SEMICONDUCTOR PACKAGE WITH PASSIVE DEVICE INTEGRATION
BACKGROUND TECHNICAL FIELD The present invention relates generally
to the fabrication of semiconductor integrated circuit packages, and more
specifically to packages with leadframes for passive devices.
BACKGROUND ART Digital products, such as cell phones and wrist watches
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products are integrated circuit die which continue to be made smaller and
more reliable while increasing performance and speed. An integrated circuit

is typically packaged in a tiny nggzggﬁgt lye usually on the order of a few
millimeters per side. The integrated Circui tl{)%sackage generally has cylindrical

T%ngolgfﬁi%through a passivation layer of the integrated circuit die to
square or rectangular contacts near its edges for directly bonding the
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ball bonded to the foil-type leadframe. A body of a hardened, insulative
encapsulant material then covers the integrated circuit the and the leadframe.

BA GRxig=0afNpoARMS related to the integrated circuit package and the

Ieadf@m§ becomes woyse as the size of Qoth. egrease. Negabtive electricql
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components have been placed on the leadframe between the leads to
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frunctlons, passive vice% ﬁave a]ilso ecome smalier andc flg ter. As a(r‘lesult,
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with many different tyFes of defects. Keeping in mind that a passive device
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bridgipg, the salder. used to attach the passive devices may brid r
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bekovice s wezse omfly fsuctizehef both decrease.  Negative electrical effects such as

electromagnetic interference, or undesirable coupling between leads in the leadframe, result
in slowdown of electrical signals, cross-talk, or other problems.

To overcome these problems, passive components have been placed on the leadframe
between the leads to eliminate negative electrical effects. These passive devices include
capacitors, resistors, and inductors.

With the pressing demand on integrated circuit die to have higher density, higher
integrity, compact size, and multiple functions, passive devices have also become smaller and
lighter. As a result, they can be integrated into an integrated circuit package using surface
mount technology (SMT). However, this has created its own set of problems with many
different types of defects.

Keeping in mind that a passive device may be the size of a grain of sand, problems

such as misalignment, bridging, drawbridging/tombstoning, or missing passive devices may
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solder connections so as to provide high resistance, or may actually not
contact the solder connections required so as to produce an open circuit.
Drawbridging/tombstoning occurs when the surface tension of solder lifts the
passive device off the leadframe and results in an open circuit. A missing
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solutions, and, thus, solutions to these problems have long eluded those
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drawbridging/tombstoning, and/or missing passive devices. Certain .
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those skilled in the art from a reading of the following detailed description

when taken with reference to the accompanying drawings. BRIEF

DESCRIPTION OF THEIDWAWKNGS FHE INISENTIEYNOf a passive device

with a body and conductor metal ends; FIG. 2A is a plan view of an
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. 3AIs a cross-sectional view of an integrated circuit package similar to
aget 2p@ Aopaspi itdeniseVe alffsdditndst BPave frdsebfithbertieordestisp hongding
ag¥@ss-sectional view of an integrated circuit package similar to FIG. 3B of a

furthelr alternative.embodiment of t@e present invention; 2 FIG. 3Cis a .
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the present invention; FIG. 4B Is a cross-sectional view of the structure o
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from a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view of a passive device with a body and conductor metal ends;

FIG. 2A is a plan view of an integrated circuit package in accordance with the present
invention;

FIG. 2B is a cross-sectional view of the structure of FIG. 2A taken along line 2B--2B;

FIG. 3A is a cross-sectional view of an integrated circuit package similar to FIG. 2B
of an alternative embodiment of the present invention;

FIG. 3B is a cross-sectional view of an integrated circuit package similar to FIG. 3B

of a further alternative embodiment of the present invention;



FIG. 5A is a plan view of an integrated circuit package according to a still
further embodiment of the present invention; FIG. 5B is a cross-sectional
view of the structure of FIG. 5A taken along line 5B--5B; FIG. 6A is a plan
view of an integrated circuit package according to another embodiment of
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manufacturing a wire-bonded integrated circuit package in accordance with
the pféSertintetRIA? FiEsY 715 A2 tHUCSIALUT B e k% dReICraFABRARG! & urther
esiteriihepositiba prgstheipassive; devices, and reflow soldering; FIG. 7C is the
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structure o I‘—lié. e aﬁer positioning a wire-bonded integratec circtit lie; ’
FIG. FESisSihasstritureof FfGn imegfsebonelingrovkegeistedknggo a still further

eMSRRNdeeHhtseates wifgeit.die and lead fingers; FIG. 7F is the structure of
FIG. 7E after deposition of an enc%&fhulant; FIG. 7G is the structure of FIG.
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FIG. P& alber singubationidw Gof 7dnisittegratedctiireaniof fakéhagd- docaniialietoatfother
ee?)‘u odi nerI;tt QO}’é’iQﬁkEﬁ? fqlr(r)nation of solder balls; FIG. 7J is the structure of

I atter atfac ing soider balls and reflowing to form a ball grid array;

FIG. FiGidthe sterestusecopmIG IR effthe simgtviestidF 16 fornfadanntivichizd 6B--6B;
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is an intermediate ste&ln manufacturing a ball-bonded integrated circuit
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d%‘?%e% B oné)é%sf)n egpéfed circuit; FIG. 8D is the structure of FIG. 8C after
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FIG. 7E is the structure of FIG. 7D after bonding wires between a wire-bonded
integrated circuit die and lead fingers;

FIG. 7F is the structure of FIG. 7E after deposition of an encapsulant;

FIG. 7G is the structure of FIG. 7F after de-tape or removal of the adhesive tape;

FIG. 7H is the structure of FIG. 7G after singulation;

FIG. 71 is the structure of FIG. 7F in an alternate embodiment showing the formation
of solder balls;

FIG. 7] is the structure of FIG. 71 after attaching solder balls and reflowing to form a
ball grid array;

FIG. 7K is the structure of FIG. 7] after singulation to form an individual integrated
circuit package for a wire-bonded ball grid array package;

FIG. 8A is an intermediate step in manufacturing a ball-bonded integrated circuit
package in accordance with another alternative embodiment of the present invention;

FIG. 8B is the structure of FIG. 8A after removal of a stencil and leaving solder paste;



in the apertures; FIG. 8G is the structure of FIG. 8F inverted and singulated

to form a ball-bonded BGA package; FIG. 8H is the structure of FIG. 8E in

an alternate method of manufacture in accordance with the present

invention; FIG. 81 is the structure of FIG. 8H after singulation to form the
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alternate embodiment showing formation of solder balls; FIG. 9G is the
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palliornded [pfeaiated agiigit package for a solder attach; FIG. 10Ais a
method for manufacturing a ball-bonded integrated circuit package in
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FIG. 9D is the structure of FIG. 9C after encapsulation in an encapsulant;

FIG. 9E is the structure of FIG. 9D after de-tape or removal of the adhesive tape;

