INTEGRATED CIRCUIT PACKAGE SYSTEM FOR ELECTROMAGNETIC
ISOLATION TECHNICAL FIELD The present invention relates generally
to integrated circuit packages, and more particularly to a system for providing
electromagnetic isolation between integrated circuits. BACKGROUND ART
Modern electronic devices, for example cellular phones, personal audio/video
players, hand held video games and global positioning systems, require a
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to be expensive both in space and labor content. Furthermore, their implementation must be
undertaken with great foresight to determine where to install the shields, and with great care
to actually protect the analog circuits. Moreover, the traditional faraday shield is not
particularly flexible.

Traditionally, an integrated circuit is supplied as part of a semiconductor package
having external leads for soldering, or otherwise connecting, to a printed circuit board. For
example, surface mount leadless packages have been widely used with integrated circuit
chips. In such packages, an integrated circuit chip is encapsulated in a ceramic or plastic
housing having electrical leads that are suitable for soldering to a circuit board. Bonding
conductors, which are also encapsulated in the housing, extend from the upper part of the
electrical leads, which are within the package, to electrical pads on the integrated circuit

chip.



Typically, the bond conductors are welded to the electrical leads and to the
electrical pads. Next the lead frame, the integrated circuit chip, and the
bonding conductors are then encapsulated. Finally the leads are cut and
formed as required to complete the semiconductor package Because of
the demand for high-density packaging, surface mount leadless packages
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FIG. 1 is a first cross-sectional view of an integrated circuit package system
for electromagnet isolation, in an embodiment of the present invention;

FIG. 2 is a second cross-sectional view of the integrated circuit package
system for electromagnet isolation, in an embodiment of the present
invention; FIG. 3 is a first cross-sectional view of a package mold for

implementing the presegidoyeRtint 6Eaut @ Seerene cross-sectional view
of the package mold, FIG. 5 is a top plan view of an integrated circuit
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crossesgatignativieivgef an integrated circuit package system for
electromagnet isolation, in a fourth alternative embodiment of the present
invention; and

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a first cross-sectional view of an integrated circuit package system for
electromagnet isolation, in an embodiment of the present invention;

FIG. 2 is a second cross-sectional view of the integrated circuit package system for
electromagnet isolation, in an embodiment of the present invention;

FIG. 3 is a first cross-sectional view of a package mold for implementing the
present invention;

FIG. 4 is a second cross-sectional view of the package mold;

FIG. 5 is a top plan view of an integrated circuit package, in an embodiment of the
present invention;

FIG. 6 is a cross-sectional view of a singulation apparatus for the present
invention;

FIG. 7 is a cross-sectional view of an integrated circuit package system for
electromagnet isolation, in a first alternative embodiment of the present invention;

FIG. 8 is a cross-sectional view of an integrated circuit package system for
electromagnet isolation, in a second alternative embodiment of the present invention;

FIG. 9 is a cross-sectional view of an integrated circuit package system for
electromagnet isolation, in a third alternative embodiment of the present invention;

FIG. 10 is a cross-sectional view of an integrated circuit package system for
electromagnet isolation, in a fourth alternative embodiment of the present invention; and

FIG. 11 is a flow chart of an integrated circuit package system for manufacturing
the integrated circuit package system for electromagnetic isolation, in an embodiment of the

present invention.



FIG. 11 is a flow chart of an integrated circuit package system for
manufacturing the integrated circuit package system for electromagnetic
isolation, in an embodiment of the present invention. BEST MODE FOR
CARRYING OUT THE INVENTION The following embodiments are
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The conductive shielding layer 118 may be applied by known methods, such
as plating, sputtering, spraying, painting, rolling, or laminating. The
conductive shielding layer 118 may be applied over all of the surfaces of the
insulating compound 114, including a lateral side 120, and any of the leads
104 that may remain exposed. It has been discovered that, by
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may be available for contacting the conductive shielding layer 118, of FIG. 1,
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packapesystdm 900 for electromagnet isolation, in a third alternative
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The electrical interconnects 112 may be coupled between the leadfingers
904, the inverted die attach pad 906, the integrated circuit 108, or a
combination thereof. The insulating compound 114 may be applied on
the leadfingers 904, the inverted die attach pad 906, the integrated circuit
108, and the electrical interconnects 112. The top portion of the inverted die
attach pad 906 may protrude through the insulating compound 114 to form
the selectively exposed area 404. The conductive shielding layer 118 may be



