2 9"JUN 2006 METHOD AND APPARATUS FOR CONTRCOLLI NG DI E ATTACH FI LLET HEI GAT
TO REDUCE DI E SHEAR STRESS TECHNI CAL FI ELD The present invention relates to
t he assenbly and packagi ng of sem conductor chips. Mre particularly, the
present invention relates to assenbly and packagi ng of wre- ?g%ﬁgﬂﬁ' es in
sem conductor chips. Even nore particularly, the present in rel ates
to reduci ng she ress in the dies of sem conductor chips. BACKGROUND ART
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stress molding compound requires a decreased loading of silica (SiO,) particles which, then, compromises thermal

performance. Similarly, using a lower stress die attach epoxy requires a decreased loading of Au or Ag particles,

compromising not only thermal performance but also electrical performance.

Another related art approach has been to use a very low epoxy fillet height in the range of less than 33.33%
(i.e., <5 mils (127um) fillet height for a 15-mil (381um) thick die) for reducing any thermally-induced stress only at
the die/encapsulant interface, wherein the encapsulant si)eciﬁcally comprises a glob-top material. Typically, a glob-
top encapsulant is known to have inherent weaknesses at the die/glob-top interface, because it is dispensed from a
dispenser under ambient conditions over and onto the die's upper surface. As such, the glob-top encapsulant tends to

be riddled with voids, compromising adhesion, and therefore, contributing to delamination. However, this




top encapsul ant is known to have i nherent weaknesses at the die/glob-top
irnterface, because it is dispensed froma dispenser under anbient
conditions over and onto the die's upper surface. As such, thgqggjehagsop
encapsul ant tends to be riddled with voids, conprom sing adhesion, and
therefore, contributing to del am nation. However, this 1 2 9 JUN 2006

rel ated art Appd QACHPANRE doeS nSUAHdeSS thd)proBleab be Bheaf stsdiedd tifd filkasin thet he
fillet, in the craclgl ng of a thicker die, nor between the netal circuitry
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invention provides a nmethod and an apparatus for preventing cracking and
del ani nat i oefrdillst ebic etipch oaterialorhen diekogeunted peaidignad. a " plastic”
package, such as I ' . i wieat
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undesi rabl e shear stress may 25 still exist) a t her standard or
nonst andar d apels faterigh eply it theseerpers of ghq die. hﬁgfﬂfjets ‘S%Fr egr?%?ld(aé%foFac kage
with an overg dgdneggpound (or "nol di ng compound”), which al so

experiences cracking and del am nation during thermal cycling, thernal
shock, or nornmal operation. The present invention solves these plastic

packaging problens by conpifpk(IMMARY OF THE INVENTION

20 Accordingly, the present invention provides a method and an apparatus for
preventing cracking and delamination in a semiconductor chip package, especially a
"plastic" package, such as a plastic quad flat package (PQFP), a thin quad flat package
(TQFP), a plastic leadless chip carrier (PLCC) package, a small outline integrated
circuit (SOIC) package, although less problematic, some undesirable shear stress may

25 still exist), and any other standard or nonstandard plastic package. Particularly, a ball
grid array (BGA) package with an over-molded compound (or "molding compound"),
which also experiences cracking and delamination during thermal cycling, thermal
shock, or normal operation.

The present invention solves these plastic packaging problems by controlling

30 the die attach fillet height, thereby reducing shear stress in the die itself. The molding
compound, such as is used with a BGA, may be applied by dispensing it through gate



