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connected to one another through electrical traces on the circuit board. As a result of the
need for a separate integrated circuit to supply power, the overall size and cost of the
resulting components may be increased.

10 Thus, it would be desirable to provide a power supply that reduces the size and/or

cost of the end electrical product.

Brief Description of the Drawings

Figure 1 is a schematic depiction of one embodiment of the present invention;
15 Figure 2 is an enlarged, cross-sectional view of another embodiment of the present
nvention;
Figure 3 is a schematic depiction of still another embodiment of the present
invention;
Figure 4 is an enlarged, cross-sectional view of yet another embodiment of the
20  present invention;
Figure 5 is an enlarged, cross-sectional view of still another embodiment of the
present invention;
Figure 6 is a bottom plan view of the embodiment shown in Figure 5; and
Figure 7 is an enlarged, cross-sectional view of another embodiment of the present

25 invention.

Detailed Description

Referring to Figure 1, a system board 10 may mount a battery 12 coupled to an
integrated circuit device 14 that may be a flash memory, for example. The device 14 may

30 include a power supply in package (PSIP) 16 in one embodiment of the present invention.



Figure 7 is an enl arged, 0oss-sectional view of an(’er enbodi nent of the
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15 circuit board. Thus, when the device 14 is in operation, it receives power from the PSIP
16. When the device 14 is not in operation, the power from the PSIP 16 may be supplied
to another, active integrated circuit, such as the integrated circuit 20.

As a result, the size of the system board 10 may be decreased because if is not

necessary to provide additional power supplies for each componént. Therefore, the cost of
20 the system board 10 may also be reduced. The cost of integrated circuit 20 may also be
reduced since it may not need its own PSIP circuitry.

Referring to Figure 2, a packaged inlegrated circuit 22 may include a pair of
spaced dice 24a and 24b, one positioned above the other, in one embodiment of the
present invention. The die 24a may be coupled to a PSIP 16 via a link 26. The die 24b

25 may be coupled to the die 24a to receive power from the PSIP 16. As long as the dice 24a
and 24b are not operated at the same time, as described previously, a single in package
power supply 16 may be utilized to supply both dice 24a and 24b, for example, using an
electrical coupling 28 to supply power to the die 24b through the die 24a.

In one embodiment, the packaged integrated circuit 22 may include a plurality of

30 solder balls 30 to make external contacts. However, other package architectures may be
utilized as well.

Referring to Figure 3, an electronic system 32 may include a plurality of integrated

circuits including the integrated circuit (IC) 38. If the regulator 36 and integrated circuit




20 the system board 1 y al so be reduced. The t of intedgrated circuit
20 may al so be reduced*since it may not need its PSIP circuitry.
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15  die 40 may include its own discrete component 44 for purposes of supplying a supply
voltage from within the package 41. For example, the discrete component 44 may be an
integrated inductor or capacitor.
The discrete component 44 may be secured by a suitable adhesive 46, in one
embodiment, to the integrated circuit die 40. The discrete component 44 may be
20 electrically coupled to bond pads 42a and 42b on the integrated circuit die 40 through wire
bonds 48a and 48b. The use of wire bonds facilitates the attachment of the discrete
component 44 electrically to the integrated circuit die 40. Thus, an integrated circuit
package 41 may include its own power supply, with discrete components, all packaged
together.
25 A wire bond from the discrete component 44 may also be attached to the substrate
in another embodiment. The discrete component 44 may also be adhesively attached to
the substrate 50 and may be wire bonded to the substrate 50 in another embodiment.
Turning next to Figures 5 and 6, an integrated circuit package 60 may include a die
62 within an encapsulant 70 in one embodiment of the present invention. A discrete
30  component 64 may be secured to the underside of the die 62. Again, the discrete
component 64 may be an integrated capacitor or inductor, or other component to enable an

in package power supply. A substrate 66 is formed on the lower surface of the




wvoltage by .7 volts, or ./ ot her threshold voltage, @ mnulti'ples thereof
Referring to Figure 4, anintegrated circuit package™21 may include a
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conponent 44 for purposes of supplying a supply voltage fromw thin the
packag@ncansulang Oe%@m\fer,, thelrgbsiiate pehes womsorentralodriiay? bibatailowsdfbegr at ed