FIG. 9F is the structure of FIG. 9E in an alternate embodiment showing formation of
solder balls;

FIG. 9G is the structure of FIG. 9F inverted for ball attach and reflow of the solder
balls in the apertures;

FIG. 9H is the structure of FIG. 9F inverted and singulated to form a ball-bonded ball
grid array package;

FIG. 91 is the structure of FIG. 9F in an alternate method of manufacture in
accordance with the present invention;

FIG. 9] is the structure of FIG. 91 after singulation to form the ball-bonded integrated
circuit package for a solder attach;

FIG. 10A is a method for manufacturing a ball-bonded integrated circuit package in
accordance with another alternative embodiment of the present invention;

FIG. 10B is the structure of FIG. 10A after the removal of the stencil leaving the

solder paste;



FIG. WE is the structure of FIG. 10D in an alternate embodiment showing the
formation of solder balls; FIG. |IOG is the structure of FIG. WOF in an
alternate method of manufacture in accordance with the present invention;
FIG. 10H the structure of FIG. IOG after attachment of passive devices and
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into external leads; FIG. 11A is a close-up view of a leadframe with a groove
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device of FIG. 11B after solder reflow; and FIG. 14 is a flow chart of a
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FIG. 12B is another embodiment of the cross-section of FIG. 11B taken along line
12B--12B;

FIG. 12C is a further embodiment of the cross-section of FIG. 11B taken along line
12C--12C; and

FIG. 13 is a close-up plan view of the passive device of FIG. 11B after solder reflow;
and

FIG. 14 is a flow chart of a method for forming an integrated circuit package in

accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to FIG. 1, therein is shown a passive device 100 having a body 102 and
conductor metal ends 104 and 106.
In the following description, numerous specific details are given to provide a thorough

understanding of the invention. However, it will apparent that the invention may be practiced



horizontal plane. Likewise, the drawings showing embodiments of the
invention are semi-diagrammatic and not to scale and, particularly, some of
the dimensions are for the clarity of presentation and are shown greatly
exaggerated in the FIGs. In addition, where multiple embodiments are
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ordinarily be described with like reference numerals. For example, where
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delevicas winventiefoainsbaainelal fonnipy mathadpsuail asiampitgs may be
dﬁ‘?épeiﬁg’ drilling, etching, etc. can also be readily employed to form the
required groove structures in the leadframes. For wire-bonded type leadless
packdgexilpbssiradeifoes haytoedaidiegt dradiaiwadish supryandirgcthp carrier
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leads, passive devices can be set into grooves below the ball bonds.
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stepped paddle profile, or relief, helps improve moldability below the ball
bond&§W rp%flgeva?dswe devices can be attached into the grooves securely by a

conductive bonding agent, the present invention overcomes or mitigates the disadvantages
with surface mounting on the leads or the substrate. The groove structure in the leadframe
also serves as a means to reduce the package thickness when incorporating passive devices.

Conventional sheet metal forming methods such as stamping, coining, drilling,
etching, etc. can also be readily employed to form the required groove structures in the
leadframes.

For wire-bonded type leadless packages, passive devices may be laid out on the leads
surrounding the paddle without interfering with the wire-bonding process.

For ball-bonded leads, passive devices can be set into grooves below the ball bonds.

No underfill material is required for molded ball-bonded leads on lead packages. The passive
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formation. The number of passive devices on a printed circuit board can also
be reduced when the passive devices can be built into the integrated circuit
package. Consequently, the printed circuit board size can be reduced or
more room will be provided for external traces routing on the board.
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mounted on top of the external leads. To prevent solder bridging, solder
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devicqé&%'ﬂ@%ﬁﬁme&@&emplqﬁg HARES GARiPEJLllawedEaRCHIER Y when

Referring now to FIG. 2A, therein_ is shown a plan view of an integrated circuit
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integrated circuit die 203 is attached. The integrated circuit die 203 has a
lgffinber of contact pads 204 to which a number of wires 205 are attached at

one end mackropslactaditipitne keadtifipgessr2Qivairtheantberpenddeheldagdde the
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concurrently.

Referring now to FIG. 2A, therein is shown a plan view of an integrated circuit
package 200 in accordance with the present invention. The integrated circuit package 200 has
a number of lead fingers 201 around the periphery thereof. The lead fingers 201 have
generally straight tips but may have tips of different configurations, which are used in
accordance with the present invention.

The integrated circuit package 200 further includes a leadframe paddle 202, which can
be of various configurations, upon which an integrated circuit die 203 is attached. The
integrated circuit die 203 has a number of contact pads 204 to which a number of wires 205
are attached at one end and connected to the lead fingers 201 at the other end. The lead
fingers 201, the leadframe paddle 202, the integrated circuit die 203, and the wires 205 are
embedded in an encapsulant 206. The lead fingers 201, the leadframe paddle 202, and the

wires 205 are generally made of conductive materials and the encapsulant 206 is of an

insulating material.



and 217 in the sides, respectively. The terms "small", "medium", and "large"
for size are relative to each device configuration or size of device. Generally,
a small device and a large device have widths or lengths between the
conductor metal ends which are respectively smaller or larger than the
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filled With AnueleELiGRHYCARILEIY Ba LONIHIG AYRATISHEN RS BAREL AR ger

the medium passive device 212 is fitted into the lead finger groove 217. The
2iduitine passreierd e w19 iddle ey el Rt e ERIRS "esiaeodr B

ldRefertdng sowmcteadépBhivtheseise s BhowReaigrasstsectinmaiadlanta il Rser

of a er embodjment of th ent invention. The leadframe paddle 202
SEacke S R P el e el de
integratechbirevitdimBiBuandntzdBdasimgmall passive device 242 extending between a

lead finger 244, having a side extension with a lead finger groove 245 on one side, and a lead
finger 246.

A large device configuration 250 has a large passive device 252 between two lead
fingers 254 and 256, both of which have flared tips oppositely offset so as to accommodate
the large passive device 252. The oppositely offset tips accommodate the widely separated
lead finger grooves 255 and 257.

