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-1- A SEM CONDUCTOR PACKAGE AND METHOD FOR FORM NG SédMm.2y-0 0s 3
Field of the Invention 5 - This invention relates to package awm
sem conductor die, and nore particularly to a package having a

perimeter which is not substantial lyjgreater than that of the

sem conductor die. Background of the Invention 10
Ever increasing pressure on reducing the size of

ackage
seni conduct or de\A SEMIGENDEATOR RACKAGEANDPWIET @g%F@RMINGSﬂME erent
types of sem conductor packages wherein a die is |nverted and directly
attached to a substrate to increase fhe den5|ty of 15 ext er nal
connections that are provided w t Hfigld iof B iIpEendionos ¢ he package.
One such package is known as a Tape Autonated Bondi ng package, which

conpri ses flexible, ,substrate hayi tral d
central opehing a pat®rftV a“?‘hrfﬁé’lrtgsgégt ﬁﬁ%“a&% for, MP@?mn@ﬁtorruﬁgeﬁ al so
have correspondicrg pattioularly ttooas packaige havingr e penimetwawhmil ds f oot

| nter connectI quﬁé}aﬁg ¥eémére’t{1€ne Piaf't GF the se&hé&i&h&ﬁﬂoaiéj. (PCB) .

An inverted di over central openin t hrough t he
central opening the inwardly extending inner portlons 25" of the runners

are soldered to the enl arged paggcgé}ohﬁg of the Invention

10 |

Ever increasing pressure on reducing the size of packaged
semiconductor devices has led to the development of several
different types of semiconductor packages wherein a die is inverted
and directly attached to a substrate to increase the density of

15 external connections that are provided within the perimeter of the
package.

One such package is known as a Tape Automated Bonding
package, which comprises a flexible substrate having a central
opening. Around the central opening a pattern of runners extend

20 inwardly. The runners also have corresponding outer portions that
are made available for interconmection to, for example, a printed
circuit board
(PCB). An inverted die is mounted over the central opening, and
through the central opening the inwardly extending inner portions

25 of the runners are soldered to the enlarged pads on the die.

With this package a relatively high density of runners can be
formed on the flexible substrate to provide a higher density of
external connections. However, the opening under the die limits the
"available area for runners within the perimeter of the die.

30 Consequently, the density of runners is limited which limits the
density of external connections. In addition, the pads on the die are
enlarged for soldering to the inner portions of the runners. The
number of enlarged pads that can be accommodated on the die also
limits the density of external connections. '

35 Another type of semiconductor package comprises a rigid
substrate, such as a PCB, with a pattern of runners and an inverted
centrally mounted die having pads that are bonded to inner



Wth this package a relatively high density of-'runners can be f ormed
on the flexible substrate to provide a higher density of ext er nal
connections. However, the opening under the die limts the avai l abl e
area for runners within the perineter of fthe die. 30 Consequently, the
density of runners is limted which linmt% the density of external
connections. In addition, the pads on the die are: . enlarged for

sol dering to tpertionseof phet rummernf Ahhadvamm@ of fHie package rnlsrrtlmt thile

enl arged pads that cap b cLo ted. on th t he
density of exté?‘ﬂsal b g‘h g&?l%onmffge ed"t rbe eﬁﬁgéeﬁlé?kﬁg qegps SEI% %?‘uductor
package conpri sember rofgipdds can bsumadeaawilable roraghe dl% thewebhi inqreasimg n of

runners and antﬂean’ernEﬁg of exteFEN! EhdebtigRyNt ed die having pads that are
bonded to inner

-2-
portions of the rund@esabsaaceRfaft eepirals opening llowsyydners ares femaunners pads

on the die do mlﬂeﬂaa B@uﬁet&nbﬂrtﬂeddleTmﬁwemn&ofmraéﬂgt aked PCB nmber of
pads can be maﬁlﬁai le. o efdle thereglncr easi e(gqmty
of external & strage manufacturifg Praceiees PrOVIOR ofy ]roé'Yeroﬂgﬂ?l% | ows
more area for rummees son the PEBhihant e theer iftemitde sn‘bstr‘a@,dﬂms, Hiomitingr the

comonl y used RERAChe me difikof BRI 2 139 BEOGRAA
4L, O i E°PREGER .