Referring now to FIG. 10, therein is shown a cross-sectional view of an
integrated circuit package system 1000 for electromagnet isolation, in a
fourth alternative embodiment of the present invention. The cross-sectional
view of the integrated circuit package system 1000 depicts a lead frame 1002
having leads 1004 and an inverted die attach pad 1006. The integrated circuit
108, fpay bgmewntsd &Ht!a%é”ﬁ%”&%&i@h@ét%@l@Q% 1,0Q6,by the aghasive ,
110. The integrated circuit 108 that may be larger than the inverted die attach
patl 150 EAR L IHEIIRBY With an active side facing the inverted die attach
pad 1006.Refersizemictl iffe fcormndets S hiagydsesedigphddiperiesmghlation
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circuit ackage si/?stem 100 in an embodiment of the present invention. The
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has been (]he)qselctﬁgIgbdiﬁﬁmﬂalﬁdﬂazﬂbmﬁothemeeemﬁthgv&miﬁnmawpﬂmﬂt&e
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Another aspect is the present invention utilizes only standard package
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present m&ephon is th (\ﬁakuahb ly supports and servtces the hlstorlcael trelad

eferrin now n a cross-sectional view oI an integrate

of reducing COStS, SIMpifying ys ems and Increasing performance.

circuit package system 800 for electromagnet isolation, in a second alternative embodiment

of the present invention. The cross-sectional view of the integrated circuit package system

800 depicts the lead frame 102 with the integrated circuit 108 mounted thereon. The

electrical interconnects 112 may couple the lead frame 102 to the integrated circuit 108. A

conductive bead 802, such as a metal ball, a metal bump, a stud bump, a metal column, or a
conductive resin, may be coupled to the leads 104 in selective locations.

The insulating compound 114 may be formed on the lead frame 102, the integrated

circuit 108, the electrical interconnects 112, and the conductive bead 802. A portion of the
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These and other valuable aspects of the present invention consequently
further the state of the technology to at least the next level. Thus, it has
been discovered that the integrated circuit package system of the present
invention furnishes important and heretofore unknown and unavailable
solutions, capabilities, and functional aspects for providing electromagnetic

isolghianfar RISHRIGFhEIFFUILRAEKRORS il NRIRS WG P eE &S AN Ging the

corsmgigu.raiions are strai tfo{:ward, co,st-?)ffecglve, un%(e)rp(f)li%ted high

ly.
verSSHiB ShE BHELVE Eah BE SOMHER And uhhviots |mtﬁ’léhr1e1eeﬁ%15'g3§/

adaptifyg avdingtdehnbitegieshand are thowfeBaitpmvite thfopediictienthyetiie:
ecapemicalby nrRNWiackming iRegiated ciguiidavices ulkyorapatiblewithe

copyentional IPRNg prosesses.and ieainolagies, The resuling

processes an _confllgrjlﬁyraﬁcl)ns are straightforwar ,cos_t-e#tce%;tive, .
uncomplicREEAT R PeFiGtilethacdtintRo R A SHvEs AR Ab HEW RIS AHERE
be dimplgrngnge dykynadiapion gldcnownp oo mpainents farireadyy sffeciehbdamscht of
GC%CM&QQJ 1%@%%'&9%@999&&@“%@W%%QM!@Q@@ tircuit t!ﬂ!l%etggtem 900
invention has been described in conjunction with a specific best made, it is to
be GRESALSEHTAEE AvarF e IHives bt ANdRS Shd varTaRS Wil pae
ap pargado-tisose Bkitledbinnthentsd in Highnofridvedzferiedoind Wedoriptemhesive
Accardinglyidtigdniendeshtoiembrace all sughalternativas, vadificationsrand
vasiations dnah (ol vt he,scone. ol s inguded cigims, AL majters
hithertofore set oPteh erem or Shown in the accompanying drawings are to be
interpreted 11§ B AGRERRRE HHd! Hbﬁ?WrH?tﬁﬁ’@l@éﬁgél}eW&P%ré%%ﬂgﬁ faverted

