" ; ghe3eG&&D\ 46T&08,1 _ 18 OCT 2002 A’'SEM CONDUCTOR PACKAGE AND A METHOD FOR
FORM NG SAME Field of the Invention 5 This invention relates to formng a

" sem conduct or package and particularly to form ng a sem conduct or package
with interconnects between pads on a die therein and sol des boratpons

t hereon. Background of the Invention 101C0nventionally, a sem conductor die
-1 s packaged in a package having 15 external connections. The package

encapsul at ea, SAMIIIONBWSTURE PHCKATE 2QIDER MBITHBPAORIFORMNG BAME

handling. In addition, the external ' connections of the package are
“conveniently soldered to a printed circuit board (PCB) or substrate. Wth

the need for smaller sem conductg:r. Baﬁﬁﬁgegz the size of a 20 sol derable
sem conduct or package has reduce 1‘?)1 a i I'I\Y?P ¥m conventional | eaded

packages, to surface nmount | eaded packages and presently to surface nount
ball grid array (BGA) packages. However, such packages are still
consi der®abl y | ar dbis tientidrerelatespacioagdaga sémivonidereforapackagerand s a need

fox a die size.package ich can be cgnveni ently handl.e bot h nyal | y and
by ‘pi k. andPATAREHY AR HEGHNG FooBIcaBR U B F AP MBI IEPRAGEE Geteess
and_ whi ch Cgadb%d Ay kRbiaih ¥nHeRN 86k 1deAB0KE MEYeBR! hod of making a smal | er
sem conduct or package is to 25 use an interposer, which is a substrate with

a predeterm ned pattern of interconnecting conductors formed thereon. A die
is bonded to a die side of the,interposer, and. wire. bonded to the

predet ermined pattern of int e?%me{{?ag()fc@}?dﬁb‘{%&?n On the opposite side
of the ggpbstrate the predeterm ned pattern of interconnecting conductors

termnate in an - 2 - 18 OCT 2002 arrangenment of solder pads that are
arranged to mat ckanvensionalyeasamiednduttgedie icpackagedoin a prdgeoharingh t he

package is to, be | der ed. tao the need for wreq bondin the. i nterposer
P arger *t Rt oriecBins hfie ERckele RAECEsHtedahR SRR D The g o ocene
adds to thecsAséniehd rhaim@alodnd rRagkiagi iithdlgyeyeiddRibradthanbasadf using an
interposer is that after the packagi ng, the Fackaged di e can be

i ndi vi dual | gonaegtians ghthiehpackagsvirermenweniestiyneadiaredate ppmintedsairaudbnduct or
ackage ks dir { DCA) or flip chip, where solder |ocations
e forkba GPREERCB)fe BbdEiel A ’s fab

are forned When the die is fabricated on a waf er, and the

die is flipped lWahetheansbds fdrdgngllerdéereitbhdutorgsddkages, abatsiznsf an a PCB.
Wth DCA the pad | ocations on the die and the sol der 'Oéﬁii ons on the PCB
nust mat ch. seidesablepsemicondyuriaripackage hap sadueed dramgticably oM repl acing a

die wth di g§n{LRHbnal leaded packages, to surface mount leaded packages and
presently to surface mount ball grid array (BGA) packages. However, such
20  packages are still considerably larger than the die packaged within them, and
there is a need for a die size package which can be conveniently handled,
both manually and by pick and place machines, has solder locations for
soldering to a PCB, and which can be individually tested.
One known method of making a smaller semiconductor package is to
25 use an interposer, which is a substrate with a predetermined pattern of
interconnecting conductors formed thereon. A die is bonded to a die side of
the interposer and wire bonded to the predetermined pattern of
interconnecting conductors. On the opposite side of the substrate the

predetermined pattern of interconnecting conductors terminate in an

gy IIIIIIIIIIII[I(!IJ!!@! i
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- an alternate source nmay not be possible due to differences the arrangenent
of their solder locations. 15 DCA dies are also difficult to handl e because
- the surface of the die on which the solder pads are forned are exposed and
can be easily damaged. Al so, after soldering a die on a PCB,oen gl ti onal
epoxy injecting process is required to1 Rj ect epoxy between the die and the
- PCB to protect the die. This is comonly known as underfilling. In

addi tion, W jhfja eﬁ?%f%@lﬁ&'?ﬁs 8t Qtéarﬁﬁge&ttotiﬁa&mlﬁ@mr%ﬁ emérassed
after si ngul atioh, which rais a concern as to whether a singulated die