Referring now to FIG. 2B, therein is shown the structure of FIG. 2A taken along line
2B--2B. The lead finger 216 is shown with the lead finger groove 217 being a blind groove
with a bottom 260. The lead finger groove 217 is filled with an electrically conductive
bonding agent, such as solder 262, and the medium passive device 212 is fitted into the lead
finger groove 217. The medium passive device 212 is attached thereto by the reflow of

solder 262.



solder 302. The blind groove 300 helps to prevent epoxy-bleed, reduce the
effective height of the integrated circuit die 203 from the bottom of the
integrated circuit package 200, shorten the length of the wires 205, and
improve the adhesion between the leadframe paddle 202 and the
encaPsitamn2 06w ThdHepdtothibtisiplindraove carrbectivn simlerals thiki.oB of

kB PRHRBURARR Y RRingefernadhydhe BRME.BrRGRSSad16980 10 JRMEASYith a
blind grooves, such as the lead finger groove 217. Also shown in FIG. 3Ais

bhng &R oNFol M dAE T 1A 2B HRTRPATAPS 'aeriAGdE el g d ffikits bonding
s@naamlamem&m_g@s\ta Nkep th_ prneditpopadsice, device i 2fiftsitle thegght
og 6‘36‘%%'%1%3 Q:?ré’lvﬁ‘?;dge%&?'}é%rg )

&%&%%P&%e outside.af the sneansulans,
IS enables additional passive device attacl meht and pacll<a5e
skaeekitg shadioifidrrarinee ghateuddirauitvdiehovitiins thie beaweepickagirame paddle

26RefRRG ARG (3B, T RIRISB AV RS G IUr i B A ARG 3N the

another embodiment of the present invention. The leadframe paddle 202 is
bpieded Witheine iimgd Probie4BR RIESHIMEHSHE it gt dbe P Kt STearsso o fsas
tHel keadirkdreneingadhesive 310 is deposited and a second integrated circuit

die 312 is stacked r the integrated circuit die.. 203.. Wires.314 from the

Socon e Sl i 413 e rn e A SR ST g e
opiglec Réfarivits W an RS .s8Gs tieremmde! showndusraxsssectioried vikvnside the

e&ﬂﬂéﬁfaﬁ bife Wi 9!}%5’5%'8_‘9&%[}9@@@%{12@ HeRresemdYRIIQMdteRB. This
fingers 320 are provided with blind grooves 322 and 324 as well as
€

réfdisns RATINSHIDTST SERBSIIT B RpSE Rt ke AhgeiLiant, pesrated
cieadfiamapadidies 202 paciddhe encapsulant 206. The blind grooves 322 can

be th me blind grogve d for.the lead finger grooves 21 ElIG. 3B.
o DS R el OO i B omer
ephettaenuotin prssortianeatinith The maskemdmaddtiorWithpaevidedgritethe blind

RIEREBHRE ADAARY ReNdR SRYRRNACHEIINRSIINR INFSRAIRRLCIIREve 310 is

package 400 has a number of lead fingers 401 around the perimeter thereof
deBpiiEah dntegratdbicsraish ieewb it Shtalsnitrksr BUI BomyYegsedrpiscuit die
20imereo Bleaddingresddhdsiepraseniatiie o differentdyipesdaf deadridingershe
lew(liw'ixl:lp Qg%yflfe used in accordance with the present invention. 9 The lead

ﬁnger% 2 , the integrated circuit die 403, and the ball bonds 405 are

embdtideding anve rcEEs NS Thehipadafigersed0dnahd aiesibalhbonidss. 3B

of IRofl& Qﬁ’l‘%ﬁﬁl%nm(iﬁe%rg%g WY SRR BRI 0 e ERCIRSHIRALHIE tind

of an insulating material. A medium device configuration 410 is shown with a
g%‘é‘fﬁjl‘#%}ﬁﬁ‘éi&@‘ﬁéﬁ@@%i? undercuts 326 which improve adhesion between the lead

fingers 320, the leadframe paddle 202, and the encapsulant 206. The blind grooves 322 can
be the same blind grooves used for the lead finger grooves 217 of FIG. 3B.

Referring now to FIG. 4A, therein is shown a plan view of an integrated circuit
package 400 in accordance with the present invention with an integrated circuit die and ball
bonds shown by dotted lines. The integrated circuit package 400 has a number of lead
fingers 401 around the perimeter thereof to which an integrated circuit die 403 is attached by
ball bonds 405. The number of lead fingers 401 is representative of different types of lead

fingers, which may be used in accordance with the present invention.



extending between lead fingers 414 and 416 having straight tips and lead
finger grooves 415 and 417, respectively. A small device configuration 420
has a small passive device 422 extending between a lead finger 424, having
a tip extension on one side, and a lead finger 426 with a straight tip. A corner

configlicatisd 43@drictitieshs passinecdeviceude Hotnvaed die dxibrivads Ity are
IR dOGT A4 AP BREIENGE 1100 Gii6aH HDPRAGR BAYIRh& WiseReddRrally

as required to accommodate the passive device 432. Where the lead fingers

nedRaf AN A ivaratierialiets! LA SRTEPS IR SRR Rl oy Ring MaGErh34 and
the extanel#dmlakgiteachiifigendad extandhpenpendiculasding jmaiathieridehel 2
extended, long lead finger 434 h ide grogve 435 on, one side and the

-l nd B IGE BonI B RETR G ST R

agtbdide reoRiiguetition 440 has a large passive device 442 between two lead

fingers ddiandi 44 heth-ehwhighhaye thaipting onpasitaly ffastisg 8stRen a

accommodate the large passive device 442 between lead finger grooves 445
leaf §iaeer Rbreting hEWTHBRSNAB etidin FEASHA tReS oLt 8rErShaRP-

alongAline¥B codBaukointsgraiaddeir auyh packagecd A0 hes whenlaad fiageid g

with. a blind groove 450 containing the. medi assive device 412 and .
e S B R B R B RS i e
agedarmedats skeapfiip hilsyirctiéZenBdssu ntlgablimresfiipnarhily hes reowiialcpne to

a9 tﬁ@_@i?eﬂﬂ%ﬁ?ﬁ)ﬁ ﬁ@&‘dpfﬂ'?%gpﬂﬁlh%ﬁhy&t&}%gﬁ%ﬁ% @é%f?luﬂ £kag&xtend
400 also includes a solder mask 454 having openings _therein for further ball

PHBRHENES theiaenairerdibi sutrdathdongdepaiireeirtiit acalls 49 Vvis+3s on
ondteterefanmaciteased, hadkgeidi aiigst BGKYs MefesEngpnoit togrdGe5187 therein

is shown a plan.view of an integrated circuit package, 500 a ding to a still
P g et it ipi ey SR T S
fibadrbhtiendHewrbby dbubetines: Thi lineopnsitbireliie packagecs00hedat the

1RGSR dead W&@Q&%Q&ﬂﬁ&%&%ﬂ@@% dheraef to which an
integrated circuit die 503 is attached by ball bonds 505. The lead fingers 501

are réstEEEHEAGE B iR b eR ISoIRYY fif gEHS i RINFIGay Detl8gding 4B~
4BcCOrdaineg it e praseridavditingn hbddaeaditingerscoWih a leasdraroeve 450

ddle 502, an,integrated circuit die 503, and t ball 5Q5
o e e R, SR 419 A e 05 R BB A soppgrt the
inpegialied 302 vdndeth3baltborideB03are yémerdlily. male ofcepnduutit@d. The flip

Rptatal ARd NG LoREaR SRR RIBISELaMIasHAling material. In FIG. 5A,

grooves are formed in the lead fingers 501 and/or the leadframe paddle
The integrated circuit package 400 also includes a solder mask 454 having openings

therein for further ball bonds 456 to extend therethrough. The integrated circuit package 400
is often referred to as a ball grid array (BGA).