provi de a Iomer runners on han onth
substrat e,1Q huen thlmwpﬂgof mackage. density of the number of external
connections that can be provided 10 on this type of package

Brief Summary of the Invem”)rhnef Summary of the Invention

The present invention therefore seeks to provide a
15 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: at least one semiconductor die
having a perimeter, the at least one semiconductor die comprising: a

20 plurality of die pads; a substantially flexible insulator comprising: a
plurality of openings; at least one conductive layer having a '
perimeter which is not significantly greater than the perimeter of the
at least one semiconductor die, the at least one conductive layer
comprising: a plurality of bond pads, wherein at least some of the

25 plurality of bond pads are coupled to at least some of the plurality -
of die pads; a plurality of interconnecting locations, wherein at least
some of the plurality of interconnecting locations are aligned with at
least some of the plurality of openings; and a plurality of connectors,
wherein at least some of the plurality of connectors are coupled

30 Dbetween at least some of the plurality of bond pads and at least
some of the plurality of ' interconnecting locations; and a
substantially rigid insulator diéposed between the at least ome
semiconductor die and the substantially flexible insulator.

In another aspect, the invention provides a method for

35 forming a semiconductor package, the method comprising the steps
of: providing: at least one semiconductor die having a perimeter, the
at least one semiconductor die comprising: a plurality of die pads; a



The present invention therefore seeks to provide a 15 sem conduct or

package whi ch overcones, or at |east reduces the above- nenti oned
problems of the prior art. Accordingly, in one aspect, the
i nvention provides a sem conductor pgckage conprising: at |east one
sem conductor die having a perineter, the at |east one sem conductor

die conprising: a 20 plurality of die pads a substanti al Ity flexible
i nsul at or conprsibstagtialy flexibl¢ uimatlator sbmppisingige; pluralibasefl epeningstuast i ve

| ayer having ajeag onPeerédﬁ]ﬁhgﬁvé"hhg& 'h%vfg%[ 3u'?gﬂhfe'telﬁa@ml¥h gseaber than the

perimeter of the east ont sem he at | east one
conducti ve | ayeignificantiyrgreptst npanathy mesimeter of Hsnat pledst ORfierein at

I east some of thmidehducRdru'did,i the oft Ragd md%oﬁﬂ@ctﬁﬁlﬂhﬁ& Tc@n@tnshxﬁgasai sone
of the plur ntercon

t
| ocati ons, S,hl rfé‘r“i‘i‘héi' ?éa‘%ﬂnd paﬂssﬁnﬂ%ﬁlﬁyhé’tf f‘ﬁP’éﬁoPPﬁ"tbffg %‘gsnngﬁ?i ng
| ocations are al ipiuratityv éfh catnectors beqﬂedsbntweelﬁ athéeast meie. tqf tife openi ngs;

and a pluralit n S A S t luralit

of connectors é’rhglraégg ‘Iékec?i’%gg pa%eta\%g\é%elﬁspe%&?é ggrr?ahe(s) Igg‘fafl ty of Y
bond pads and antelre@mectmg loeatinnsef andhecyrable| insylaging ﬁn@ﬁewbn@étgmgg

| ocations; and e at_ leasf 48 aafltﬁélmuwﬁydof 5| U8 withs B @l 18g¥tWeese t he

LS T8 - or e oot o ades . SepURRING Y AERAA ¢ noc
f?f 35 _‘:jio:]m NgeR (BYNMidispoding! el Qﬁcleasﬁ,onbhﬁelﬁﬁi)hdﬂlctom’dlel ennthet he steps
o 0o 905, iy R AC GRS o, B MR8 FE
of die pads to at least some of the plurahty bond pads; d1spos1ng the
~ curable insulating material between the at least one semiconductor
15 die and the substantially flexible insulator; curing the disposed
curable insulating material.

Brief Description of the Drawings

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

FIG. 1 shows a side sectional view of a semiconductor package
.in accordance with the present invention; and

25 FIG. 2 shows a flowchart detailing the method of forming the

semiconductor package in FIG. 1.