1. Aieaeitiophobosamafacisme otianintet)raie dciieuiipbokageasystem. The top

co EIIIP%‘H NG R NIGIPg Ae'eR TR 8o A DA ARINIE AL GHOYE RAGK ARG
Incllilg Itr(]) gpn? tlheeas(?ﬂg:?i(/ré% exposed area 404. The conductive shielding layer 118 may be
applied on the insulating compound 114 and the selectively exposed areas 404. The inverted
die attach pad 906 may be connected to the voltage through the tie bar 202 of FIG. 2, the
electrical interconnects 112, the leadfingers 904, or a combination thereof.

Referring now to FIG. 10, therein is shown a cross-sectional view of an integrated
circuit package system 1000 for electromagnet isolation, in a fourth alternative embodiment
of the present invention. The cross-sectional view of the integrated circuit package system
1000 depicts a lead frame 1002 having leads 1004 and an inverted die attach pad 1006. The
integrated circuit 108 may be mounted on the inverted die attach pad 1006 by the adhesive
110. The integrated circuit 108 that may be larger than the inverted die attach pad 1006 can
be mounted with an active side facing the inverted die attach pad 1006. The electrical
interconnects 112 may be coupled between the leads 1004, the inverted die attach pad 1006,
the integrated circuit 108, or a combination thereof.

The insulating compound 114 may be applied on the leads 1004, the inverted die
attach pad 1006, the integrated circuit 108, and the electrical interconnects 112. The top
portion of the inverted die attach pad 1006 may protrude through the insulating compound
114 to form the selectively exposed area 404. The conductive shielding layer 118 may be

applied on the insulating compound 114 and the selectively exposed areas 404. The inverted



providing a selectively exposed area on the lead frame; and coating a
conductive shielding layer on the integrated circuit package for coupling the
selectively exposed area by applying a two-component epoxy, acrylic, or
urethane having a suspension of silver, copper, nickel, a metal alloy, or a
combination thereof 2. The method as claimed in claim 1 wherein

forping.the Rtegiated circkihRACKRARINGHCes RIaviding & Joasfipgrs in the
lead frame; and forming a 'Pes(!llsl% n step on the e%dfinger for nsulating the
sh

i
electrical intercopnects 1 L a B$ Or a combination Ol. f
leadfingér from the"onductivé shie éling ayer. “I1e method as claimed

in claim 1 Wheyérsprovidistydhyedlecadefedrivatithel ueles b dhsintipeh died altae npad
ongheilead Jsame famhpravigingidhatselectiueii-XROSSE@MAIBM0. Thedohi&tive
methqd. as claimed in claim 1 in which forming the integrated circuit package
includes moldi ng%a%‘ar‘/nié,G?apﬁﬁ&déoarﬁ%éaﬁh8086“%15%3‘23?{?3%% aving an-
invétdifRie attach pad. 5. The method as claimed in claim 1 wherein
providing thefesgbgctively EXposechareaiintiudes poovitingf edlectiveli/ circuit

expagaet I6adn? SIRPRE tlgath- A SRNALGHYE-REA QR }SE%E&%%Q@Q@E@PE Rad,

a tie bar. selec%fivel exposed, or a combination thereof. 6. A method of
manUTACRE & ﬁ‘ii&%ﬁ%ﬂ“&?&ﬁf PR OGRS R SPRSAge 3 BURi A a
|eddoﬁig_hi@2hg\ym§3gailpéa@§mg:éﬁircuit package including the lead frame in a block 1104;

providing a selectively exposed area on the lead frame in a block 1106; and coating a
conductive shielding layer on the integrated circuit package for coupling the selectively
exposed area in a block 1108.

It has been discovered that the present invention thus has numerous aspects.

A principle aspect that has been unexpectedly discovered is that the present
invention may provide a thermal sinking mechanism while providing electromagnetic
isolation.

Another aspect is the present invention utilizes only standard package assembly
processes, yet is extremely reliable. There is minimal thickness added to the finished
package and no additional horizontal space required to implement the present invention.

Yet another important aspect of the present invention is that it valuably supports
and services the historical trend of reducing costs, simplifying systems, and increasing
performance.