“nmeets reli abscbldteylcmatlbnsron a P&jietn wihieht thenpackBge és tabensaldered. the | nvention
25 The present inyentjon ther re,seeks,.to pravide a se conduct or package
whi ch over cones, i;)r“ 20 thegige d?%ﬁl}?{gg Oﬁ\éi”é&'o ISIPPERT ‘F&?Sltgﬁﬁ tge C{i
prior art. Agg Qﬂgitﬁiﬂ Yhe 'aﬂd@ﬂ"@nﬁ%ﬁ%tbod&ﬁ%?ﬂf@é@;& 2 AAsRHAUE ¢BSt &nd time of

sem conduct or packagé conprising: a sem conductor die conprising; at |east

one surfate; packagmngo@(érfemaﬂvastagplafrtalmg pndhtetpeserdisrtbat affer thegi ons
di sposed on th | east one surface er on each of the

ot ol ur o Peskaging: Beqatkaged e ey B SRR eate e (Tt plural ity of
conductive surfacegotRér kﬂéWrﬁh{e@Hoélfﬁf%aE Q%n%l@r%@ﬁﬂ@&ﬁ&ﬁct‘b@ éﬁr ckage
wherein at | east a portion of the first ality of 5 conductive surfaces

i s exposed:; wndllractcninpt&ttalche(q%l er ﬂlpnhtpamhmmkierrlgcam am)ﬁmmed ng a

second pIuraILt i nt,erc n.areas d runn [s wee

| east some oft ﬁg FOE ReiCS %ﬁ g‘Ft 1645 dﬁEe‘#]??g‘[WB eﬁ’r?f“?%e gfe]é BREL ve
surfacesi@ndogbr hRASHIEIER onfe&llyetosg%ﬂe@md@habﬁé bh¥ PEBl Wigh FSOAGHE] Oﬁ%ﬂi
areas. 10 In another aspect, thé invention provides a method for faorm ng

i nt er connect éomoaswmhmdmmdnthmohier logrdtasisnon te PER msdumt@h Whiser has

a first pluralitycof. onnectlo sther he et ing the
Steps of | i LUty ABCETRERA IR, 8PF shRets dsplatlada Up B Thes oM
plurality of aﬁmfe@ﬁate%dr@@wnof Be PAgibi d LB 38 | dffeitthcbaYies afiankbfeh?
sem conductor wafer such that "at | east a portion of the conductive |ayer at

the at | east 0§<§h@r@pldere10f:aﬁ1@ms -pl ur ality of connection areas is exposed;

and for g a con i r S r ity of
i nter corr?lngctl on p%l odé %‘ﬁé hS "prb BHR y%FQH%Q}eeﬁﬁf %]%egért& neF oh
couple the exﬂﬁandh@%ldeelpadfs arb foened ued E)qﬁosled}é&fd éan Bé ehsibstagegedof the

20 second pluralit i nterconnectign _porti ons Bri ef Descrjption of the
Dr awi ngs An éH8Rd rPP%?fl%né 41ﬁ\%h%|1° A 3ddiRnpePRIRITRAtnG BEQSEPS Hed,

25 by way of TE4aiIEd o lﬁ%erﬁ%ﬁ urrps ngaﬁga@%’l@ﬂ% g‘é’Gle%Pthé: liﬁ?_- Thighows

a sectional ows t sectional view of
‘'t he waf er i nifFk@nmoniyt knewoaxas uﬁdé‘rﬁlﬂnghhwadditeors,ewithdbém \Seevicofid titter
waf er mEIG 2 Wth conductlv? pat t rg; -4 ) )

dies cannot be conveniently tested after singulation, which raises a concern

as to whether a singulated die meets reliability or burn-in specifications.
Brief Summary of the Invention

25 The present invention therefore seeks to provide a semiconductor
package which overcomes, or at least reduces the above-mentioned
problems of the prior art.