30 the die attach fillet height, thereby reducing shear stress in the die
itself. The nolding conpound, such as is used with a BGA, may be applied
by dispensing it through gate 2 2 9 JUN 2006 in a transfquqwlqmme.g., RTM
resin transfer nolding). After filling the nold with the nvolding conmpound,
heat and pressure may be applied for curing, densifying, and devoiding the
nol di ng conpound. This techni que, when used in the present nethod for
cont rol | i ng if alttaatfeh ofihfe,g.y REM: tresin transferameldelgynidfiat fillipgsherimobhwish the

package, 5 especially fqr,a BGA By exanple only, the present..i.nventjon
enpirical darldEgr ?‘E%%WBS heay apd, prggRure Mmay) Rk aﬂ@%ﬂtﬁf’é CPEE% iﬁnélfﬁp%p%‘} i onal
to various qieﬁgitdmﬁdtﬁg?ﬁ(ﬁ(&}ﬁfg'can'jSoﬁﬁd?g?hﬂftec}ﬁ\ﬂﬁfePWheﬁhﬁild)’ln‘lhéTPfe%elﬁlﬁ)elhdﬁ to
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art probl em of C(}ﬂEksﬁﬁ;ﬁefong{ thesresat ieRAOSE bAPirlcall &ta Gbisespbads trvarigus t he
el ements within a packaged device, which would otherw se occur in the
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attach pick- and-pl ace, machi ne, ch. as an, ES 07(T nay, be in
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fillet1fiei ghtxpementaheraishilite ddatanglegionstratey rthes ¢ nnemmaly; Bllgt height of
approximately 50% of the die thickness induces the lowest shear stress in a thicker

silicon die (e.g., in a range of approximately 8 mils (203 pm) to approximately 14
mils (3'56 um), preferably in a range of approximately 10 mils (254 pm) to
approximately 14 mils (356 um)). Also surprisingly, a thinner die having a thickness
20 in a range of less than 8 mils (203 um), actually imparts adverse results in
contravention to the semiconductor packaging industry's belief. A die attach pick-
and-place machine, such as an ESEC 2007(TM), may be used in the present
invention. More specifically, the present invention provides a method and an

apparatus controlling the die attach epoxy height,
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- Advant ages of the present invention include increasing wre-bond
reliability and package reliability wthout the need for regulgN|2305cat| on
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controlling the die attach epoxy hei ght in order to control the die attach
fillet ht, the overall E nbl@gqrocess may be mai ntained, Thus, the
present ° 'ﬁ eSontralipe “ﬁldéeétt?‘fgg“ett Beht g ooy Edpine Shssiessindhe s I8df ¢ her t her mal
perf or mance mavan@fBor te @&henpmefnmrnnme incrBhsH ,wnreyondc:ambmolahd pakadehlidbiliyl et
S?Ieggt t g%ltﬁou nee& tloxi gcluah catlon ot%xxtStalg ng‘fcﬁ g)busmﬁ%glenn éq%ilg %l énsofc)hng gLﬁ)llgslﬁl?C{j d?ehl €ss
pr esent aﬁtaqh/!mlﬂpson conivnétion wah the appal techuigueforevmntling thadik atngh epaxd heightlimerianst | on
in a segimengisd é&ﬁch%ﬂktme@ﬁ(ﬁf@&&al] ﬁmﬁ'p@césym% b@ﬁ%lntaﬁéd q‘h@sr ﬁm@ﬁfes@x@%ntlon

package, during thermal cycling , and normal ‘use, thereby
resul ti A P “%f Weger ?fbﬁ‘j’g‘f’mfﬁ‘%iﬁlﬁ aa@er WﬁwemM mrwbrqnetpeﬂq@wwlmys,) For
a bet t econollfy thd B3l bofegildiag @E ﬁﬁﬁﬂtbf diduttdhina@iial tolb@ ApLEINeS die Sttaﬁﬁﬁl@anﬁl(ih t he
bel owref ferel cetg =Y nng c%/ ?\gsu = r S Retf er eg “?urrbers refter

sanme or “equival erRParE EOGH: CREChreSERt THYCAIT O 2t APgayrBne™ ﬁ%‘é““gé er aI

f i gur es dgjimipdtien idp mqqgmctoﬁng package, ehscidlyp bargermy\(Bon*rA) peckhige dwing thahd dycking, a

sem Con%ﬁa%o&mne nBHGKAY BeleBy r@sufﬁhfm%%@qmg;&%ﬁa_ with a standard die
attach fillet, 1n accordance wth a preferred ermbodi nent of the present
invention. Figure 2 is a cross-sectional view of the features as shown in
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rel ated art. Fﬁ“ LR GE0s§- §e°téf’ 13k &ef?? PES 23 Py ey, chprmg adigat@ihn in
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e present invention.