Detailed Description of the Drawings

30 In FIG. 1 a chip scale semiconductor package 2 has a
semiconductor die 5 which is inverted or flipped. Chip scale
packages are generally semiconductor packages where the perimeter
of the package is less than 1.2 times the perimeter of a die within
the package. The die 5 has pads 6 arranged in a predetermined

35 pattern to provide inputs and outputs to circuitry thereon.
Typically, the pads 6 and the circuitry are formed on a common
surface of the die 5, however the pads 6 and the circuitry can be



- 3- substantially flexible insul at or conprising: a plurality of

openi ngs; at | east one conductive |ayer having a perinmeter which is
not significantly greater than the perinmeter of the at | east one

sem conductor die, the at |east one condy%;Lve | ayer conmprising: a 5
plurality of bond pads a plurality of interconnecting |ocations; and a
plurality of connectors coupled between at | east sone of the plurality

of bond pads arfdrmtd | @adlifferent suffacdése of|the adiet§. Bach of thenpadsc6nisect i ng

| ocations; and | g1 Qs [ -1 ab - al L.ahi : he at | east sone
of the plurali t@%?ﬁdﬁgjagﬂﬁ\%\n tgﬁ ﬁ{eaqg%&k%?és%b‘gdg%.%gmm% “the plurality
of bond pads; while i #dditianalglayes ef imgtaBization 7 is formed ©Ep) thedipadesbng

the at |east ong pedPasd®MeChads @ GfoP“thEﬂﬁocomee'ééiBﬁt 86hdiak! yrHd qg}é}' ®f
i nsul at or; Sondln at Jeaat sone, of the plurality | e pads t% at
ry

of "d
| east sone of tHEEHIZALON; t/y COBREISES s Ha 596589l PRethe afI“‘E | pads |
i nzul ati ngI Imat ffliefilla;fwtdﬁagﬁ}d Meontgolddaimpie formed wndued ads$ b f“ e and the
substantial ly i.ble.i : . ng e di r e
hsul ati ng ot dppdfadal’ 8518 AL wukibpd HA° SFORRR cam aRELRELT | he
Drawi ngs 20 electroplated enbthti pads orf formed rberelécsroledsl igokbplatingohef ul | y

described, by VyckabsE6RMRkCIavii tdt 56HETSRC Spidximferlr 3% P9 50T whi ch:
FIG 1 sho a s{/cé(g ssect [ ona’ayk\% ew %?l a semsgé)néuctg package in
accor dancel Wi t HHOMeEIENt i nventi on; ~and 25 FIG 2 shows a
flowchart detailing Ahflegitdoshbefrafe0omhag 4 @ttem of SRIRrEoNNEUGAL rupaelsage
in FIG 1. . Detdallcfd scrlnpdtlon the Draw ngs

12. The runners 12 are made of copper and are micrometers

thick. The flexible substrate 9 is made of polymide which is an
electrically insulator. An end of each of the interconnecting runners

15 12 forms bond locations 10 which are arranged to correspond with
the pattern of the pads 6 on the die 5. The pads 6 are coupled
mechanically, and are -electrically connected to, the bond locations
10 by thermocompfession bonding. '

A layer of metallization 14 is formed on the bond locations 10

20 to prepare them for thermocompression bonding. The layer of
metallization 14 comprise a layer of tin plating with a thickness of
0.5 to 1 micrometers on the bond locations. The layer of tin 14 is
formed on the bond locations 10 by an electroless plating process, or
alternatively by an electrolytic plating process.

25 A pattern of openings 15 in the flexible substrate 9 provide
access to interconnecting locations 16 on the interconnecting
runners 12-14.

Solder balls 20 attached to the interconnecting locations 16
through the openings 15 to form what is known as a ball grid array

30 BGA which is used to mount as well as to couple the semiconductor
package 2 to connection points on a printed circuit board. The
solder balls 20 are a eutectic composition of 63 percent tin and 37
percent lead, however, other proportions of tin and lead can also be
used.

35 The solder balls 20 have are placed in the openings 10 by flux
ball placement and attach to the interconnecting locations 16 by a
reflow process.