Referring now to FIG. 5A, therein is shown a plan view of an integrated circuit
package 500 according to a still further embodiment of the present invention with an
integrated circuit die and ball bonds shown by dotted lines. The integrated circuit package
500 has a number of lead fingers 501 around the perimeter thereof to which an integrated
circuit die 503 is attached by ball bonds 505. The lead fingers 501 are representative of
different types of lead fingers, which may be used in accordance with the present invention.

The lead fingers 501, a leadframe paddle 502, an integrated circuit die 503, and the
ball bonds 505 are embedded in an encapsulant 506. The lead fingers 501, the leadframe
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502. A medium device configuration 510 is shown with a medium passive
device 512 extending between a lead finger 514, having an increased tip
width, and the leadframe paddle 502 having a lead finger groove 513 and a
paddle groove 515, respectively. A large device configuration 520 has a large

PiriiEeive2d evidehs 2 dronde rd 85| el gimgeal b 2apdravingeaduigitie agder s witdnthe

egdhenlenditantePaddifindthaving a notch 526 to accommodate the large
passive device 522. The lead finger 524 has a lead finger groove 525 and

the |e[&dﬂ§’n@p§6‘6née§6? HaEshiythe E?S&Ubg%rﬁ% Brsithe Lragfmsrepddle
5626. A large device configuration 530 has a large passive device 532

between oppositely enlarged lead fingers,534 and 536 having increased ti

i e R S e AR RERe s 12
exppdsidectamsad dadelind érb ik andnsBeshdvie k. finddregradirenspsidle

SENHRRG 4 ?e%@%%é@'é’ro@@ SN NWalRIE | FortS K16ERIGRPWN the
structure of FIG. 5A along line 5B-- 5B. The integrated circuit package 500

has the'#EgAkige CErERVR PPN IpEd AR Y6 svics PseiabtRfing iblgeer
5tehiaankfing éicodAedndptva dandficame padttens Oz ddsFtiiehhdman@oider6

mask 540. This permits the medi ssive, devic to he thicker for the
o O R R Bk ot i a Y AN
apdchsdlesdiiemsadddd dkhs 0 paddlerthervsall bueas 846 ofvhichotskté Al

downwgrd thessfomn Fhedag e cirauitoaskages 0 urheLis @RIE Jhositely

make use of the leadframe Eradd.le 502 as a ground plane and/or a
cHazed draddimrrplane 2rkraftithy MePfaories. EnVinbretnd kB Rpram e
thef larpinpagratedk cice B 2pathageoeieacenkding teadrfathas embadimasthaidhead

present invention an integrated circuit die and ball bonds shown by
AL T e B S

ein egféef‘%}()fcwcu?’t' package 600 has a number of lead fingers
601 dtefendntheopetinidersietentitointlichmhintegrared tirtGitdieal60slige 5B--

sﬁttéﬁﬁ%ﬁt@m@c\' &&ﬂf{?%gg— %'ﬁ?ﬁﬁ@ﬁ%&%ﬁ@é,‘r f@o’@%@??‘%mqgé/ﬁa‘aﬁle groove

different types of lea g%ge_rs, which may be used in accordance with the
S hresdtdingehirigh thie i freed tirend Baclkeagiastsorrsiditer tAciaipsstiyely. to a

séerdirarres padiieseRznwhieheaiuie ok warikur o nfigLbatitiose LpPMm&daIGh plan

vteh\g inﬁ? 5%%% circuit die 603 is also attached. The lead fingers 601, the
eadframe pad]dle 602, the integrated circuit die 603, and the ball bonds 11
605 drbeanttgrddddigunpenicmesiiiapi ©06¢Ties lbaddldgers@0i4Ger further ball

biREANG IRANEIE-ROd0vAR i BRI BiNds 605 are generally made of

conductive materials, and the encapsulant 606 is
The integrated circuit package 500 further is able to make use of the leadframe paddle

502 as a ground plane and/or a heat-spreading plane.

Referring now to FIG. 6A, therein is shown a plan view of an integrated circuit
package 600 according to another embodiment of the present invention with an integrated
circuit die and ball bonds shown by dotted lines. The integrated circuit package 600 has a
number of lead fingers 601 around the perimeter thereof to which an integrated circuit die
603 is attached by ball bonds 605. The lead fingers 601 are representative of different types
of lead fingers, which may be used in accordance with the present invention.

The integrated circuit package 600 further includes a leadframe paddle 602, which can
be of various configurations, upon which the integrated circuit die 603 is also attached. The

lead fingers 601, the leadframe paddle 602, the integrated circuit die 603, and the ball bonds
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of an insulating material. In FIG. 6A, a medium device configuration 610 is
shown with a medium passive device 612 extending between a lead finger
614 and the leadframe paddle 602. The lead finger 614 has a lead finger

groove 613 and the leadframe paddle 602 has a paddle groove 615. The
o(Satiy amecpdridie s0onaweutins 60grodhe lspdfiatiet 609, thhdaasiiend: paddls K62,

aff RO A @ti'oi?elﬁéh&?a@f}%ﬁa@@f _RANRRE V! Rt REfERHINANNAIRITAR 606 is
6B, therein is shown the structure of FIG. 6A taken along line 6B--6B, which

o YabvsTAETalief 619. The relief 619 provides better moldability for the
encapsHBEG 606 a Theliung o yedcorfinralieves pastidnrsvef the leatfdame passive

aPaddle 502 are; sufficiantly, thick 1o, perit ‘é}?”?‘e'%?rﬁr%%lén%ﬁmg The lead
grooves for attachment of passive devices. The leadframe f)aél e 602 can

figeertibliehes ackcad Angeognebplanie and/de heifrapeazditg plaras Primmedlsdieave

sPpassive device 612 is held in the lead finger groove 613 and the paddle

groove 615 by conductive adhesive 620 and 621, respectively. Referring now
to FIG h?ﬁ?ﬂ%‘r‘@%@%ﬁo@% YsHBIAETB R AR BISERI G- a WiréclishRddgan be of
anytegrtipachcuoe biitpackage dnaaoaddacnse with an embodiment of the present

invention. A leadfr 0Q,has lead fingers 701 and a | ame.paddle 702.
T B B R R SR G iR ine
OReablbrarhecty Dertiey ohpan taitetisivel Papeh? 10ieinell ispeovidee ddsieanzebslabilivy for the

e 7lgk’ﬁ%ﬁ’tp@0@%@@&%@8%@6@&%@1@&&9%&3% anghd QerafrHQCtOrRIRAR? are

4 is shown drawing solder paste 716 across the surface of the stencil 712
suifiHendi dBifn' hereRibdey tHY itharddhyrieriagLes PG Rsa Minppssive
dgreeveTHdlcrRETefiiingddaw €7 Bathesaimis shown dhe siroetdreloid Had/éA heat-

after.removal gf the stencil 712 and itioning.of th sive devices, 722
S S e g R
pinbsits threopa $3iveydwvidessivo adherdve 22 (ruplddd . Retfestividynow to FIG. 7C,

thereﬁhf@rﬁﬁg%&h% Slﬂi@t%e %&éﬁl 1Z%tﬁ;\tﬂﬁ{ gq{?&ﬁﬁ@@opfrﬁdﬁ%uri% a wire-

conductive bonding compound 726, such as an epoxy, from a nozzle 728.
bendrstrint HalchoTiEfE! kAT RCSATMT the Sir i B StdERS 7 € Ay Present
inpesitiening l1efdrwirewoneeddategnated Tincuiddiel da3aRefpraag moy tatk Gad

e b ARASe Aol L 0 DHETS AL S a0 27
aefertingrnolGouriGs Zhydedréin is stronn/ e strinetumee o B Gndlehiaftethe blind
gg)%p&sw.@pand 706. A doctor blade 714 is shown drawing solder paste 716 across the
surface of the stencil 712 in the direction indicated by the arrow 718. Solder paste 720 fills
the blind groove 704.

