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2006 Backgr'¥Q8é/06i¥95 s i nvention relates generally to integrated CT cHi it
and particularly to designs for packaging an integrated circuit die. 5 An
integrated circuit chip nay be fabricated on a substrate, which may be a
silicon wafer, by mcroelectronic processing. Typically, a nultiplicity of
chips ( dice ), separated by scribe lines, is fornmed sinultaneously on a

single wafer. Individu di 0 hi ps: r at di ci ng or saw ng
on the scribe |ines. IE‘!)‘MSY'P?E%II PackaedWisfl botver S F%k ally coupled to

ext ernal cBackpicuid/. However, the dice 10 are fragile and too small to
handl e easily. _Eurther, they may also be vulnerable t.o ont.am nati on and
corrosion by t ‘Se'H\'ﬁnF'?ihﬁgf’%,ge'}f%/?d]ysfﬁﬁﬁ'e@&‘edtcﬂc'ﬂ{fé’f’ Bﬂ'?‘ﬂﬂfydﬁtdfﬂg’sgtﬁrerat i on
unl ess heafackagifhl ashtbahedleircditdice package provides the die with mechanical
support, electrical connections, protection from contam natign and

corrosidon, and Afdategrgied sirgtrchiprmay e falyyicals ep asybgrate, PhichHaayhegedliconof
packagi ng | & Wl ' ] kagfpy the
bondi g of e S ieblec B Hfesdih, ASRRRY, o Sl renind( e RGakalby
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the die. The r bividuahdjce reddiae eticeicsiiy@aplee tuaenfabtirquitgt Howeoosthe dicdhe
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the die. Asmanin@iulahd edirdsor by Hrekviednnient, agf abjeanio oferhdating uaring@ppration | nt o
the die, ttmhigsg rhga?tlijsl (Eiiss?p tcﬁ.a A(E léx%%%éliaéc gr%ci?‘lgsatll'lle Xiclwaita%lecfchanical support, electrical
connections, protection from contamination and corrosion, and heat dissipation during
operation.
15 The process of packaging tﬁe die may include attachment of the die to the package,
the bonding of wires from feads on the package to pads on'the die, and encapsulation of the:
. die for protection.
A Power Supply In Package (PSIP) design replaces capacitive charge pumps in a die
with inductive charge pumps located outside the die, but still within the same package with
20 the die. The resulting reduced die sizes reduce fabrication costs.
The external inductive charge pump includes discrete passive circuit efements such as
oy inductors and capacitors that are included within the package with the die. As a result of the
} lack of integration of the charge pump into the die, the resulting package is generally larger.
Thus, cost savings may be achieved, but the price may be larger package sizes.
25 The larger package size may be a problem in some applications. Designers may be
' -hesitant to use PSIP parts because doing so may require re-design of the board layout to
accommodate the larger package size. In some cases, extra board real estate may be difficult

to come by. _
Thus, there is a need for PSIP packages that substantially preserve non-PSIP form

30 factors.
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Figure 1 is an ?@u%g@qn emagédc?@sglse&aaam vve“ﬁwaqjaaa PRE SBifeghRld GRtuit i egr at ed
circuit in accordance w th one enbodi nent of the pr esent |nvent|on Fi gure
2 i's an enlagfogdatior vk snessdoioreat of eawessnt inveptirkage for an integrat ed

circuit in ention;
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Det ai | ed Deswrdaptd with Rmﬂercmlmgimmsﬂtgupmeht ingeriviah;landr i d array (B&A) package
10 in acc'ordanc€ Wi t3h F 'ﬂﬂy trﬁe % thehgres venti on may

i ncl ude a subst FEYE 3154 PG Ria vigk obihg emppdimestshovupin E’élﬁe ‘0 ext er nal
circuitry using a multiplicity of solder balls 25. The package 10 may
contain an_integrated circuit die 14 attached to the substrate 12, for
exanpl e us%@iﬂ!&&ﬂe adhesive |IS. I n one enbodi nent, a set of |ow

profile passi qu&aﬁngwg@e 1.6%aftRHd LRy (m@ﬁ agm BB EcE RRAGRL
externally of the die 147 The conponents 1 may be attached 15 to

t he uplfer emhorimeent of the present igvention gy inskugip Isebstiste ﬂgtmmaiabm@lsthﬂm The
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conponent S:omfﬁmamendegmmtI eni:uulrd:e 14 attached to the substrate 12, for example using a smtabie

adhesive 18. In one embodiment, a set of low profile passive components 16a and 16b form a
charge pump located externally of the die 14. The components 16a and 16b may be attached
15 to the upper surface of the die 14, for example using the adhesive 18.
The charge pump components 16 may include inductors and capacitors. ,The adhesive
18 may be an epoxy adhesive. Further, since the charge pump components 16 are Jocated in
the package 10, albeit outside the die 14, the package may be Power Supply In Package
(PSIP). B
20 Wirebonds 20 provide electrical connections between the substrate 12 and the die 14
as well as between the substrate 12 and the passive components 16. A protective
encapsulation 24 encapsulates the die 14 and components 16, forming a molded array
P package (MAP).
' By using PSIP, a smaller die 14 size may be achieved. However, conventionally the
- 25  -package 10 size would exceed the form factor of a non-PSIP package including generally the
same electrical devices because of the lack of integration of the components 16.
The package 10 may substantially maintain the form factor of a corresponding non-
PSIP package so that the package 10 may fit within the space allocated on boards for
corresponding non-PSIP packages that perform the same function. As a result a compact
30 package 10 may be achieved that has lower costs while substantially maintaining the form