30 In FIG 1 a chip scale sem conductor package 2 has a

sem conductor die 5 which is inverted or flipped. Chip scale packages
are general ly sem conduct or packages where the perineter of the
package is less than 1.2 tines the perirrege_r of a die within t he
package. The die 5 has pads 6 arranged in“a predeterm ned 35 pattern to
provide inputs and outputs to circuitry thereon. Typically, the pads

6 and the circuitryAar anflerfitk 220 beeweenmthen die 5 anduthieaflexibie tdubsttate 9,
however the pagg

Lr Uiyt r b .
- 4- formed ‘g’ﬁ?é&?sf Etgge(?\i §Ur1$laé%§a§¥l’ teﬂr-%ee ‘H‘.dér%u %cwalé S ee._pads 6 is
formed by a | agemicondueton| package o3, rigidhiaThy underfilu®? is formed usipg
addi tional | aY%Oﬂf rB%ihawhichatd Qispenbé&d foar /8 &Qipel her BRAIS 5. Ca?i‘lf_arf’r epare
t he pads 655 or ther rﬁ)corrpressmn bondlﬁg. Tge | ayer, of 5 talliZation 7
conpri ses @ | afetondraws othenepory Aetini Hom (Sheedges betwe‘!‘hé“?;&ér Soﬂn‘gol d 7
or gold bunp i thd osubsttaten 9.he pads 6 by nmechani cal gol d stud bunpi ng.
The gol d bunps can g, ors I rop t he d forned b
el ectrol ess gold pl iﬁﬁg&fdﬁ‘i@al Fefg'i%h‘r‘% Oﬁsggoﬁft?‘hg’ |‘§§e§"°§§ssg§f gt%wlig
approxi mat el y the tsemdéonuctornipackaget @r starts with aligning BOesliebldie shiband ate 9
has a pattern i ngegtd u I 2 13 I made
‘of copper and g‘ﬁee s.%%&grgngédeﬁr]gh& lim"etl%id(s:ké hea]flgllfe% B’f@%@%s%ﬁ?@% is
made of pdiYni decafionshlQ somthe subsirptec P Keq ponersalignment Mniend of each of

the i nt er connegédoifmendetE thall She équipaici® G&¥dd Ha9e ahh OdccutfleyMifCls are
arranged to correspond with the pattern of the pads 6 on the die 5.
The pads 6 aren?:‘(ﬁ:ﬁg ers. -

- Once aligned, the die 5 is placed 32 on the substrate 9 with the
pads 6 contacting the bonding locations 10. The die and the
15 substrate are then pressed together at an elevated pressure and
simultaneously heated to an elevated temperature. The pressure is
approximately 1 kilogram force. Two heaters are used, one to heat
the die 5 at 360 degrees Celsius, and another to heat the substrate 9
at 180 degrees Celsius. The heat and pressure are applied for a
20 period of three seconds for thermocompression bonding 34 to occur.
' During this period, the tin 14 on the copper runner 12-14 melts and
reacts with the gold bumps 7 to form a strong gold-tin intermetallic
joint. :
After the bonding process, the epoxy resin underfill 22 is
25 dispensed 36 and subsequently cured 38. The package is then
flipped over and the solder balls 20 are attached to the
interconnecting locations 16. Finally, the completed semiconductor
package is tested 42.
Thus, the present invention, as described, advantageously
30 provides a semiconductor package having a higher density of
external connections. This is accomplished by combining the higher
density of runners on a flexible substrate with the higher density
bonding of the die to the flexible substrate.
Hence, the present invention provides a semiconductor
35 package which overcomes, or at least reduces the above-mentioned
problems of the prior art.
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mechani cally, and are electrically connected to, the bond | ocations 10
by t hernoconpressi on bondi ng. A layer of netallization 14 is
formed on the bond | ocations 10 20 to prepare them for thernoconpression
bondi ng. The | ayer of netalIization_%ﬁ_conprise a layer of tin plating
with a thickness of 0.5 to 1 mcroneters on the bond |ocations. The