Referring now to 7B, therein is shown the structure of FIG. 7A after removal of the
stencil 712 and positioning of the passive devices 722 and 724 and reflow soldering to
convert the solder paste 716 into solder to hold the passive devices 722 and 724 in place.

Referring now to FIG. 7C, therein is shown the structure of FIG. 7B after deposition
of a heat conductive bonding compound 726, such as an epoxy, from a nozzle 728.

Referring now to FIG. 7D, therein is shown the structure of FIG. 7C after positioning
of a wire-bonded integrated circuit die 730.

Referring now to FIG. 7E, therein is shown the structure of FIG. 7D after bonding

wires 732 between the wire-bonded integrated circuit die 730 to the lead fingers 701.
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of an encapsulant 734. Depending upon the encapsulant 734, the

encapsulant material can be molded and cured. Referring now to FIG. 7G,

therein is shown the structure of FIG. 7F after de-tape, or removal of the

adhesive tape 710. Referring now to FIG. 7H, therein is shown the structure

of FIBehr@ingtap ity bilatiol. Bangjolstideva e proeess GyflhidlE adendeposition
ofEIKIAUBLINIRGr A e HEFGHITRAPIAR ISR UbHRM 23 SR IHQ ARIAIEUAL can be

integrated circuit package 735 for a leadless package. Referring now to FIG.
mpidedhanditiieShown the structure of FIG. 7F in an alternate embodiment

showigieitiia daionatdol Gf 20B érgiackaigevintelGruéliropeRityIPaAgattuEes, or

740 ] ('gpﬁlagighesivettaaee]mo, or a solder mask, are formed by chemical

h 10,

reéltlgﬁflng, pﬁo ﬁ%ﬁvoegr phic processing, or laser cutting. Referring now to FIG.

7J, thRetsniix slkeown iie. st deareibfsPiown thafsepeitieechi O s dfdaftdsaiiegylppion.

Sﬁ{gqlﬁﬁﬂf%‘@éjrﬂﬁletﬁr&@% By p@&&@%ﬁ@fﬁrm&}gm&u QrEilfe pddfa et&ifk ifom a
shown the structure of FIG. 7J after singulation to form an individual

Stripdgafd MradHah RuREGE T 4B RraliraconderBedlssaBrIGES: Referring
now RefdfainBApthesainds Ahowrei Rathachftensaintttactof iAiGa BGA an alternate
integrated circuit package in accor e with ano ternate embodiment
o o T e R el
T#lint gittsovds 804 dape8DE). provitled!tite rainskT herde fetfrath &BOthesenlaktching,

pROIBESIVE 1pRe ﬁ%@egﬁg%[%pgd\gg;ggtm a stencil 812. The stencil 812 has
apertures or openings 805 and 807 tﬁrough to the lead fingers 801. A doctor

bladeR§1AT8SABWACHFAirS LBIERPR fhshe B1 dhscrsed e UitScd bikige attaching
sEtRACHIBI 2 arthe:tlreiion ifosicatBd Ay ibieagerow 818. The solder paste 816

fills t lind groove 804 farm solder paste 820 and t ing 805 to, ..

form K HORE ERE A O R e S0 R IR Blation
tosfpnetana rof HilGal Swegfrsediso ranmoviid gof/ did stenvileSiandod &dvwé taeksgtder

pasteriz #3431 RRSIVEADQNICES 822G 82thaRdneR ARGt dNscA

respective blind grooves 804 and 806. Referring now to FIG. 8C, therein is

I RRCIGE SRR RSB R RSCHBRAs eV b AN BehdEdnte gt die sxent
inseatiached yadefiawisgihesoderfpaste 821 @ad1B23 #1iad halldhendssB3rd 806
and.834. The reflow aftaches the passive devices 8 nd 824 to the lead, .
PR i T e R e R P B oA e e
88 gherstgmi;h&léljlaﬂ@pemum engaggu@rmggﬁ_d Y7 through to the lead fingers 801.

A doctor blade 814 is shown drawing solder paste 816 across the surface of the stencil 812 in
the direction indicated by the arrow 818. The solder paste 816 fills the blind groove 804 to
form solder paste 820 and the opening 805 to form solder paste 821.

Referring now to FIG. 8B, therein is shown the structure of FIG. 8A after the removal
of the stencil 812 to leave the solder paste 821 and 823. Passive devices 822 and 824 are then
positioned in the respective blind grooves 804 and 806.

Referring now to FIG. 8C, therein is shown the structure of FIG. 8B after a ball-
bonded integrated circuit die 830 is attached by reflowing the solder paste 821 and 823 into
ball bonds 832 and 834. The reflow attaches the passive devices 822 and 824 to the lead
fingers 801.

Referring now to FIG. 8D, therein is shown the structure of FIG. 8C after

encapsulation in an encapsulant 836.
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Referring now to FIG. 8E, therein is shown the structure of FIG. 8D after the

formation of apertures 840 in the adhesive tape 810. Referring now to FIG.