Figure 5 is a plan-view of a die attached to a semiconductor chip package in a die attachment area with a
high/even die attach fillet, in accordance with the related art. _

Figure 6 is a cross-sectional view of the features as shown in Figure 5, further showing a die attach
material forming a high/even die attach fillet having a height of approximately 90% of the die thickness, in
accordance with the related art.

Figure 7 is a cross-sectional side view of the features as shown in Figure 5, further showing a die attach
material forming a high/even die attach fillet having a height of approximately 90% of the die thickness, in
accordance with the related art.

Figure 8 is an opposing cross-sectional side view of the features as shown in Figure 5, further showing a
die attach material forming a high/even die attach fillet having a height of approximately 90% of the die thickness,

in accordance with the related art.



Figure 8 is an opposing cross-sectional side view of the fea@ur shown
in Figure 5, further showng a die attach material form ng t‘t‘ﬁ\gwﬁ‘iven die
attach filwetosjoeszssng a hei ght of approximately 90% of the dper/trbien@ss,

in accordance with the related art. 3 29 JUN 2006 WD 03/ 063239
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along an approximately central 50% of the die width of any given side of the die), in accordance with the present

invention.

MODES FOR CARRYING OUT THE INVENTION
Figures 5-12 illustrate the problematic features of the related art semiconductor packages which are
discussed, infra, in relation with the problems solved by the present invention, as illustrated in Figures 1-4 and 12-
15.
Figure 1 illustrates, in plan-view, a die 5 attached to a semiconductor chip package base 10 in a die
attachment area with a standard die attach fillet (not shown), in accordance with a preferred embodiment of the
present invention.

Figure 2 illustrates, in cross-sectional view, the features as shown in Figure 1, further showing a die attach
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hei ght di st r iFigufei9Gnustrates, in plan-view, a die 5 attached to a semiconductor chip package base 10 in a die

attachment area with a high/low die attach fillet (not shown), in accordance with the related art.

Figure 10 illustrates, in cross-sectional view, the features as shown in Figure 9, further showing a die
attach material 20 forming a high/low die attach fillet 30, a high side of the die attach fillet 30 having a height of
approximately 90% of the die 5 thickness and a low side of the die attach fillet 30 having a height of approximately
25% of the die 5 thickness, wherein the high/low die attach fillet height comprises a non-uniform height
distribution around the die 5, in accordance with the related art.

Figure 11 illustrates, in cross-sectional side view, the features as shown in Figure 9, further showing a die
attach material 20 forming a high/low die attach fillet 30, a high side of the die attach fillet 30 having a height of
approximately 90% of the die 5 thickness and a low side of the die attach fillet 30 having a height of approximately
25% of the die 5 thickness, wherein the high/low die attach fillet height comprises a non-uniform height
distribution around the die 5, in accordance with the related art.

Figure 12 illustrates, in cross-sectional opposing side view, the features as shown in Figure 9, further



around the die 5, in accordance with the related art. Figure 8 illustrates,
i n opposing cross-sectional side view, the features as shown in Figure 5,
further showing a die attach material 20 formi ng a high/ eveq jgi ¢t t ach
fillet 30 having a height of approximtely 90% of the die 5 thickness,
wherein the high/even die attach fill et he| s.an roxwrately
uni form ﬁ*@i”t%%g ie PG PPt fBYH““éPB‘éWBWF‘ﬁé“aﬁ’I%‘ éo ag’ﬁgg i‘}?%‘&erf‘%“ \%? # the

rel at ed &sving a Fighipf epp@xiimptbly 80% cfthe dic 5 thivkneds aml-aveveside ofghediicaittdsh fltet Wdivénd 2t 0 a