These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

Thus, it has been discovered that the integrated circuit package system of the
present invention furnishes important and heretofore unknown and unavailable solutions,
capabilities, and functional aspects for providing electromagnetic isolation for integrated
circuit packages. The resulting processes and configurations are straightforward, cost-
effective, uncomplicated, highly versatile and effective, can be surprisingly and unobviously
implemented by adapting known technologies, and are thus readily suited for efficiently and
economically manufacturing integrated circuit devices fully compatible with conventional
manufacturing processes and technologies. The resulting processes and configurations are

straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and
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forming an integrated circuit package including the lead frame by molding an
insulating compound; providing a selectively exposed area on the leadfinger

by blocking a selectively exposed lead from the insulating compound; coating
a conductive shielding layer on the integrated circuit package for coupling the
selectively exposed area including electrically coupling the selectively

expRseddend b BPRIIBEA Y B;CRMRRDENREROH ACHK Ior RLUFEIRRAG: and

having a suspension of S|Iv<-i‘r colpper nickel, a metal alloy, or a combination
€CO mlca anura I”lIl ath ng utilizat 01’1
thereor, and singufati ntegrafed Cirdiit’package system from the lead

frame.  WhilgHe m@tﬁ@@l h&s hsfea #ﬁé@flh%iawmwwhf@mmg tiset mode, it
integeaie dnaticlib Packags inclieess casplingian, im@gﬁaaadng;immiset@pm&m to
qugflngs%ﬂ %nlg t% ar nlgl rﬂtl szllaa&%n S&l% ers]ctrlil%lea Izlcr(l) rd ” 1s 1n 'Hgdtl%

|nger rom the conductive shlefé g Tayer inclu solating a signal lead
froff b cBhtigR dliereietdimgdidgaions. anévafﬁé%féﬂ%b lhgl&&naéacw‘c?ém?a
whigtite p roaiiding lihealeadtitamefoncked éstholimniingoa dievatiachepacbonaiiying
leag. frame.foriovidipg e ssifctvalv.exrases aiga ibelding extending a
tie bar from the die attach pad. 9. The method as claimed in claim 6 in
which forming the integrated circuit package includes molding the insulating
compound on the lead frame having an inverted die attach pad including
bonding an electrical interconnect between the inverted die attach pad, a
leadfinger, an integrated circuit, or a combination thereof. 10An integrated
circuit package system comprising:

10



a leadfinger singulated from a lead frame; an integrated circuit package
includes the leadfinger; a selectively exposed area on the leadfinger; and a
conductive shielding layer, on the integrated circuit package, coupled to the
selectively exposed area includes a two-component epoxy, acrylic, or
urethane with a suspension of silver, copper, nickel, a metal alloy, or a
compinatienthereof. 11The system as claimed in claim 10 wherein the
integrated circuit package includes an insulation step formed on the
leadfingetr.for ingulatinigpthefleadfirfgenfeont the worductivecshigldingdaysem
12&[;53 ﬁgﬁ%em as claimed in claim 10 further comprising a die attach pad in
the mtegra ed circuit package for providing the selectively exposed area.
13The sywml%aéﬁiﬁﬁ‘@a“?n claim 10 in which the integrated circuit package
includes &mnminsulaiinggeomhpoungokegnimiveite theleadttach; pad and the

|eadﬁnge5roviding a selectively exposed area on the lead frame; and
coating a conductive shielding layer on the integrated circuit package for coupling
the selectively exposed area by applying a two-component epoxy,
acrylic, or urethane having a suspension of silver, copper, nickel, a

metal alloy, or a combination thereof.

2. The method as claimed in claim 1 wherein forming the integrated circuit
package includes:

providing a leadfinger in the lead frame; and

forming an insulation step on the leadfinger for insulating the leadfinger from the

conductive shielding layer.

3. The method as claimed in claim 1 wherein providing the lead frame
includes forming a die attach pad on the lead frame for providing the selectively exposed

arca.

4. The method as claimed in claim 1 in which forming the integrated circuit
package includes molding an insulating compound on the lead frame having an inverted die

attach pad.

5. The method as claimed in claim 1 wherein providing the selectively
exposed area includes providing a selectively exposed lead, a stepped lead, a conductive

bead, an inverted die attach pad, a tie bar selectively exposed, or a combination thereof.