| ayer of tin 14 is formed on the bond | ocations 10 by an el ectrol ess
pl ati ng process, or It willabé eapmeciatddy that abthehght onlyytone pheicubay process.
25 A PULELA e OB O IfhviRtibh AP Heef* HBLGIRUPTA T didu® ViRl de
access to interconnecting |ocations on the interconnecting ~runners
12-14. modifigatigas ¥ |improvemenishean the tade hyerac oot iskijled in

locations 16  the il QHeHdut h@epap@RE NMESmL Thé Osdopemofhgie ipfeskRf\ivastisn.bal |
grid array 30 BGA which is used To nount as well as to couple the

sem conduct or package 2 to connection points on a printed circuit
board. The sol der balls 20 are a eutectic conposition of 63 percent
tin and 37 percent | ead, however, other proportions of tin and | ead
can al so be used. 35 The sol der balls 20 have are placed in

t he openings 10 by fl ux bal | placenent and attach to the

i nterconnecting |ocations 16 by a refl ow process.

-5-. An underfill 22 between the die 5 and the flexible
substrate 9 to protects the die 5. In addition, the underfill 22 makes

t he sem conduct or package 2 rigid. The underfill 22 is forned using



;apo?:y resin which is dispensed on two edges of the die 5. L‘mh\jﬁim 5
action draws the epoxy resin fromthe edges between the dl? | 0I IL II!”IILNH!I'

substrate 9. Wth additional reference nowto F

process of formng t he semi conduct ar 7package 2 starts with aligning 30
the die 5 and the substrate 9 such that the pads 6 are aligned with
the bonding 10 locations 10 on the substrate 9. For proper alignnent it is
recommended that the equi pnent ‘used haveClgimgcuracy of 5 m croneters.
Once aligned, the die 5 is placed 32 on the substrate 9 with the pads

6 contacting the bogﬂi ng Jocations 10. The die ,and the 15 substrate are
t hen pressed tdgeth LOANERCIOL : BACKASE S SOMPTISIRE: si mul t aneousl y
heated to an el evat atl leastpenat semeicondwctor atis Uhigving a perimapler 0xhéradieloasi

1000 am {0 £ onT BTG Sl g0 1o, o 0 35 8L SED

degrees Cel’si us, ano ) 1 ~at 180 degrees
Cel sius. The heat and pr@splurelityr @fagiel peds;for a 20 period of three

seconds for thernoc h opdi 3 C oo DUring this period,
the tin 14 on'the cggggrﬁar%uﬁﬁ% ?ngklliﬂe rrgrrs?is)atgﬁdwmpnmrngécts with the gold

bunps 7 to form a strong2g8iwalith antoéﬁﬂiég&?l lic joint. _ :

Af t er dt he bondi ngI praoqesg, ggélegl_mﬁvi eRy8r q&?ﬁ{g‘ ia |peﬁ%%e:t§r %ﬂgch disslile‘Ze?h
36 and su quent .y cure . e _package | n | pped over an e
sol der bal 261%5%"%#{%&{8@3{& eﬁle pgnp}?? rc?gnq’gcta? r}ﬁaqtogﬁ?i ons 16.
Finally, the ceemicinedcterndinnthectair least onpacoadective tlagpéredofiprising:

Thus, the present inventi,o Ci | d equ Oyl des a
seni conduct or package. havi E‘%urgﬁwgﬁelﬁél@g%gfigy@g&g & Z%(%tefﬁg)g}e 2)8n Sctions.
This is acconpPlusality f bendipadsgarcheonplgdeto at leagiesomey obf theuphuekityon a

flexible subst patgiewphdy;t he higher density bonding of the die to the
flexible strate. .. Hence, the present inventiqgn provides a
semi conduiltu%r 35  packade PRHRHE Rfedbisheannegting; lqcatiens,, shgrela @heleast

above-nenti onedome of theophaaktyofoft hetefonaectirg .locations are aligned with at
least some of the plurality of openings; and
a plurality of connectors, wherein at least some of the
plurality of connectors are coupled between at least some of the
20 plurality of bond pads and at least some of the plurality of

interconnecting locations; and

a substantially rigid insulator disposed between the at least
one semiconductor die and the substantially flexible insulator.