S € m cond ‘H&éh@(ff a@hﬂxﬁa@?@i&%&%egﬁ§ Bhicllifdss] whein QHe Bigh/iBk Hid A FENbt hEHR Somplistdh ndn-

hi gh/ | ow_d n.accordance with the related art.
Fi gure 1611 %01‘1‘1} g@t%lstflbutlon around tl(ge (SS) es 5, gxaccwge}née vrlth the re?a ed fuﬁe features as shown in

Figure 9, furFiet3 ke nrgaaaraldroes SecHPnpladsH> hiit %ﬁ“?ch‘fd tpgrepigpHCRrhia PrrkaghYFOwW di e
attach fibetie 3@chmant bregithSidE @ttacH filked 36, sBhiwehg @He bi@ied) divedslofdl reBbning\betiveen &e hiei ght

of appr %ﬁ:h”?ﬁ%t% Xl‘h %%/ A %Id tlliehifé tl%1 k§es % Evl?ére%ﬂ%% rﬁ&%f &e (!ilpr{clél%Sgg n& fcovtar gqle

attach fi avi n appr oxi te 25% of the d
t hi cknes &llet i pgprneayat I"he@‘l‘iﬂ‘td‘wnﬂi”b attach fill et hei ght conpri ses a
non- uni f or m h@igy hitillustehtes, tinr pattivltcrogsrsecaionaiumiesl, 4 die5 atthcBedq a semicaadcior di@mackegobaseh t he
][ el ?t ed EMS guch fla@@macﬂ% Iy Jd.esaucmeﬁtsm Wit £5HOSEN %@e%ddgm@@hg ttﬁcf,[ Scaler@Miral t hle

eat ures e ie a r|a
form ng é néﬂ"ﬁ (f %\}\?e(%il% h%éll‘f l?ﬂflﬁ aqpfof“fnétf %b/s qﬁ‘ °fif 8’%%%??511*’@“”8?“ ﬂieﬁg G ettﬂg Pach
fillet 3@ndtmdiedgn scdndapaglwith bf preseppjprentonmat el y 90% of the die 5 thickness and
a | ow side of ridis 1ﬁus®te§-tu{ ;ﬁﬁl@l cfobsl sbBbnai3@whaad %aoﬁedhlﬁzi @hx’%onﬂlfctoﬁ}ﬂ@lbwgmﬁem y

25% of t h(? su l!las a%GR p%c argFﬁlrha d1e aﬁ'{%ﬁme& areta wﬂ a {] I a% ﬁﬁ)\{v3(f:I I&lg\g[vﬁ‘%t edcrlp ca{ssltrucku?aq hei ght

conpri ses’a non-uni i ‘on ar ou
accor danEEtigghi-¢-fis ffle Ih%hé‘d’ma PRPTOXI[DptgfY) F%@ of she i fhiglgiesshitepeen thedieaiagis@legct i onal
Opposi Ng aslitdeic\s] fawier holie afn@aitng E@BOAS 6EEdBHUE dn fhe Hie GLoh re Bllet JoUdntalpetiondf Be e JUN

2006 sho B nglzgr a&tohag&m%hﬁ;aaml%e%ge fo%qecagan@ m%@e&qwlmﬂ@o at ach fillet

30, ahlg die attach havi n ‘fg
appr oxi mat eI y P8 igpiraispdn ‘H?S%SC‘S“OTahY‘E’kﬁ%%haé‘ﬁ%ia G ek lgeltéf)eShB ing tﬁ"ec“ﬂ‘iab attach
fillet 36uuarlireigiomhip hiei ghiilleTbigla -0 Xtirgit elange 2Hdpraxfmatelyd%d @preximdhc et s,

wherei n tfage h‘ﬁc%!s lYQWalgﬂgean ;oﬁﬁ:lmel; l:elltkaeh‘%hﬁ et wﬁ@ Xt hn§ &€%enidk1SHre did By, faOor m
hei ght distrib ccor d art.