6. A method of manufacture of an integrated circuit package system
comprising:
providing a lead frame having a leadfinger;
forming an integrated circuit package including the lead frame by molding an
insulating compound;
providing a selectively exposed area on the leadfinger by blocking a selectively

exposed lead from the insulating compound;
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14The system as claimed in claim 10 wherein the selectively exposed area
includes a selectively exposed lead, a stepped lead, a conductive bead, an
inverted die attach pad, a tie bar selectively exposed, or a combination
thereof. 15The system as claimed in claim 10 further comprising: a
selectively exposed lead formed on the integrated circuit package by an

insulating. sempoURdRIREkadians WhSseIR: thesalactivaly f5Reses (8Afing
coupled to the cgnd ctive shleldn;ig Iaay.er.1 1d6Th sly,st M as ?Ialmed In claim
15 wherein the IReGratEa ErEM ARl RGeS s iagraR g eesst
coupled to the leadfirgers andratyingulttionateprforepekprating il adfingermo
insulate the leagfinger framthe cengustive hisidingilaver fonisolaling 2 a

signal lead from the conductive shielding layer.
combination thereof; and

singulating an integrated circuit package system from the lead frame.

7. The method as claimed in claim 6 wherein forming the integrated circuit
package includes:
coupling an integrated circuit to the leadfinger; and
forming an insulation step on the leadfinger for insulating the leadfinger from the
conductive shielding layer including isolating a signal lead from the

conductive shielding layer.

8. The method as claimed in claim 6 wherein providing the lead frame
includes forming a die attach pad on the lead frame for providing the selectively exposed

area including extending a tie bar from the die attach pad.

9. The method as claimed in claim 6 in which forming the integrated circuit
package includes molding the insulating compound on the lead frame having an inverted die
attach pad including bonding an electrical interconnect between the inverted die attach pad,

a leadfinger, an integrated circuit, or a combination thereof.

10 An integrated circuit package system comprising:

a leadfinger singulated from a lead frame;

an integrated circuit package includes the leadfinger;

a selectively exposed area on the leadfinger; and

a conductive shielding layer, on the integrated circuit package, coupled to the
selectively exposed area includes a two-component epoxy, acrylic, or
urethane with a suspension of silver, copper, nickel, a metal alloy, or
a combination thereof.

11 The system as claimed in claim 10 wherein the integrated circuit
package includes an insulation step formed on the leadfinger for

insulating the leadfinger from the conductive shielding layer.

12 The system as claimed in claim 10 further comprising a die attach pad in the

integrated circuit package for providing the selectively exposed area.
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17The system as claimed in claim 15 wherein the integrated circuit package
includes: a die attach pad for providing the selectively exposed area including
extending a tie bar from the die attach pad. 18The system as claimed in claim
15 in which the integrated circuit package includes an inverted die attach pad
including an electrical interconnect bonded between the inverted die attach

pad, a lqufingqrh@%@;ﬁgg Qi%%&if%hig{ B @tpmgﬂ?#li@ﬂltgég@@&rcuit package

includes an insulating compound on an inverted die attach pad and the leadfinger.

14 The system as claimed in claim 10 wherein the selectively exposed area
includes a selectively exposed lead, a stepped lead, a conductive bead, an inverted die attach

pad, a tie bar selectively exposed, or a combination thereof.

15 The system as claimed in claim 10 further comprising:
a selectively exposed lead formed on the integrated circuit package by an insulating
compound blocked; and
wherein:

the selectively exposed lead coupled to the conductive shielding layer.

16 The system as claimed in claim 15 wherein the integrated circuit package
includes:
an integrated circuit coupled to the leadfinger; and
an insulation step formed on the leadfinger to insulate the leadfinger from the
conductive shielding layer for isolating a signal lead from the conductive

shielding layer.

17 The system as claimed in claim 15 wherein the integrated circuit package
includes: a die attach pad for providing the selectively exposed area including extending a

tie bar from the die attach pad.

18 The system as claimed in claim 15 in which the integrated circuit package
includes an inverted die attach pad including an electrical interconnect bonded between the

inverted die attach pad, a leadfinger, an integrated circuit, or a combination thereof.
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