Accordingly, in one aspect, the invention provides a semiconductor

package comprising: a semiconductor die comprising; at least one surface; a



- 18 OCT 2002 FIG 4 shows a perspective view of the wafer in FIG 3; FIG 5
shows a sectional view of the wafer in FIG 3 with solder balls; FIG 6

- shows a schematic view of the wafer in FIG 5; FIG 7 shows a sectional
view of the wafer in FIG 5 during 5 singulation; FIG 8 showsTasErti onal
view of the wafer in FIG 7 after singuldation; FIG 9 shows a perspective
. view of a singulated die fromthe wafer in FIG 8; and FIG 10 shows a

fl hart : LG adi ng. i | i Bl f
N A R R T PR R T
“circuits (I Condfietive tatercbri bacteoh the figstwhlemalityeoS i entbiecibarregedey 12 is

cut to 15 divide_ qut the portigns of the wafer that constjtute each
circuit, eaCAMANSIAED sispt PhHabity pheordustevmautiaens; aarippuladingelrger €8 to as

Cypioal Iy ropereRifndRit Mabh Sufibith, 1P g R IR HOR O R PR o

to conne§t aofldactive sarfakesis @gidisedi andid cexdwdthal patdernt on @hé dnsuiluelag9 are
bonded to the bond pads 9 to 20 provide a conductive extension to the bond
pads 9 beyohdlSrHOMBFIERE: aotecoRd Rlawrliiynelintercopaestion areas; apdgurmmespoxy i s

di db ' ' 12
c spensed DiogploBeaeh HIcal Suhi6( I LRRSPL doIRR S SEHME LRI B
sem conduct eondattve $drfatéeandmniyiéastisonpoxty it siondgsluraitgofcont rol | ed and

is sufficient to formthe layer of insulation having a thickness equal to
the hei ght ORLGrARNDBRANPISALRAS-9. It is inportant for subsequent processes

that thggsurf ace 1faddifiel a4Ectolne BNOAAAAOLAAAUPRC B 3P Boighe 0! ¢

studs 9 be level, so that t lpper sur
exposed and iatercommdcis babd seimicandudioe gufot, whymtin thbeehdcofd uctbr wafe8 OCT

2002 -5 the_gold_stu 9 .fromthe surface of the sem conductor wafer 12 is
i nversel y pr}%ﬁcﬁ f‘ir?)tyglis‘lr?ldt}f HE]CEBH%E{I} teglgng thengan %ﬁ‘e?ﬂ%ﬁoiﬁ FOMRHIPIOE 11.
The process JHES %@Qi@&i@é%oﬁﬁﬂ@ﬁvg l%%er;&?apﬂeﬁgt Bads cﬁ the ftgown as

bumpi ng, and nmany processes e use orm an equl val ent conducti ve
part to the potaity of colmettion tegiots fdrpans ar. inknlakingSayar amdthe a patt er ned

| ayer of _conductive netalljzation having jinterconn ion portions 13 and
runner s 114 RETEpECtaR YHET PUSt the 2t 198EH SPPEIOR BT 16 SONHPER Ko IS Aton
portions 13 fpatleftisethd 6f ARMRIPitallthof QeRkLROS a?éas%@'e‘%?bsé@da%cpn a
printed circuit board (PCB) to whi'ch thé dies 10 of the senfconductor wafer

12 are to bdommimg edcorFhectivenpatternidayingvivdmersenir eecomadnpbiralife obet ween
t he upper surfaces of,.the |d studs 9 and.the_ interconnection portions 13.
R e s anneeGindon forbofs By i st Takdh, YRGBT e HnREH

couple the exposed portion of the conductive layer to at least some of the

20 second plurality of interconnection portions.
Brief Description of the Drawings