25 2. A semiconductor package in accordance with claim 1 wherein:
the at least one semiconductor die comprises at least one
semiconductor die means for providing at least one circuit;
the plurality of die pads comprise a plurality of die pad
means for connecting to the at least one circuit;

30 - the substantially flexible insulator comprises a substantially
flexible insulating means for selectively inéulating at least portions of
the circuit;

the at least one conductive layer comprises at least one
conductive layer means for providing the plurality of bond pads, the

35 - plurality of interconnecting locations and the plurality of
connectors;



- 6- It wll be appreciated that although only one par,

enbodi nent of the invention has been described in detail, l!! l uuﬂml”“'
nodi fications and i nprovenents can be nmade by a person ski II *
wi t hout departing fromthe scope of the _Ppgesent |nvent|on
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sem conduct.or package conpri si ng: at | east one sem conduct or

di e having a peri methsr plutadityt of dwad pads comepriseniac phuratityorofdibendopad i si ng:

a plurality of yfila6s PRYSbonding to the at aleﬁéiboélﬁgtbialtﬁé’ Sﬁlﬁ%‘t@'(ﬂ’ afls agt or

conpri si ng: a plurality openi n at | east
one conducti veM&ARS: having a perinmeter which is not 10 significantly

greater than the petthBﬁlﬁi'alﬁfy Tdﬂenﬁ&rdoﬁﬁééu@elocauonsseéaxﬁpﬁglyq Oplugalfty t he
at | east ong cgp dm érc\clnemeca}}/ ng 168ation “médhs for connecting to the
semiconductor package;
the plurality of connectors comprise a plurality of connector
means for connecting at least some of the plurality of bond pad
means to at least some of the plurality of interconnecting locations;
10 and
the substantially rigid insulator comprises a substantially rigid
insulator means for insulating at least a portion of the at least one
semiconductor die means from the at least a portion of the at least
one conductive layer means, and for rigidizing the semiconductor
15 package.

3. A semiconductor package comprising:

at least one semiconductor die means for providing at least

one circuit, the at least one semiconductor die means having a
20  plurality of pad means for connecting to the at least onme circuit;

a substantially flexible insulating means for insulating at least
portions of the at least one circuit, the substantially flexible
insulating means having a plurality of openings;

at least one conductive layer means for providing a plurality

25 of bond pad means, a plurality of interconnecting location means,
and a plurality of connector means within a perimeter which is not
significantly greater than the perimeter of the at least one
semiconductor die means, wherein at least some of the plurality of
bond pad means are for bonding to at least some of the plurality of

30 die pad means, wherein at least some plurality of interconnecting
location means are for connmecting to the semiconductor package,
and wherein at least some of the plurality of connector means are
for coupling at least some of the plurality of bond pads to at least
some of the plurality of interconnecting locations; and

35 a substantially rigid insulator means disposed between the at
least one semiconductor die means and the substantially flexible
insulator means, the substantially rigid insulator means for



a plurality of bond pads, wherein at |east some of the ;
bond pads are coupled to at |east sonme of the plurality
e

it

15 a plurality of interconnecting |ocations, :

| east sone of the plurality of intergonnecting locations are aligned
w th at | east some of the plurality ©Of openings; and _

a plurality of connectors, wherein at |east sone of the plurality of

connectors ar e ivlafingl aetessera portiomsof shereatoleashen20 semjdondattor ydief bond
pads and at | e@gdansOffBnPlthd h%ff Ragf & :BJBYti(SH of the ' @tﬁﬁﬁogﬂgc‘%érﬂﬁc{@ ations;
ally riql ose e

and a substanti Lgl.d 1nsulator dis ween the at
| east one 3%k &sRascR9d 0% rigidizing thep semieqnducior paskagee | nsul at or .
25 2. A sem conduct or package in accordance with claim 1 wherein:

the at | eas¢ one sergconductor die c ri.ses at .| east gne . . .
seni conducts%r i'e n%e"flfi?n‘ﬁ}%\’/‘i (ﬂaﬁgg‘% ipgaeqordapee. with)j¢laim 3 wherein pe
plurality of dihe pedimetenmfi the at pleastaloné ycarfdudtiee plagler mean’e&nsiof or