factor of corresponding (but more expensive) non-PSIP packages.
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a hei ght qg,wgmg?%¢4pg 16 mils in sonme enbodinents. The vertical profile
of this package may be further reduced, in sone enbodinments, by the use
of BGA packagi Regfetrigdtobigums2, iinoheR&IP ambedissentyeball grioherrae (BGARpackygeof i | e

conpare to,the.pi,n, gri.d arr PCGA). packagi ng techni . The i ze of
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may i ncl udrRpded binthe Usvidr SsHded bCHE SubStrRe 28 PR @fhpohents 24RAd 33 ifcldding The
upper surface of 10 the substrate 28 may be encapsul at ed u5|gqman

encapsul attdesiorsend sppasiersanayfpirea change pimpdaepted externally to and disposed beneath
' the die 29. :
15 Referring to Figure 3, the components 32 may be attached under the substrate 28

within a central field 33 that may be free of solder balls 34. Subsequently the package 26 is
attached to external circuitry by surface mounting the solder balls 34.
In one embodiment the height of the passive components 32a and 32b does not exceed
the height of the solder balls 34. As a result the passive components 32 may be included on -
20  the lower surface of the BGA substrate 28 without increasing the height of the package 26
from what it would have been if the passive components 32 were integrated inside the die 29.
B Thus the package 26 has the advantage of a smaller die 29 size because of its PSIP design
) _ while it still has substantially the same form factor. ' '
While the present invention has been described with respect to a limited number of

25 embodiments, those skilled in the art will appreciate numerous modifications and variations

therefrom. It is intended that the appended claims cover all such modifications and variations

as fall within the true spirit and scope of this present invention.
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modi fi cations and variati ons inthe true spirit and scope of
this presaniemigventi on. 19/ 06/ 2006 CLAIMS 1. A package for an electronic
device conprising: a substrate; 5 an integrated circuit die nounted on
sai d substrate; and a charge punp including a passive conponent nounted on
said die and electrically coupled to said die, wherein the extension of
sai d dBnpénent ‘rerefﬁ’faga%c'w&ch ding.a ball giid qrrey witagifiple soiderbglisatieaned i 2. The
package ogmggﬁ&ﬁgg.lncludlng a ball grid array with nmultiple solder balls
attached t

3. The package of claim 2 wherein said component is adhesively attached to said die.
15 4, The package of claim 3 wherein said adhesive attachment is user-dispensed epoxy.
5. The package of claim 3 wherein said component and said die are electrically connected

to said substrate using wire bonds.

.20 6. The package of claim 1 wherein said component is an inductor.
7. The package of claim 1 wherein said component is a capacitor.
8. The package of claim 1 wherein said package is a molded array package.
25
9. The package of claim 1 wherein said package uses Power Supply {n Package technology.

10. A method comprising:




said substrate. 3. The package of claim 2 wherein said conponent is
adhesively attached to said die. 15 4. The package of claim3 @@?ﬁgZ%%éj
adhesive attachnment is user-dispensed epoxy. 5. The package of clai
wherein said conponent and said die are electrically connected to said
substrate using wire bonds. 206. The package of claim 1l wherein said
conponent is an inductor. 7.The package of claim 1l wherein said conponent
is a capacitor. 8. The package of claim 1l wherein said package is a nol ded
array package. fo®ing apHestpigckage of claim 1 wherein sai d package uses Power
Supply In Package technolgg .. 10. A nmet hod conprising: 19/06/2006 form ng a
substrate; moulfqURYIZA MGGt fleansaigisubsgipte aoA farming 2 sapsegs Wi &.chafEgy

form ng a RAckaAGRIM L fe £286 IS KafRUIR coupl ed to said die in said package;

and nmounting a passive conponent on said die and electrically coupling said
conponent to mosAting a@essive SOMBAAt oh BAd 8% bANGE@RaR coSRhdsIIReRRAL10f rom sai d
die is less than or equal to 16 mls. 11. The method of claim 10 incl uding
at t achidng saididigl $o thatithg extenggn alsaihcampoténpiren said dieis ldsaltias ot equaidd 6 silsbst r at e.

10 12. The nethod of claim 11l including adhesively attaching said conponent
to said die. 13. The nethod of claim 12 including using user-dispensed
epoxy to hesi id . co nent. 15 14. The t haod .of claim 13
Thol vdi ng isr o st dr e Adlons RARTIba 4 ot Wl B edB Rl B0 kal o
substrat esgfeubs@dtsl die to said substrate. 15. The nethod of claim 10
including formng a nolded array package. 20 16. The nethod of claim 10

i ncl udi ng usi ng Power Supply |In Package technol ogy.

10 12 The method of claim 11 including adhesively attaching said component to said die.
13. The method of ¢laim 12 including using user-dispensed epoxy to adhesively attach said
component.

15 14, The method of claim 13 including using wirebonds to electrically connect said component
to said substrate and said die to said substrate.

15. The method of claim 10 including forming a molded array package.

20 16. The method of claim 10 including using Power Supply In Package technology.