An embodiment of the invention will now be more fully described,
25 by way of example, with reference to the drawings of which:

FIG. 1 shows a sectional view of a wafer with bumps;

FIG. 2 shows the sectional view of the wafer in FIG. 1 with epoxy;

FIG. 3 shows the sectional view of the wafer in FIG. 2 with a

conductive pattern;



“interconnection portions 13 to forma ball grid array. Alternatively, it

w |l be 15 appreciated that instead of the solder balls 15, the

" interconnection portions 13 may be plated and soldered directly to

conpl ementary sol der |ocations with deposits of sol der pasgeothezeem. In

FIG 6 the connection to the bond pads <74is advantageously distributed to

- the interconnection |ocations 13 via the gold studs 9 and the 20 runners
14. In FIG 7 the ' ts odlesusmga

waf er saw 17 t hat Fg(g%gt g% érs t%%%ﬁéfﬁ%é;g’d@)}gi@; “insulation 11,

“and parts of the EK’GIS:sh@dslaaeeﬁ:ﬂonEll wew 8f thdwafaia ¥l withgoldérckalls; es,
and FIG 9 shows angther 25 view of,  one of _the s guI ed dies. Now with
addi ti onal ref er eHia ¢ 8hevga schematic Hewcek eo‘f"a%% n sstarts 20 when

conven ent and. cobl et Pagre e ERRet vty M‘%ﬁw&ﬁeﬁ%ﬁ R e T es

conveni ent and cost ef educes t ties
associ at exd wsingulatibhng di es individually. 18 OCT 2002 -6 A bunping 24

rocess then bond h ol d studs 9 tp th ond he sem, conduct or
o 2 o e o P aHows a sacbiopal ikt BE4ES B POF Gl eﬁerlensga tion;
encapsul ated 26 WFF@ @Qﬁotv@sdjg@fsb@&&@if w bt a%n@ﬂt%géﬁ dichoh e A er

surfaces of the gold studs 9 are expose This i 5 ensure that a east
portions of FHs. &umkequent!|y forned patterned | ayer can make el ectri cal
contact with the d, st uds The atterned | ayer is patterned 28 by a
conbi nation of ph%fénﬁiﬁhwgs aflpsehant o aeaigpRAT G Bﬁe@éeesfrosaeﬁser t he
patternegylayer is formed, the circuits on the sem conductor wafer 12 are
advant ageousl y individually tested 30 using wafer probe test 10 equi pnent,
and the sem conductor wafer D&tailed Pesaription EFxherdmawlings. Thus, as is
shown, the present invention, as described, advantageously allows a die to
be packaged while still a part of a sem conductor wafer. This is

acconpl i shed by f@fmHIGY1a éiérﬁfcbh&tl&t'o@ Ryt 12 MHas of n&ﬁmﬂyef %ﬁﬁmeaft@rdws_er
to distribute bond pads on the dies to sol derable 15 | ocations on the die

but i nsul at e(Gshdaleficasag theteon, ndgvhgmltlm smglqomduatcz;swafeeriaes auhdopr esent

i nventi o eni ¢ nduct a V\/m ch. overc

reduce_s g‘&')’\%@ (?‘Haﬂn OB i b qﬁ% %qr}s&tu’rgreac gqu |eaa% di¥Rfdd
appr eci at ed Retior |JfRY genﬁé&ﬁamsr RPafér Wepdrrédriae di HESmidOnalicioh ie.