8F, therein is shown the structure of FIG. 8E inverted for ball attach and

reflow of solder balls 842 in the apertures 840 of FIG. 8E. Referring now to

FIG. Beferfigenots shdilin tRE. sthereinrésoftoMa. 8RR ipverted amdFlSingllatédrbihe
féiads Sapiadriam Bk g@@g@&q&é@lﬁefemng now to FIG. 8H, therein is

shown the structure of FIG. 8E in an alternate method of manufacture in

accoltREEHRANHE BiasBh BRreiRtio e L ERGRTEEFAC sBE i Yred k. ball
avfasiendit86visfpositiobat 8y iithie: aghesivestape §10. 8ith holes 862 I|ned

up WIH‘I fthe apertures. O qlg)ctor bla%e 864 |s ho n dr Ider d
866 aceross él%ﬁrﬁacei%f t estencn%é in the r‘é‘éﬁi‘{ﬁ% Icate b t an

siagoicgd8. Svide Bprased @RS tpackpeaires 840 and the holes 862,
Refefiging ng t%/]"nt&xF {GFRL. dhetgineis ShawnthesiHeidre &f FIE . SH a8 hiternate

removal of the stencil 860 of FIG, 8H and reflow of the solder paste 870 to

M P BRREE B7aECoianctrittulls RES e SR TRUeRe ANt Gge R EL HfE is
inheablade Sdticstorm maalded atiachdnidgsaiecthpel &@hﬁ&ﬁkﬂgﬁ%lfﬁned up with

thFéefe ngs '%%" % (E)C?Or%ﬁ\ld %—:‘é’ EQ slfslo%&l;lno nwellnmet eg fa?sr né%gu@gstgj E n%urface of
épﬁ mtegrate circuit package In accor ancé Wit a% ﬁer alternate
thensbodimeatt of the dreestnn indisatidnbiT ke |etidfraBee. 90 daxs pesid Brifeidls the

apQhihedAeve Rlingbgrogyes 904 and 906 provided therein. The leadframe
900 is on an adhesive tape 910 and is covered by a stencil 912. The stencll

912 HdLpRstires B EHeRinderstis sty ub hhsBlgH foofhe e st e remp 2l of
thd dentnrsbinelerdd43H shoven dvawing mdréep@&sw@ﬂaﬁf@mesmﬂneﬁupﬁa&a OfThe

the stencil 912 in the dlr ctlonl dicat t 918 T sold ste
I SR e R R e Il Ry i P laeh B e
cispackatdei’paste 921. Referrlng now to FIG. 9B, thereln is shown the

StruciltR Qfnls | GowWAuafiRS, 1oR rerpRyR!; Oftheste el Ieayainespldesca

paste 921 and 923. Passive devices 922 and 924 are then positioned in the

quégﬁé%hsg%ﬁhaa@%/& e g oNEh RaRhAN KB o ERedigre nr i iR REesent
irskavon thesinatifrenef 600 haBlafteriagballodondedintegiated cireyivdieA3M06

IS a ed by |0WI the der aste 21 and 9 to ball bon
P, R U RO e o A i St e

€ passive devices’
ihgdis 9BciRefeMmingpraw ity FilCRaDgtHEYeimisOSRdhvpugietstheckend fofdere01.

Ag&&&ﬁ%la@Q%Q?yﬁH% m&ﬂmlﬂ% §Racross the surface of the stencil 912 in
the direction indicated by the arrow 918. The solder paste 916 fills the blind groove 904 to
form solder paste 920 and the opening 905 to form solder paste 921.

Referring now to FIG. 9B, therein is shown the structure of FIG. 9A after the removal
of the stencil 912 to leave the solder paste 921 and 923. Passive devices 922 and 924 are then
positioned in the respective blind grooves 904 and 906.

Referring now to FIG. 9C, therein is shown the structure of FIG. 9B after a ball-
bonded integrated circuit die 930 is attached by reflowing the solder paste 921 and 923 into
ball bonds 932 and 934. The reflow attaches the passive devices 922 and 924 to the lead
fingers 901.

Referring now to FIG. 9D, therein is shown the structure of FIG. 9C after

encapsulation in an encapsulant 936.
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14 Referring now to FIG. 9E, therein is shown the structure of FIG. 9D after
de-tape, or removal of the adhesive tape 910. Thereafter, a leadless
ball-bonded integrated circuit package can be formed in a singulation

process. Referring now to FIG. 9F, therein is shown the structure of FIG. 9E
after Bréerzingctovientdbatieleewie iayee o8thesticistbar s6IHKy BsKtapdheape, or

rdpRJfiapreROQdfRRRBINGS: 051 APEHUERRFAQ aLgdiermesiBJhG fiGlREHEIRYG uit

980 by chemical etching, photolithographic processing, or laser cutting.
PHERSFAG ROl T8I Ao SHIdPIEERbwn the structure of FIG. 9F in an
alterraderembacimentFihowinghibeifoimatlionnotte BeitpackagadGI HE after the

tructure of Fig., 9G.is inve for ball attach and refloy of the er, balls
e U e R A R S e e o

aghouns tHe steuttune oG . dterivie et inghsieied birkitsaplkogdighpgraphic

plOERs BGARBCKAHRIS0. Referring now to FIG. 91, therein is shown the
structure of FIG. 9F in an alternate method of manufacture in accordance

with REFFEEERYRRIEN FhibHacuPBOSIFYRS . HrqRraeicH. K Getichlsarte
eisbpasiitaneicbeugr tinefdialebdioliayBIGI8Pavltzddies 6 diredl W Withithaverted

apertures. 940, A doctar blade, 964.is wn, drawing s r e.966 across
alsle itittion el tia sttt AR e erdey

Soldétaferstee 9x0vfilis Flke Qe theremn 920hama the Kolss1960f Riéfe Ahin rrotedtend

Siﬁéﬁaga,gpgr@%éggmmﬁg% W%g&gge@@. 91 8H after removal of the

stencil 960 of FIG. 8H and reflow of the solder paste 970 to form solder
bumgieEeroneTisioudttire hdbemdr isinbere et hgtigtdd by thé faggernate
nR4bdofarmersolde maitachiamie gigtenkt girewitiackags OThe Refatingfrad. UF is

iR 0 Herein iy shown,a method for manyfaciurin ?%'%%l\% 981%‘9‘3@2 ined up
mefegrated clrcuit pacllza[)ge in accorgrance Wlﬁ1 another alternative embo |menlf
wathtiiee ppeseres iR@ntiotecThieledadfierrie AO0M uswardsfilitge patoPb@ndess the

sieadirame.Radale Ji02- mEheleadfingrrs-100 khaye Rliogkaregues LLORb andis
1006 provided therein. The leadframe 1000 is on an adhesive tape 1010 and

the svred 1 andiisdielsP92a doctor blade 1014 is shown drawing solder
pastert@lhmciosstacusiceafiine stensithkdlAdntbetrestmrsHndieatesoval

the arr 0 older paste 1020 fills blin ove.1004. Referrin
oD o 1 G R 0 S e B SRR RS Bl 070
Toé theustenadilag E2ntonecateas thed soigelapaisty 102 blafhdrhdsiverdevisaddet GR@ch

.24 e hendeesitioned in the respective grooves 1004 and 1006.

Referring now to FIG. 10A, therein is shown a method for manufacturing a ball-
bonded integrated circuit package in accordance with another alternative embodiment of the
present invention. The leadframe 1000 has lead fingers 1001 and a leadframe paddle 1002.
The lead fingers 1001 have blind grooves 1004 and 1006 provided therein. The leadframe
1000 is on an adhesive tape 1010 and is covered by a stencil 1012. A doctor blade 1014 is
shown drawing solder paste 1016 across the surface of the stencil 1012 in the direction
indicated by the arrow 1018. Solder paste 1020 fills the blind groove 1004.