oo o it BEn S b S Bt RESRES 2078 SVl R SRR 3 1
sem condeestoint forv 1<pyatpaa4wgl@at§as?é% X1 Ge-iahleast 28% inbeprd fepptenab ndee & presay giFep Fidepf di e
attach f iteliet). B&erabtBNoWANg% tohe%m k b Bado 76b) BRG] cO3iRdint fofd iadalidaRgRiximatipt-ween t he
die att Q%J‘ X?' ! Jé?e%st gge/g 19[{(35:d %ong cl e% Cg 0;1 ng rgg!: sBiE I(;'tl %KIQ:%? %T FCOHSYV% rfoq lthre] plpi‘ &J&e

portion o ness cov I n accordance
Wit h t he epfodagris S‘irli”i\?‘éﬁlt FiEsfiive Freétwm&averall F*ﬁgtstfeaswé@e papkagep 45ior- Rrring s aseblic t i onal
view, a gioessheosttotliagihetllet ivight istmuba@nittaivhof.c. 084 Pan[28%6 Kag eerbéailt. Thls, theuch as a

BGA pac k@xgﬁmt nleﬂﬂodacoﬂ{rﬁis%tfg& h@@ﬂh th@-fnﬁﬁrd‘%gfop @ @- e&lle%t 2%1% 11%9:1% frdnl Ja&ted%g on §1§'0W| ng
the critical structur\%ahFi nshi

t he
appr oxi nat eIty 46w rét*ﬁ?"é"“{‘% ac‘?ﬁ%?égf?%"d fae %@aéﬁrefsﬁ”é“lﬁf’tée“ﬁfe bg&thts ¥rf"‘feftgtl 30
~and the e eind theprsegtartpdiamiten ywatiaget heicpreseieifitanthorduped shearffe®. 15

illustrates, iR pi:@erna: lh@hm@ rnaﬁo% osxe&lahgqnal str¥sk BWpacBagbll sBmidon@lcbPGREdneta0y

sem cond lélgrgpgges t%e stJ?)s (R provx %g a semlconductor chip package base 10 having a semiconductor chip disposed

therein and having a die attachment area; providing a die 5 having a thickness Y, a width X, and at least one side;
providing a die attach material 20; controlling an amount of the die attach material 20 disposed between the die 5
and the semiconductor chip package base 10, whereby at least one portion of the die attach material 20 forms at
least one meniscus on the at least one side of the die 5, whereby the at least one meniscus forms at least one die
attach fillet 30 upon curing of the die attach material 20, thereby controlling at least one height Z=B-A of the at
least one die attach fillet 30, and thereby reducing shear stress in the die5; and completing packaging of the

semiconductor chip.
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may al s82keiRsPreblems bysoninilling theiisiagach fibletingiehy thegphyyrdusing shegssiresxinthetdistitelf4 006 t o
approximately 60% (nom nally approximately 50% of the die thickness Y=B.
By purposefully constraining the die attach fillet height to approxinmtely
50% of the die thickness, the present invention also reduces shear stress
in the die which, in turn, reduces overall stress in the packaged

sem conductor chip. The preferred enbodinent (i.e., greater than

approxi mately 33% approxi mately 75% of the die thickness has been

di scussed, supra, with respect to FIG 16. Information as herein shown and
described in detail is fully capable of attaining the above-descri bed
object of the invention, the presently preferred enbodi ment of the
invention, and is, thus, representative of the subject matter which is
broadly contenpl ated by the present invention. The scope of the present
invention fully enconpasses other enbodi ments which nay becone obvious to
those skilled in the art, and is to be limted, accordingly, by nothing
ot her than the appended cl ains, wherein reference to an elenent in the
singular is not intended to nean "one and only one" unless explicitly so
stated, but rather "one or nore." 7 WD 03/063239 2 9 JUN 2006