i nvention has been described in detail, various nodifications and

i npr ovenent s Fegh ofdhendlies s eonractiog peints 2which aretypically referreddems: t i ng
fromthe SCO%%naf e RSN pﬁ&'é’ S%%ﬁe a coupling point to connect a die to an

electronic circuit external to it. Gold studs 9 are bonded to the bond pads 9 to
20 provide a conductive extension to the bond pads 9 beyond the surface of the
semiconductor wafer 12.
In FIG. 2 epoxy is dispensed by a dispenser 10 onto the surface of the
semiconductor wafer 12 and the epoxy is cured to form a layer of insulation
11 of the semiconductor wafer 12. The amount of epoxy dispensed is
25  controlled and is sufficient to form the layer of insulation having a
thickness equal to the height of the gold studs 9. It is important for
subsequent processes that the surface of the layer of epoxy and the upper
surfaces of the gold studs 9 be level, so that the upper surfaces of the gold

studs 9 are exposed and are contactable by a subsequent layer. The height of



18 OCT 2002 dainms 1. An exactly chip scal e sem conductor package
conprising: a sem conductor die having at |east one surface, the at |east

- one 5 surface having a plurality of die pads thereon, the plurality of die
pads for electrically connecting a circuit thereto; a condscteved@yer on
each of the plurality of die pads, wherd n the conductive |ayer on each of
- the die pads have a conductive surface extended away fromthe at | east one

surface of Eﬁ@gémm@m tHe Surfhh€ of thé Sl d\@cté ferf lspih%fé@lgg a

plurality of cOnductive surfaces for electrically coup ereto
i nsul ating pagportoma tte the cbndattmny- of the dayerobf irisala&&m d:hn”ﬂlnmpmoce}hse)f t he

I nsulating |ayer b bet ween, th uctive er, onech of the
plurality o éﬁkn ﬁ?fsg @rﬁf"fqgg ng‘ﬁ\@%aaﬂ?%% ﬂPBW‘b?%{?Pé}H‘\BgaW‘ SIIanY

el ectricall

sem conduct or @g&ﬁ%ﬁggﬁiﬁggﬁﬁ?ﬁg&p rhtragﬁv?;l/er{otf fdéﬁgg‘é?gréﬁ&e?é% at | east
sone of § hespldsr®bntthie bondgredlscZ.i ve surfaces are exposed; and a patterned

| ayer of electri nguctors on the .insul ating.layer co i sin a
plurality of extdh B Sk Seemeddtber of er?s@vﬁtgveémeégﬂléﬁtleaﬁfwepgons
thereto; a“%@ré&rﬁ{&'nbhy &ftmﬂsel@ 5h& HnRERIUE §OFSmted R%@Qaﬁ&t yeen the at

| east sone of the plural |ty of exposed conductive sur aces ahd at | east
some of theimpdulatibnthl. dfheeitercoahectiomipuationsiriBaareslocated o comiplement

el ectrical onduct or.s r el ctrlcall | east .s rreof t he
ol ural ity offe aciens s alrin men patonted SRt BFat bCBriorahian iR
plural iy Obfexé %Eﬁﬁéoﬁﬂc’fbf‘%aféﬂ‘ii %€ %o be rhBuftel. m%zru&lerg 14@5&0@1&@ ly
chip scal e sem conductor package I n accordance wth alm1

conpri si ng; theinteecoruwations betweety the uppenshrfates ofthe gold stigls of amd tthe nal
termnal surfaces for. row dlﬁglgn ext ended conductive path to each of the
plurality of"STEQRRECHAN PR 135, f aces, wherein the another conductive

I ayer conprises InFIG. 5 and 6 solder balls 15 are placed on each of the
interconnection portions 13 to form a ball grid array. Alternatively, it will be
15 appreciated that instead of the solder balls 15, the interconnection portions
13 may be plated and soldered directly to complementary solder locations
with deposits of solder paste thereon.

In FIG. 6 the connection to the bond pads 7 is advantageously

distributed to the interconnection locations 13 via the gold studs 9 and the
20 runners 14.

In FIG. 7 the semiconductor wafer 12 is singulated into dies using a
wafer saw 17 that cuts through the wafer 12, the layers of insulation 11, and
parts of the patterned layer.

FIGS. 8 and 9 show the singulated dies, and FIG. 9 shows another

25 view of one of the singulated dies.