Referring now to FIG. 10B, therein is shown the structure of FIG. 10A after the
removal of the stencil 1012 to leave the solder paste 1021. The passive devices 1022 and

1024 are then positioned in the respective grooves 1004 and 1006.

15



15 Referring now to FIG. 10C, therein is shown the structure of FIG. 10B
after a ball- bonded integrated circuit the 1030 is attached and the ball bonds
1032 are formed and the passive devices 1022 and 1024 are reflowed into
position. Referring now to FIG. 10D, therein is shown the structure of FIG.

10C He&rravgcapsitalibn iH0&n Gacapsutinvr0Ba sTeriush ohp3ulalitBLefler i ball-

vonalded @rpind gReh Brll GendeddpiraratgdieincitKligal 4392 RRfeSHASINAN the
to FIG, 10E, therein is shown the structure of FIG. 10D after de-tape, or

PASTHE ViGN etk sk fe 14 0 RER SEIAbW to FIG. 10F, therein is
showReifeeriak usbwre@ TG . DD dftesithes atiaehnientahendieleCtAGlayec after

1080..such as solder mask, %‘ne adframe 90 enings or aperture i
o L e B0 el Al SRS, oan
bpirdstbiniestpragisiccyprdicet$ifg, or laser cutting. Referring now to FIG. | OG,

thefeﬁkf@ﬁhg‘ﬂ%h@ ﬁfﬂJCfUE? tﬁ&%lﬁ:“isl s@(;:w'ﬁ] tHe ﬁﬂl%mﬁt%f m@.hﬂﬁ)q{fter de-tape,

manufacture in accordance with the present invention. The structure of FIG.
ongsroyelinl it aivteiten 198b is positioned over the adhesive tape 1010
with IRelesrihg6zolines RUE. Wi, thie:fpe ikusasvlO46: Ardooter dilade. 1064 ister the

hown drawing.solder pas 066 across, the surface af the stengj 60 in
L S R G Y 0P iR or
appbyes ¢et00a hade itvetisdiesr1080 ardfamigtibsiohe to RIGICho, rhet@ihegraphic
pggggyg&%h@rqgggpg&g@ FIG. IOG after attachment of passive devices 1070

and 1072 and reflow soldering. Referring now to FIG. 101, therein is shown

the stRGERTFREON &, HbH Lt R bR EaN M st B fichd hgere alrate
ni@ltadvea maiofaodhie ngtacdiigndamitiareuirs o ormesh. ta bt oitainy joIRLS, 10F

. which may, provide, pre-encapsulation support far the lead fingers. Referri
s e e SR e e T Tl e
upfithil leaapfirigerss] 000 1A rtector diadeddnd exdernal dendsgoqidovidetah066 across

fXEHARL I6RthdeIRIesh6 T RUlParsatsH %Qﬂéatgﬁeﬂ%rﬁ{}ga%w 1D6IC sdilby paste

therein is shown a close-ug view of lead fingers 1100 and 1102 shown on an
19ghadvEeapertyisd Othene s fiflser 2990 has a lead finger groove 1105 with
solder¢rasiagasaivairsid.060andded at thieotwo wernetstitedivitiGsolder after

PRFHee, [efloping. g dsad finger h108 as lead finger groove 1107
WI sol}der as]te reservoirs 1 andf f at tﬁe WO %orners filled with
soldeRgastegoaforeo rERowivlg (hehaneashfingehegitooves of 68andH 206r aren and

4SNP @8 &R EQ&QJ&QF&%&S@HI o @L%B %Mm%o% @bar cut is performed
to cut off any joints, which may provide pre-encapsulation support for the lead fingers.

Referring now to FIG. 10J, therein is shown the structure of FIG. 10I after the
forming of the lead fingers 1001 into wrap-around external leads to provide an external lead
integrated circuit package 1075.

Referring now to FIG. 11A, therein is shown a close-up view of lead fingers 1100 and
1102 shown on an adhesive tape 1104. The lead finger 1100 has a lead finger groove 1105
with solder paste reservoirs 1106 and 1108 at the two corners filled with solder paste before
reflowing. The lead finger 1102 has a lead finger groove 1107 with solder paste reservoirs
1110 and 1112 at the two corners filled with solder paste before reflowing. The lead finger
grooves 1105 and 1106 are shown as through grooves but can also be blind grooves, as

indicated by the phantom lines 1114 and 1116, respectively.
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indicated by the phantom lines 1114 and 1116, respectively. 16 Referring
now to FIG. 11B, therein is shown the structure of FIG. 11A having a passive
device 1120 in the solder formed after reflow soldering of the solder paste
which has been printed or dispensed. Referring now to FIG. 12A, therein is
showRedereraiisodiimdibofliie chosinsectimvaf trlciructBeakeGlohiVihaving a
pdlfe d2AccThe Pasaive AN ea 2 risriR s |§‘<ﬁ§’eﬁﬂ§%¥ HOMBerl QR RAYMAthas
a bottom 1205 and the solder paste is in the reservoirs 1106 and 1108 having
breR BEBIREChEHBIAE Y206 and 1208. Referring now to FIG. 12B, therein is
showRedgitheri@mbadtnepiofiihieicriosaesacton e pbbdinchl Bf thkenoadaagtiinent
= . The passiv vice, 1120 is in.the lead finger. grogve, 1105 without
B A el B R IO sl TR
1 Fe8guging hbettms 1200 @rhihel sOdeRwefeerindgnribavresFYars1 PO6 thie i having

ShawRanpthes erobadimens of the cross-section of FIG. 11B taken along line
12C--12C. The passive device 1120 is in the lead finger %roove 1105 without

a botRSHFANg IR B JaBrehe e hRWaRRAReT BB sHECTY BB iffiBtrsection
obBI@MSB Reterlog Niow 1QB-IG2H 3 THgsgisiis shaw B20lBsa-thp elantivigw @bove

passive device 1120 showing solder. 1300 filling the etween the .
N R B SRS IO a5 TR ST e
rdipscines Gaponys dapfilarg E3f¥ct during solder reflow. Referring now to FIG. 14,

thereﬁbfﬁrﬁhgw&@mﬂﬂ%éﬂ@&&q forming %ﬂﬁ@?&&?&&ﬁnﬁi‘i@&?tﬁ@@ﬁ%&%@ion
accordance with the present invention. The method 1400 comprises: a block

oh K2 bt Prabrctinly e kahtrmd Havity Rt findfarse A 18R ki B4 B iRgsng 20 e
1 gvoovEhbutaaleaedingak itha dolidek p£4QS iof iplalsing @reondudiiseanondiog) without
b&goerg;[ in the groove; and a block 1408 of placing an electronic device in the
groove to be held by the conductive bonding agent. While the invention has
beenRidsutitgethin tedifuntlicheveithia shpesificlvestumplde vieis ofglivsepassive device
1 yierstead E'aﬁie'in?CSD()%ﬁﬁ@a&\éegaﬁ?%g!%@ﬂQH&;@E&%‘@J@E&”?I‘Q’(‘J"Jﬁ% the lead

apparent to those skilled inthe art in light of the aforegoing description.

fiaged iRt iOTtdhasaldsr BB Akeaisndy steithargEscrisantcidygeflow.
and \R¢fatiansnenieh Fedl. withinetbia spitiband seapd ofitbadnchucad alaimsgidtd
matters set forth hergin ors ogﬁn in the accompanyi I%re%lvg@qid’bre to be

Bt e S AE 2 A ARSNGB, Comprses: a
block 1402 of providing a leadframe having lead fingers; a block 1404 of forming a groove in
a lead finger; in a block 1406 of placing a conductive bonding agent in the groove; and a
block 1408 of placing an electronic device in the groove to be held by the conductive bonding
agent.

