with
at least one discontinuous portion.

15
8. An integrated circuit package comprising:

an electrically conductive leadframe;
encapsulant material disposed over the electrically
conductive leadframe; and

20 at least one integrated circuit die pad disposed
between the encapsulant material and the electrically
conductive leadframe;

wherein the electrically conductive leadframe
includes at least one discontinuous portion disposed

25 adjacent the periphery of the integrated circuit package
and arranged so as to cause engagement of the electrically
conductive leadframe with the encapsulant material and
thereby restriction of delamination of the encapsulant
material from the electrically conductive leadframe.

30
9. A package as claimed in claim 8, wherein the at least

one discontinuous portion includes at least one aperture.

10. A package as claimed in claim 8 or claim 9, wherein
35 the at least one discontinuous portion includes at least

one recess.



109%@& ()- 10%@& ()- @f MLO%@& ()- 10 10 109F7 109%& ()-!9, - #10%00& ()-m ;
o001 b@107! 11 SOLI - #10% | & () -- 109 ()-sffMO% ()- 10@ 10@

- 10@6 : MLO%E' () - MF s10%@& ()-|;; L<<G=_>>WUBb@'Ll -#10%7& ()--! ~LI

- #109R28& ()--!LI -#10%@@& ()--! Ll -#10%7& ()--!yLl -#10%-& ()--! LI

- #10%7&' () -->62C??2?2?@Bb@! LI -#1! L1@1Q% & ()-sL 010%& ()-,/10%& ()-t,,
109 ()- @S) Z109%& () - & 109%& () - GAAAAAANAFBLC ! L

11. A package as claimed in any one of claims 8 to 10,
wherein each integrated circuit package has an associated
outer boundary and the electrically conductive leadframe
is provided inwardly of the outer boundary with at least
5 one discontinuous portion. Each integrated circuit
package may include one or more integrated circuit die

pads fixed to the leadframe.

12. A method of manufacturing integrated circuit
10 packages, said method comprising the steps of:
providing an electrically conductive leadframe;
disposing a plurality of integrated circuit die pads
on the electrically conductive leadframe; and
disposing encapsulant material over the integrated
15 circuit die pads and the electrically conductive
leadframe;
arranging the electrically conductive leadframe and
the die pads so as to form a plurality of continuous
integrated circuit packages; and
20 wherein the step of providing the electrically
conductive leadframe includes the steps of forming the
electrically conductive leadframe with at least one
discontinuous portion disposed adjacent the periphery of
at least one integrated circuit package, and arranging the
25 at least one discontinuous portion so as to cause
engagement of the electrically conductive leadframe with
the encapsulant material and thereby restriction of
delamination of the encapsulant material from the
electrically conductive leadframe during singulation of
30 integrated circuit packages from the integrated circuit

array structure.

13. A method as claimed in claim 12, wherein the at least

one discontinuocus portion includes at least one aperture.
35
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5 15. A method as claimed in any one of claims 12 to 14,
further comprising the steps of providing a singulation
region between adijacent integrated circuit packages and
providing a portion of the electrically conductive
leadframe at the singulation region with at least one

10 discontinuous portion.

16. A method as claimed in claim 15, wherein the step of
forming the electrically conductive leadframe with at
least one discontinuous portion comprises the step of

15 forming an aperture in the leadframe so as to minimise the

amount of leadframe material in the singulation region.

17. A method as claimed in claim 15, wherein the at least
one discontinuous portion in the singulation region may

20 include at least one internal cavity.

18. A method as claimed in any one of claims 12 to 17,
wherein each integrated circuit package has an associated
outer boundary and the step of forming the electrically
25 conductive leadframe with at least one discontinuous
portion comprises the step of forming the at least one
discontinuous portion inwardly of the outer boundary.
Each integrated circuit package may include one or more
integrated circuit die pads fixed to the leadframe.
30
19. An integrated circuit array structure substantially
as hereinbefore described with reference to, and as shown

in, the accompanying drawings.

35 20. An integrated circuit package substantially as
hereinbefore described with reference to, and as shown in,

the accompanying drawings.
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A method of manufacturing integrated circuit packages
substantially as hereinbefore described with reference to,

and as shown in, the accompanying drawings.