Now with additional reference to FIG. 10, the process of packaging
starts 20 when the semiconductor wafer 12 is marked 22. Marking at wafer
level is both convenient and cost effective, and reduces the handling

difficulties associated with marking dies individually.



anot her plurality of conductive surfaces for electrically coupling the
circuit thereto; another insulating |layer for providing another insul ated
surface on the another conductive |ayer, wherein the another plurality of
conductive 10 surfaces are exposed; and another patternediBager 2H02

el ectrical conductors on the another ins@lating |ayer conprising: another
-plurality of external term nal surfaces for coupling external connecti ons

t hereto; and 15 aﬂ%lﬁﬁgrg 2'% @lrgééés eﬁ}a@ﬁ&é 'tI?éal hg)bto‘f‘l'adgur  ces

bet ween the at | east e pluralrty o %xpose con uctl
“and at | eastors ¢ie sedniddnel tatot Waferpl2)raaldi the nimertesurfdcetefrthienal sur f aces,

the another plurality of e]|ectr.ical co ductors .for, el ectrically coupling
the at | east eé’é‘ﬁ@“@fldioﬁew 34?6t1héﬁ eBF%PS&’r %é Willh thets HlB:lﬁY\?é 1§19ff aces

to the at &%& at %ﬁe hbgg HAES, o i ?Cdl&%t@&s é&@éfﬁéseﬁeﬁ“m

surf aces. n-‘exact e sem condutt or Recordance with
claim 2, S\Ahesrrmure dhat etahastspomcm‘s dfl‘l:hemubsedlmexytl}ofomgi patterregihfayies @ahond

pads for bonding wi.re thereto, 4. An act chip e sem conduct or
backage in JEEBEElRiEC Wt%qfawwhfﬁem@érﬁﬁﬁeﬁ%aﬁem ayey i peiamers es
deposits of gg}'? o) ng%jo scal e
sem conduct o&gg%g%%ﬁsllﬂr?g%{g%fr Bgﬂﬁwt g ((fi%) émﬂé&g?ﬁﬁgé &g%l'ggl ts of
conductive matt er Afftey ¢ha patiede¢dlayerds fotfrapd, the Grcuits endhe bymidomlstat e
ayer conpr i ekia] perdGRingray il tReLIbEg R eE%r% Fest 1
seni condpt og @g@ﬂyaha tge%efrﬂma%f vatlr £ & Meh, o0l @E ed, NSUl at i ng

| ayer conpri 56 er of polyner encapsul ant. An exact ip scale
sem conduct or packhys, asisateoynlatheepnesemnt mlvantmﬁ asvdesmbed he pol ynmer

| ant 15.9. t | j I duct
Package | n ACUPHAREQLYY PHOMSH oo TBr gl ER AR bYs b L orn
conprises a ﬁﬁﬁ%hﬁhﬁ}dleﬂafhrs%isbiétd&Bn@gfsaéflh% C?%rr# g 4 Bo £BiR%BELDA F4thdin

scal e sem conduct or package 1 n accord wherei n at' | east
one of the pblicadugtors orthemader toedistnibiiteshoridapeds oortbmdsestcascsldbnbéﬂabl e

AR SR N eI R e T
sol derabl e Hence, the present invention provides a semiconductor package
which overcomes, or at least reduces the above-mentioned problems of the
prior art.
It will be appreciated that although only one particular embodiment
20 of the invention has been described in detail, various modifications and
improvements can be made by a person skilled in the art without departing

from the scope of the present invention.