connecting to S§ 0 A t subst ant.ial I'y
rex bl e Pl Bl hEfPL20Mndy e perjifler of thef?"é&]%BT“g‘_‘ﬁ%ﬂE Hi&ging means
for selectivel 3B ating at | east portions of the circuit;

the at | east one conductive |ayer conprises at |east one c;)ndu;:ft Ive f
| ayer means, for. providing th luraljty qQf bond _pads, the 35 plurality o
i nter conngiqi ng-l oc igt‘}ﬁgc‘é‘#ﬁ"cg‘?fe PﬁFt‘fé ilpyaegordance With fdaiyr3; wherein °
- 8- each of the plurality of die pad means comprises at least one layer

of conductive material.

6. A method for forming a semiconductor. package, the method
15 comprising  the steps of:
a) providing:
at least one semiconductor die having a perimeter, the
at least one semiconductor die comprising:
a plurality of die pads;
20 a substantially flexible insulator comprising:
a plurality of openings;

_ at least one conductive layer having a perimeter which
is not significantly greater than the perimeter of the at least one
semiconductor die, the at least one conductive layer comprising:

25 . a plurality of bond pads;
' a plurality of interconnecting locations; and
a plurality of connectors coupled between at least
some of the plurality of bond pads and at least some of the plurality
of interconnecting locations; and
30 curable insulating material;
b) aligning the at least some of the plurality of die pads with the
at least some of the plurality of bond pads;
c) while maintaining the alignment in step (b), disposing the at
least one semiconductor die on the substantially flexible insulator;
35 d) bonding at least some of the plurality of die pads to at least
some of the plurality bond pads;



t he pl'urality of bond pads conprise a plurality of bond pad f
bonding to the at |east sone of the plurality of die pad ”!N!ﬁ@]il”"i[””m
the plurality of interconnecting |ocations conprise a pluralit i e

interconnecting |ocation means for connegtgng to the sem conduct or
package; the plurality of connectors conprise a plurality of
connect or nmeans for connecting at |east sone of the plurality of bond
pad meansedo adispesing sherecurhblendnypilating i ptepiali hetavesan tine t atndeast

| ocations; 10 on@Ngemiconductor df@ean?lUtlﬁé aRid st tially %%ihfésgbﬁ*lg{gggogp” SEs

a substantiall¥ rigid, Insul ator means for 1nsu
portion of thetht | &HENgoMRe disposgdyusahiecdvyulating nmateriglr om t he at | east
a portion of the at | east one conductive |ayer neans, and for

rigidizing & he,sem gonduct or. 15 ackage . 3. A sem conduct or
package corfgpri ding: A'inethod" in aﬁ?mﬁ@'é%e[ %Hﬂb laim & el stPe (Fedhs for
provi ding at | paeformed befioge cstepuid), the at | east one seniconductor die
means having a 20 plurality of pad nmeans for connecting to the at |east

one circuit; a substantially flexible insulating nmeans for
insul ating at Beast A methgd, in @Assoranehawigth ¢laimt 6 owbersin cstep , (e) hfurther

substantial |y tompriges the stepiSof:ating means having a plurality of
openi ngs; Jl east one conductiye Iager, means for providing a

._at
plurality U5 of bdifpepsingnias curabls) ipsilating gpateriab, 21gR% cat 1885t 8B&t i on
means, andide pfuthal at Jeast omsrsenaticonduessrs div;t imdy a perineter which is

not significan . efnd e.perl et e f.the at | east one
sem conductor die ngg%ggﬁﬁﬁ%r {el}en rkgl?aﬁlgaé&%yg% Ox{nafeﬁnegtl pﬁﬁ TN 3ﬁ%f at
bond pad neansleast erg sesmigomdpater adic| andt theosubstantiaidy pflexibilé t insofatGo

di e pad nmeans, pyhagillrft ak@es! sone plurality of interconnecting
| ocati on niesans are for ctonnecting to the sem conductor package,

9. A method in accordance with claim 6 wherein step (d)
comprises the steps of: |
compressing the at least one semiconductor die and the
substantially flexible insulator together; and
20 applying heat to the at least one semiconductor die and the
substantially flexible insulator.