PCT/ US02/ 40776 1 NDUSTRI AL APPLI CABI LI TY The present invention industrially
applies to the assenbly and packagi ng of sem conductor chips. Mre
particularly, the present invention industrially applies to assenbly and
packagi ng of w re-bonded dies in sem conductor chips. Even nore
particularly, the present invention industrially applies to reducing shear
stress in the dies of sem conductor chips by providing a nethod and an
apparatus for preventing cracking and delam nation in a sem conductor chip
package. The present invention industrially applies to solving plastic
packagi ng problens by controlling the die attach fillet height, thereby
reduci ng shear stress in the die itself,




8 29 JUN 2006 CLAIMS: 1. A reduced shear stress packaged sem conduct or
chip, conprising: a sem conductor chip package base (10) having a die
attachment area; a die (5) having at |east one side and at | east one edge
(6), said die (5) conprising a seniconductor material selectélJiNdiba group
consisting essentially of silicon (Si), germanium (CGe), and gallium

arseni déﬁ.&ﬁﬂ@, and each said at [|east one side having a thickness (Y)
and a width (X); and a controlled amount of die attach material (20)

di sposed between said die (5) and said sem conductor chip package base

(10); at1.l easA rédueedshehi QresOpackagdd ﬁhﬁco@ﬂh@t@hchi’%tcﬁfﬂp@isin@?m form ng at
| east one neniscus on said at |east one side of said die (5), said at
| east one merfi ssEUCONAYetAT AP RAckaga basedh@) havingaa dig aRaghmenbereg;30) upon curing

of said die ajf i i e die attach fillet (30)
havi ng at Iefﬁlggﬁg’l aggl%ted ?%ﬁq%te(%l%%}eqega%? ,aglegﬁa?#l ggﬁ%ﬁ@?’ed in that said at |east
one cont r;)I : esdi7dgt§é gffc)tcoﬁ@gip'rnigSai sﬁ@i@ndwglg;naﬁeriglaaqa&f@diﬁmm elgpo(u@?.%iisﬁng

appr oxi mat el , i said at | eas ne die. side thickness .

ocat | orFsemigly phsileomis) estsaEn %@%ﬁ@a@i%a@eﬁe ?ég&s), 6}?28@@5%36%) of
any giv I i 48, Sal I.& havi ng reduced shear stress.
2. A pa? %Sgé%é ggﬁlﬁ%on %E}g%@e%ﬁd‘g agggc 1§1|"1’1r£(adalhﬁi claim1, wherein said die
(5) conpri sesa coatrbiedimest of Yie attaclamatenige(20) diapgred betveer s3id diengs) and sadd. m)

to approxi mately 3Q.m| 762 . 3. A packaged sem conductor chip as
cl ai med %eﬂﬂ%anﬁv‘ﬁ?flc p%qﬁgéﬁgazs,e( erein said die attach material (20)

conprises an £RA%YoneporttdoPFAKRARE aSRMEAEEHI G2 _rfoﬁﬂihg aBRalonk MRMistis ANy one
of claimse 1 to 3, wherein said at |least one die atfach fillet (30) has

cont r ol |seifl did¢aghene(sitle ofrsaisl diafye of greater than approximtely 33%to
approxi mately

sem conduct o rsaigiﬁa?t/ gaggg%: Iﬁ?ﬁ%’gls &%&Iﬁ%%% ga}f? geﬁ.]%i? gﬁ%hiﬁélll\é& %Q@SJP?% F@rggf?ﬁfg ?g ﬁ'(tj

(2) is cafesdis aftathdnatBrifiqpoh, r ange of greater than approximtely 33%to
approximately 75% of said die side thickness (Y) along an 'aﬁgor oxi mately
central 50% cridsilepstone dif agtach(iet (30) having at least one controlled height,

characterized in that said at least one controlled height comprising a range of
approximately 33% to approximately 75% of said at least one die side thickness (Y) ata
location of at least 25% inboard from each said at least one edge (6) of any given at least one

die side, and said die having reduced shear stress.