i nduct gr gr ca{))ﬁglitor. tThe di scr Lge conponent 44 may be secured by a

sui t abl'8 PARRESTAEe 5015 MR e iodi ment, to the integrated circuit die 40.
The di scr et &5 6 o¢ARNBYHadhBBY s 1R0c 1664 ir6Ald DecsaRYPlpdisi® bond pads 42a
and 42b on the integrated circuit die 40 through wire bonds 48a and 48b.
The usi@tesferagice betsad shef bbtrdte 68 and thealissrata epmpenend 64, phagicilalyrbecauseconponent
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next to Figures an i ntegrated clrcul ackagée 60 may include a die
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64. a result, the package 60 nmay have a | ower profile because there is
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15 encapsulant 70a. The die 62 may have a pair of contact pads 72 in one embodiment. The
contact pads 74 electrically contact metallic coatings 72 on the sides of the discrete
component 64. Thus, the component 64 may simply be plugged into the receptacle
defined by the contact pads 74.
While the present invention has been described with respect to a limited number of
20 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.




-5 of t-he open central rtion 71 of the substrat . The substrate 66 may
provide el ectrical conhections to the exterior environnment, for exanple,

t hrough Y90 88858l |s 68, in one enbodi nent. The substrat BCEESHHPOH so
provide wire bond connections 69 to £¢he conponent 64 that may thereafter
be encapsul ated with encapsul ant 73.” Thus, as shown in Figure 6, the

di scr eWhatioriadmedis: 64, i ncorporated to provide an 10 in package power
supply, may protrude through the open central portion 71 in the substrate
66 and may be suspended, without interfering with any underlying
structures, thr qﬁﬁhég@bd%ﬁgﬁ%;ﬂ gap created by the conbination of the
substrate 66 and the solder balls 68. Referring to Figure 7, in_an

al ternat e embodi premiding hipaghagddayegttra aiepitiwit] adie peakageposist aPlif:ant  70a.
The die 62 may have a pair of contact pads 72 in one enbodi nent. The
contac?mpads 74 electrically contact nmetallic coatings 72 on the sides of
the discrete conpan il RIRKEQ AN Rupfi¢ témbtdrdnpobeitpl ugged
into the receptacleﬁogg??wggﬂgﬁe%H%ﬁcontact péﬂ§§74. v%ileI%he pr esent

i nvent when thasntbgreted dosuit idoed asitvieh respect to a limited nunber of 20
enbodi ments, those skilled in the art will appreciate nunerous

nodi fications and variations therefrom It is intended that the appended
clai ms cover al | TisdigBrhoRdi tiabatl iinsdingpebvwding aphcngedmtéghted virtuit n the true
spirit and ﬁggge of this present invention. W 031085725 What is clained
i s: 1. mgmartHidh ar shprckegappWd SEEY-US03/ 09017 provi di ng a packaged
integrated circuit with an in package power supply; and sel ectively
coupling the in package power supply to another conponent 5 when the

i ntegrated %i r cuThe msthb@lof 8laivh 2éncluding providing a packaged integrated circuit

flash memory with an in package power supply.

10 4. The method of claim 3 including selectively coupling the in package power

supply to another integrated circuit memory.

5. The method of claim 4 including selectively coupling the in package power
supply to another component on the same system board with said packaged integrated

circuit.

15 6. The method of claim 1 including packaging said package integrated circuit

and said another component in the same integrated circuit packaging,

7. The method of claim 6 including electrically coupling a pair of integrated

circuit dice within the same package.
8. The method of claim 7 including coupling said dice through a via.

20 9. The method of claim ! including supplying power to a component that has

a lower voltage supply requirement.




2. The.nethod of claim ncl udi ng providing a pack d integrated circuit
menory with an in packag€ power supply. 3. The netho® of claim 2 including
provi di nA03EERaged integrated circuit flash memory wi tPCEHSO3MIpECkage
power supply. 10 4. The method of cl@i m3 including selectively coupling
the in package power supply to another integrated circuit nmenory. 5. The
met hod of dilai mThemethadchelaise? awlydies Jroppimsithagoltage appligsielsaide power

suppl YoohQoaNQt her conmponent on the same system board with said packaged

i nt egr AL ed™Circuit. 15 6. The nethod of claiml includi ng packagi ng said
package integrated circuit and said another conponent in the sane
integrated circuit packaging. 7. The nmethod of claim®6 including

el ectrical Iy} couplyHgn&omarFNSf ntegrated circuit dice within the sane
package. 8. The ngt ' J: ad] Mp;s! [ [ ough a
via. 20 9. The ,?gﬁ?g%&gﬁ I'(S:tIQLl:}u %{I&e@éﬁ%ﬁ%% rllg(glsl%ggﬁéyé ng ;ig\ﬁ)gcr:ﬂlggﬁgwé%rrponent
that hagplyOuml | ower voltage supply requirenent. WO 03/ 085725 PCT/ US03/ 09017
-6- 10. The nethod of_ claim9 inc|luding dropping the voltage applied to
said conponent .2 segondndis peurled o saisk N SRAREC ROFSERIPEH first integrated
circuit including a die and an in package power 5 supply; and a second die
coupled to said in package power supply. 12. The system of claim 11 wherein
bot h of saild. di CEheaystemrofichedmdanvehgpeinbatieof said dice are in the same package.