sphere. 18 OCT 2002 -10 12. A sem conductor package in accordance with
claim1l, wherein at |east one of the plurality of external term nal
surfaces is adapted for attaching a |ead thereto. 5 13. A nethod for
form ng exactly chip scal e sem conductor packages, the nethodctoa@d2 sing
the steps of: a) providing a sem conductor wafer having at | east one
- surface, the at | east one surface having a first plurality of connection
regi ons thereon; b) disposing a conductive |ayer on at |east sonme of the
first plurality of 10 connection regions; c¢) formng an insulating |ayer on
"the at |east one surface such that at I-éast a portion of the conductive
| ayer at the at |east sone of the first plurality of connection areas is
exposed; and d) form ng a conductive gg%ﬁﬁgn on the insulating |ayer, the
conductive 15 pattern having runners and a second plurality of
i nt erconnection portions, wherein the runners couple the exposed portion of
the conductive |layer to.at,]east sone of the second plurality of
i nt er connect ﬁOn pé‘\"t‘?’@r‘r‘ﬁ?"*ﬂ'&.SCR‘%‘?’HE?&”PH“&EB%&@&& WS ai m 13 wherein
Sltep (221 \(I:\grrpri Se&hédmﬂc&ﬁﬂt&?@rgdi@habml@mtﬂ@stbﬁe sﬁrr]f@iEIe,hmd dtpem@gégance W tf215
claim erein the step of bunping conprises t step ,0of stu unpi ng.
16. A netfod SiUHaﬁ%E'BY'HQr?c@“(zﬁ"%g?gq"ﬁi%@ﬂﬁgﬁ%ﬂﬁeﬁeﬁhﬁ FﬁW@"QtQ!&'%PaB%FRﬁ ng
conprises th f [ i OCT 2002 -11 17. A nmethod in

np "eli&rﬁéll coﬁHét\E,mfegf'ée bﬁ&jlwhe?é%o,

accordance wt arm 14 in the step of bunping conprises the step of
form ng under bunp cendattivezlayeoon eagh ofthespltiadityl of die peds,awberei the cl ai m 13

met hod i n- aceoruuiRETaaon bk ot bl ParbhaPER ORI Bt et TC°0Y op o

ol di ng a | ayxterefedradl eomithe atleatbord sudatebhive domisstduciamndie, tiet h cl ai m

13 wherein step (b) conprises the step of lLam natjng a | ayer of insulation.
21. A neflflod qoﬁdﬁ‘ét%f’@r'ﬁg%cf@rmqv IRy ﬁipiﬁ'rﬂkty\ﬁrﬁ@P@ithﬁ’ﬁe%’”@S?g mpri ses the

step of encapjdti@ddifEoniplify flerdb; encapsul ant. 15 22. A nethod in accordance

with claim13 furthér conprises a step after step (c) of grinding the |ayer
of insul ati on. an insulating layer on the at least one surface of the semiconductor

die, the insulating layer being arranged between the conductive layer on
each of the plurality of die pads, and the insulating layer for providing an
15  electrically insulating surface over the at least one surface of the
semiconductor die and between the plurality of die pads, wherein at least
some of the plurality of conductive surfaces are exposed; and
a patterned layer of electrical conductors on the insulating layer
comprising:
20 a plurality of external terminal surfaces for coupling external
connections thereto; and
a plurality of electrical conductors extending between the at
least some of the plurality of exposed conductive surfaces and at least some
of the plurality of external terminal surfaces, the plurality of electrical
25 conductors for electrically coupling the at least some of the plurality of
exposed conductive surfaces to the at least some of the plurality of external
terminal surfaces.



23. A nethod in accordance with claim 13 wherein step (c) conprises the 20
step of printing the layer of insulation. 24. A nethod in accordance with
- claim 13 wherein step (c) conprises the step of photomasking the |ayer of
insulation. 25 25. A nethod in accordance with claim 13 fugtber zoO®ri sing
the steps of attaching solder spheres to at | east one of the second
plurality of interconnection portions. 18 OCT 2002 -12 26. A nethod in
accordance with claim 13 further conprising the step of m crowel ding | eads
to at least one of the second plurality of interconnection portions. 5 27.
“A nethod in accordance with claim 13 fudher conprising the step of
singulating the wafer into dies. 28. A nethod in accordance with claim 27
wherein the step ah éda'%ﬂ'r'bﬁ?'sﬂﬂléMn%ﬁéuctbf‘%&cl@g@%n%%@(daﬁ@é withe step of
saw ng. 10 29. A nethod ccordance wth claim™27 further conprising the
step of el ecclaimal, lfyrtheysmamprisingih die prior to singulating