2. A packaged semiconductor chip as claimed in claim 1, wherein said die (5) comprises

a thickness (Y) in a range of approximately 4 mils (101 pm) to approximately 30 mils (762
pum).

3. A packaged semiconductor chip as claimed in claim 1 or claim 2, wherein said die

attach material (20) comprises an epoxy.

4. A packaged semiconductor chip as claimed in any one of claims 1 to 3, wherein said
at least one die attach fillet (30) has controlled height (Z) in a range of greater than
approximately 33% to approximately 75% of said die thickness (Y).




6. A packaged sem conductor chip as clainmed in any one of clains 1 to 5,
further conprising a nolding conpound di sposed on said die (5), on said
fillet (30), on at least one portion of said die attach nmategijg 20080), and
on at |east one portion of said package base (10). 7. A packaged

sem conductor chip as clainmed in any one of clains 1 to 6, wherein said

sem conduct or chi p package base (10) conprises a ball grid array (BGA). 8.

A nethod; of g ?H%ag% §en(ﬁ gncﬁﬁ se (arig%ﬁﬁﬁgc@ Pakid A9 iedGn §£1§E§nt9(;lledme@ﬁ’t di ng

a seni conducto p pac age aving a die attachnent area;
provi di n@) & abnetrdibgd inasaidignge offgredtercthan {pProxiamctlyd3 % easpproxiemagilyl @5 Bfofwi dt h

a1 mch AT A fBlieal CpCABH BLARRERHTERD! (Rgel 517 ahemd HE Vaihidonduct or

chi p package base (10), whereby at |east one portion of the die attach
material (20) forns at | east one neniscus on the at |east one side of the
di e (5),6.wher&ipyckaged sﬂmik:eakm:tor oh'@ avehiimed ; dnyrame ofitlairent to Hrfarthire att ach

fillet (30 t endi h bot t
Cur i ng SoTmREg g hs St e fedlon 360 ié apbie AT daok A ablsf bpde "
amount  Horfidieofaf &k taﬁ&!h HREAA] (Qb)i 6rPdn 9 1BRQ éﬁ@l HEbHBLhId P&k@g@ba(séh(?}nd t he

sem conduct or chi p package base i's control ed so that the fillet
height (2) is betvveen 33% and apprOX| mat el y 75% of the d| e thickness (Y)

al ong an, appr pxi at e cent a % of ; .sakd w 9. A
o hod ok PP LR bafg Yors e duBlor AR iRl h oy Bl o il 1 16 il B, 2
(20) digzpesadubiet VEEPadliage iR (d@))coafqﬂlsééwbaegm@m@u@@m chl p package base
(10) is controlled so that the fillet height (Z) is greater than

approximately 33%to approximtely 75% of the die height (Y) along an

appr oxi r@at el y GRMJAr RIGRY a 3B'sHealsHER bforiSing Wesilflsor( ©) - 10

providing a semiconductor chip package base (10) having a die attachment area,

providing a die (5) having a thickness (Y), and at least one side of width (X);

providing a die attach material (20);

controlling an amount of die attach material (20) disposed between the die (5) and the
semiconductor chip package base (10), whereby at least one portion of the die attach material
(20) forms at least one meniscus on the at least one side of the die (5), whereby the at least
one meniscus forms at least one die attach fillet (30) extending to a height (Z) from the
bottom of the die (5) upon curing of the die attachment material (20), characterized in that:

the amount of the die attach material (20) disposed between the die (5) and the
semiconductor chip package base (10) is controlled so that the fillet height (Z) is between
33% and approximately 75% of the die thickness (Y) along an approximately central 50% of
said width (X) of the die (5).

9. A method as claimed in claim 8, wherein: the amount of die attach material (20)
disposed between the die (5) and the semiconductor chip package base (10) is controlled so
that the fillet height (Z) is greater than approximately 33% to approximately 75% of the die
height (Y) along an approximately central 50% of said width (X) of the die (5).
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