13. The system of claim 11 wherein each of said dice is in a separate package.
i4. The system of claim 13 wherein said dice are coupled by a via.
10 15.  The system of claim 11 wherein only one of said dice is supplied with

power at any time.
16.  The system of claim 11 wherein one of said dice is a memory device.

17. The system of claim 16 wherein at least one of said dice is a flash memory

and the other die is a different form of memory.

15 18. The system of claim 11 wherein said first integrated circuit uses a lower
voltage than the second die, said first integrated circuit including a voltage dropping

circuit to supply a test voltage to said circuit die.

19.  Anintegrated circuit comprising:
a die; and
20 a component for an in package power supply secured to said die, said

component being wire-bonded to said die.

20. The circuit of claim 19 wherein said component 1s adhesively bonded to

said die.




.13. The system of cl a!nll wherein each of said IS in a separate
package. 14. The sys of claim 13 wherein sai ice are coupled by a
via. 10 Yo’ System of claim 11l wherein only one of sapdribeass
supplied with power at any tinme. 16, The system of claim 11l wherein one of
said dice is a nmenory device. 17. Thée system of claim 16 wherein at |east
one of said dice is a flash nenory and the other die is a different form

of menory. 15 18. The s_%qstem of claim 11 wherein said Igt'hrst i nt egrated
circuit usedl-a | Sheprowpfichym Puhereinsad coBRaneRtds ORGP ¢ BI%YP i nt egr at ed
circuif i } : ing circuit to supply a test voltage to
sai d c%orné{l%ﬁ%gg#g.ga@(sﬁ%Qﬁ%ﬁ]?%l%gg'r ated circuit conprising: a die; and a
conponent for an in package power supply secured to said die, said
conponent being wire-bonded . to said die. 20. The circuit of claim19

wher ei n sai #-conPdRehed FYMBHHBS vel y bonded to said die. WD 03/085725 7
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the group consi a capacitor and an inductor. 22. A netho

conpri gidng: packaging a die and a conponent for an in package power supply
together; 5 and wire bonding said c onent to said die. 23. The net hod of
clai m 22 incl udi W&ei’ﬂﬁ gy yomﬂml’gga)iaécfg‘econponent to

23.  The method of claim 22 including adhesively bonding said component to

the die.

24.  The method of claim 22 including stacking the component on said die.

10 25. A method comprising:
coupling an in circuit power supply component and a die in a package; and
mounting said die on a substrate having a central aperture and causing said

component to extend through said central aperture.
26.  The method of claim 25 including providing solder balls on said substrate.
15 27.  The method of claim 26 including encapsulating said die.

28.  An integrated circuit comprising:
a die; ‘
a component for an in package power supply secured to said die; and
a substrate having a central aperture, said component extending through

20  said central aperture.

29.  The integrated circuit of claim 28 wherein said substrate is coupled to

solder balls.




.the di.e. 24. The net hod claim 22 including stacki t he conponent on

said die. 10 25. A netho®® conprising: coupling an i ircuit power supply
conponenW@hHISa7di e i n a package; and nounting said di e poTAseusiT at e
having a central aperture and causi_ng_sai d conponent to extend through

said central aperture. 26. The nmethod of claim25 including providing

sol der bal 130.0n Bl thtepudied ciatuét.of tRiR7Z8 ibladimgtahmat=ef owbad dic2@disaid! udi ng
encapsul ating said die. 28, An integrated circuit co ising: a die; a
conporfERtPOPEHt haningp maalizge s g}%ﬁogﬁbepwf;é@é&f)%@c&%l% ®die; and a

substrate having a central aperture, said conponent extending through 20
said central aperture. 29. The integrated circuit of claim28 wherein said N
substrate is coupled to solder balls. W 03/085725 PCT/US03/09017 -8- 30.

The integrated circuit of claim28 including a contact on said die and said
conponent having a netallized surface to mate with said contact on said v
die. 11