2.0 R 5 ol i iy B B o oo

] ca] ca] ca] cakarhced fzﬁbﬁ:@}l@m m]méméd cor’ﬂjuctlve path to each of the plurality of
MLP3. M8t +i } xsni d_Z] ca cal cal.ca c cal ca caIca] ca] ca]
ca] ca] ca] ®a] @é]%%?'aﬁ rpig l: Bﬁ & "t?a er comprises
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some of the another plurallty of external terminal surfaces, the another

plurality of electrical conductors for electrically coupling the at least some of
the another plurality of exposed conductive surfaces to the at least some of
20 the another plurality of external terminal surfaces.

3. An exactly chip scale semiconductor package in accordance with
claim 2, wherein at least some of the plurality of die pads comprise bond
pads for bonding a wire thereto.

25
4. An exactly chip scale semiconductor package in accordance with
claim 1, wherein the conductive layer comprises deposits of conductive

matter.
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5. An exactly chip scale semiconductor package in accordance with
claim 4, wherein the deposits of conductive matter have a predetermined
shape.

6. An exactly chip scale semiconductor package in accordance with
claim 1, wherein the conductive layer comprises a layer of metallization.

7. An exactly chip scale semiconductor package in accordance with
10 claim 1, wherein the insulating layer comprises a layer of polymer

encapsulant.

8. An exactly chip scale semiconductor package in accordance with
claim 9, wherein the polymer encapsulant comprises epoxy.

15
9. An exactly chip scale semiconductor package in accordance with
claim 8, wherein the conductive pattern comprises a predetermined
distribution pattern.

20 10. An exactly chip scale semiconductor package in accordance with
claim 9, wherein at least one of the plurality of external terminal surfaces
comprises a solderable surface.

11.  An exactly chip scale semiconductor package in accordance with
25 claim 10, wherein the solderable surface is adapted to receive a solderable
sphere.
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E5g$$3 WqZNC %Ose]rgic8n&9ct8r package in accordance with claim 11, wherein at
least one of the plurality of external terminal surfaces is adapted for

attaching a lead thereto.

5 13. A method for forming exactly chip scale semiconductor packages, the
method comprising the steps of:
a) providing a semiconductor wafer having at least one surface, the at
least one surface having a first plurality of connection regions thereon;
b) disposing a conductive layer on at least some of the first plurality of
10  connection regions;
C) forming an insulating layer on the at least one surface such that at
least a portion of the conductive layer at the at least some of the first plurality
of connection areas is exposed; and
d) forming a conductive pattern on the insulating layer, the conductive
15  pattern having runners and a second plurality of interconnection portions,
wherein the runners couple the exposed portion of the conductive layer to at
least some of the second plurality of interconnection portions.

14. A method in accordance with claim 13 wherein step (b) comprises the
20 step of bumping.

15. A method in accordance with claim 14 wherein the step of bumping
comprises the step of stud bumping.

25 16. A method in accordance with claim 14 wherein the step of bumping
comprises the step of evaporating.
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18. A method in accordance with claim 13 wherein step (c) comprises the
5 step of dispensing a layer of epoxy.

19. A method in accordance with claim 13 wherein step (b) comprises the
step of molding a layer of mold compound.

10 20. A method in accordance with claim 13 wherein step (b) comprises the
step of laminating a layer of insulation.

21. A method in accordance with claim 13 wherein step (b) comprises the
step of encapsulating a layer of encapsulant.

15
22. A method in accordance with claim 13 further comprises a step after
step (c) of grinding the layer of insulation.

23. A method in accordance with claim 13 wherein step (¢) comprises the
20 step of printing the layer of insulation.

24, A method in accordance with claim 13 wherein step (c) comprises the
step of photomasking the layer of insulation.

25 25. A method in accordance with claim 13 further comprising the steps of
attaching solder spheres to at least one of the second plurality of
interconnection portions.
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29. A method in accordance with claim 27 further comprising the step of
electrically testing each die prior to singulating.