While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations which fall within the spirit and

scope of the included claims. All matters set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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THE INVENTION CLAIMED IS: 1. A method for forming an integrated circuit
package, comprising: providing a leadframe having a lead finger; forming a
groove in the lead finger; placing a conductive bonding agent in the groove;
placing an electronic device in the groove to be held by the conductive
THENNYENGEAN PrdNMidlg Bleadframe paddle; forming a groove in the
leadframe paddle; placing a conductive bonding agent in the groove; and
placing the aleeinonicdaviaans dhengroond tirdigt peltdyy, therporiigctive
bonding agent. 2. The method as claimed in claim 1 wherein providing the
leadfrapvedproyidedirane lesvanfinderdngay a tip of at least one of the
configurations of straight, increased width, side extension, flared, offset,
exterl @RISRtk Ao ERSSF: 3. The method as claimed in claim 1
further, comprisirr@ﬁ%([rm)no%&he lead fin%eer %nto an external lead around at

Ieast%aﬁbnr%igﬁ% e |ntegraR1(-:-gda cireult pa&g%\g%. The method as claimed in

claimg{, whergin doriNGL G OIRAYEAICMASHRFMIDG R BRI Yo lEhg agent;
conductive bonding agent adiacent to the groove. 5. The method as claimed

in clafi?i4ngRdrBMPRSMY Bonding an integrated circuit die by at least one

of wiremtihal edhe inarefingEraangadareming at least one of a solder bump or

a ball grid array tgiall on heJead firll(_g(ger. 6. A met,ho%for forming an integrated
. placing a conductive. bonding agent in the, grogye; an . .
circuit paclzlﬁage, comprising: ﬁr iding a’l adframe having lead fingers

exter@ivipattieastcomensf pevabeln pergarndicabearddabyotinbicvationtivreteofling
one to anotgggh{orming blind or through grooves in the lead fingers; placing a
conductive bonding agent in the blind or through grooves; placing a passive
device in thelin@tasdnrotghngiopvesite bevhaldnyrthriegnde tivErdaangiogdes

agent, the passive device extending hetween_the lead fingers;, 18 providing.
R AETANE DRI Yo ot Roi 2 oo LB i s e et o
siksacireanyienp dddie; (fading ancedductivenionaing therent. in at least the groove,

the notch, the relief, or a combination thereof; and
3 The method as claimed in claim 1 further comprising forming the lead finger

into an external lead around at least a portion of the integrated circuit package.

4. The method as claimed in claim 1 wherein forming the groove includes

forming a reservoir for the conductive bonding agent adjacent to the groove.
5. The method as claimed in claim 1 further comprising:
bonding an integrated circuit die by at least one of wire or ball to the lead finger; and
forming at least one of a solder bump or a ball grid array ball on the lead finger.
6. A method for forming an integrated circuit package, comprising:
providing a leadframe having lead fingers extending at least one of parallel,
perpendicular, and a combination thereof one to another;
forming blind or through grooves in the lead fingers;
placing a conductive bonding agent in the blind or through grooves;

placing a passive device in the blind or through grooves to be held by the conductive

bonding agent, the passive device extending between the lead fingers;
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placing at least the passive device in the groove, the notch, the relief, or a
combination thereof, held by the conductive bonding agent between at least
one of the lead fingers and the leadframe paddle, the integrated circuit die
and the groove, the notch, the relief, or a combination thereof. 7. The
methow adisminrediinmetapaddevherein: providing the leadframe provides the

lead fﬂ&%@ hanng fi El%&fe% lgast ahe %ﬁmn%@i&afﬁiﬁ)@ﬁaaﬁﬁraig ht,
increased, side extension, flared, offset, extended, or a combination thereof;

placimy e faSIB-HEGiREAIoR RRSE T RolsAS AR Stfaficegiuritedrligfgar 2
passive devigebheiivaehetawd;aithe lead fingers; and forming the blind or

throu ﬂ gﬁr%%\gaes ftoilms the bgnd or.th oug%i 59 ves o>t<f'lma 5] ffhe tigs %ﬁgﬁon

lead finge é%%&f%vcfagvéﬁilr%c? aim 6 further gg%lﬁns%&:%l}mmg

the lead findgeaepftbadskinr itk feadectre hotdindagsnabportionabiaie onecefrinetpad

circuit paCk@ﬁgé@Qﬁﬂﬁ&i@&iﬁﬁr@@ﬁéﬁ%@[@ﬁﬁ!gﬁ@@%ﬁ?&]ﬁr@li@‘%ﬁ)ﬁﬁ%rg}%bl%‘?%e
exterior to the integrated circuit package. 9. The method as claimed in claim

6 wherein fOHTdIERHh @ G IHRRIHIOGB6HREE includes forming a pair of
blind or thronighniesedvairsdiatedh e consuctiverbanding agent adjacent to each

of the hlinglar HOHIRAA0YES: 10: E)%elem(?ﬁo%r%‘%l%?ﬁm B %ﬁéﬁ“?éa?t fé‘l{thé?ﬁ the
compising: Bonding an integrated circuit die by at feast ohe of a wire or ba

to the lead fingeeurenezpsutatiigh thedriegdatedecirceritidie Hagdheffeetd dfitgeled,
and forming,a}, leastaReoRfRerREer bump or a ball grid array ball on the lead

finger outside the ingrated circuited package. 19 ) _
placing the passive device provides for connecting a small, medium, or large passive

device between two of the lead fingers; and

forming the blind or through grooves forms the blind or through grooves proximate

the tips of the lead fingers.

8. The method as claimed in claim 6 further comprising:

forming the lead fingers into external leads around at least a portion of the integrated

circuit package; and

placing an additional passive device on the external lead exterior to the integrated

circuit package.

9. The method as claimed in claim 6 wherein forming the blind or through
grooves includes forming a pair of blind or through reservoirs for the conductive bonding
agent adjacent to each of the blind or though grooves.

10. The method as claimed in claim 6 further comprising:

bonding an integrated circuit die by at least one of a wire or ball to the lead finger;

encapsulating the integrated circuit die and the lead finger; and

forming at least one of a solder bump or a ball grid array ball on the lead finger

outside the ingrated circuited package.
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