10. A method in accordance with claim 9 wherein step (d)

comprises the step of applying substantially more heat to the at
25 least one semiconductor die than to the substantially flexible

insulator. '

11. A method in accordance with claim 9 wherein step (d)
comprises the step of applying substantially more heat to the

30 substantially flexible insulator than to the at least one
semiconductor die.



and wherein at |east sone of the plurality of connector neans are for

coupling at |east sone of the plurality of bond pads to at |east sone
of the plurality of interconnecting |ocations; and 35 a
substantially rigid insulator neans di Spop d between the at | east one
sem conductor die means and the substantially flexible i nsul at or
nmeans, the substantially rigid insulator neans for
- 9- i nsul atA SEMICONRECTORBACKAGEH ANINMETHOPFOR FORMENG SAMEICt or
die means fromthe at |east a portion of the at |east one conductive
| ayer means, and for rigidizing the sem conductor package. 5 4. A

~ sem conduct or package i n accor dardstigict hofc|the ninventiper ei n t he
perineter of the at |east one conductive |ayer means is not greater

than 1.2 tiges the perineter of the s(gjm’ conduct or 9I e . means. 10 5.
A semicondlctor pacdkag¥Pi $Cal% IHrSPAR chgr packagem(2y Wikl an rinverted digh of
the plurality ¢f) dhavipgdpadsan$) cdirpetiys eloraled! ®3s thermtodoRession tiffgold

conductive nmat g . od for forn seqi conduct or

package, the ng){ohgic?glgo b%no(prrd??%lﬁrl{lé Wﬁd@ g{l eFIEH. 3y (’?‘a'j1 Hé’ﬁgge\/isﬂf’ﬁ&te

at | east one séfi.c8aliget balldi(@0haare nagtachpdr fonth@rrunnéss (12) through holes
(15) in the flexible substrate (9) to form a ball grid array for

10  mounting the package (2) on a printed circuit board.

(FIG. 1 accompanies this abstract)
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at | east one sem conductor die conprising: a

plurality of die pads; 20 - "~ a substantially flexible insulator
conpri si ng: a plurality of openings;
at | east one conductive |layer having a perineter which I s not

significantly greater than the perinmeter of the at |east one
sem conductor die, the at |east one conductive |ayer conprising: 25

a plurality of bond pads; a plurality of

i nt erconnecting |ocations; and 1 a plurality of
connectors coupl ed between at | east /%ome of the plurality of bond pads
and at | east sone of the plurality of interconnecting |ocations; and
30 . curable insulating material; b) al i gning the at

| east some of the plurality of die pads.with the at | east sonme of the
plurality of bond pads; C) whi | & s@intaining the alignment in step

(b), disposing the at | east one sem cpnductor die on the substantially
flexible insulator; 35 d) bondPrg~at | dast sone of the plurality of die
pads to at | east sonme of Lhe pl uralNgy\ bond-pads;

- 10 - e) di sposi ng t H& curabte --}xla Ing materi al between the at

| east one sem conductor die and S antiallyqflexible I nsul at or

f) curing the disposed curabl@ ing
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5 7. A method in accordance with claim6 wherein step (e) is

performed before step (d). 8. A nethod in accordance with claim 6
wherein step (e) further conprises the steps of: 10 di spensi ng
the curable insulating material along at |east one side of the at

| east one sem conductor die; and di stributing the curable
insulating materi al between the at | east one sem conductor die and the
substantially flexible insulator by capillary action. 15 9. A
met hod in accordance with claim 6 wherein step (d) conprises the
steps of: conpressing the at/heast one semiconductor die and the
substantially flexible insulator togethér; and 20 appl ying heat to
the at | east one seni conductor die and the substantially flexible

i nsul at or. 10. A nethod in accordance with claim 9 wherein step
(d) conprises the step of applying substantially nore heat to the at
25 | east one sem conductor die than to the substantially flexible

i nsul at or. 11. A nethod in accordance with claim 9 wherein step
(d) conprises the step of applying substantially nore heat to the 30

substantially flexible insulator than to the at |east one
sem conduct or die.
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