INTEGRATED CIRCUIT PACKAGING SYSTEM WITH LEADFRAME AND METHOD OF
MANUFACTURE THEREOF IECHNICAL FIELD The present invention relates generally to an
integrated circuit packaging system, and more particularly to a system for an integrated circuit
packaging system with leadframe. BACKGROUND ART Integrated circuits are used in many
portable electronic products, such as cell phone, portable computers, voice recorders, etc. as well as
in many larg g gl eIt YIRS P AT RIS RRTSS AL AT T B SRR E i O
virtually all applications, there continues to be demand tor reducing the Size and Increasing
performance of the devices. i Wéﬁq ' isi in portable electronics that
have become so ubiquitous. mﬁﬁeﬁs&%ﬁmc ev@%ﬁ%@?@é@gler and thinner, the packages
for protecting and interconnecting IC chips particularly power IC have the same trend, too. The
goals in designing and manufacturing semiconductor devices have been to make the devices smaller,
more complex, with higher densities, and tepageiNnde gdditiompl features. One method that improves the
features and the densities of the semiconductor devices is to shrink the line sizes used in the
lithographic progagspséeehitniebhicating Senieandutes sevitesafar xamparaaity apadilfarduction
in line width of the circuits of the semiconductor device corresponds to a four-fold increase in chip
density fOPRFePesiitalathetadvivdem foARJRISSEAS CiRc R4l S8 S Mfproved
lithographic techniques is limited because of physical limits and the cost factor of scaling down the
dimensions of the semiconductor device. Accordingly, many attempts to increase semiconductor
device density have been pursued. One Sk KitdAAING He heen the stacking of multiple

semiconductor devices.
Integrated circuits are used in many portable electronic products, such as cell phone,

portable computers, voice recorders, etc. as well as in many larger electronic systems, such as
cars, planes, industrial control systems, etc. Across virtually all applications, there continues
to be demand for reducing the size and increasing performance of the devices. The intense
demand is no more visible than in portable electronics that have become so ubiquitous.

As electronic devices have become smaller and thinner, the packages for protecting
and interconnecting IC chips particularly power IC have the same trend, too.

The goals in designing and manufacturing semiconductor devices have been to make
the devices smaller, more complex, with higher densities, and to include additional features.
One method that improves the features and the densities of the semiconductor devices is to
shrink the line sizes used in the lithographic process step in fabricating semiconductor
devices. For example, each one-half reduction in line width of the circuits of the
semiconductor device corresponds to a four-fold increase in chip density for the same size
device.

Unfortunately, increasing density simply through improved lithographic techniques is
limited because of physical limits and the cost factor of scaling down the dimensions of the
semiconductor device. Accordingly, many attempts to increase semiconductor device density
have been pursued. One such alternative has been the stacking of multiple semiconductor
devices.

Thus, a need still remains for an integrated circuit packaging system providing
increasing density without sacrificing reliability, yield, and high volume manufacturing
processes. In view of the ever-increasing need to increase density of integrated circuits and

particularly portable electronic products, it is increasingly critical that answers be found to
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Thus, a need still remains for an integrated circuit packaging system providing increasing density
without sacrificing reliability, yield, and high volume manufacturing processes. In view of the
ever-increasing need to increase density of integrated circuits and particularly portable electronic
products, it is increasingly critical that answers be found to these problems. In view of the

ever-inCraRsiErEPIRME Gy CAMPeHE @ R BRSE SR c oMW DEBWING GO PHBRI&XREsTateRE and the
diminishing opportunities for meaningful product differentiation in the marketplace, it is critical that

answers 5O YB0A 55 TS SPRSBIAHNES siditiBR AN iHahiRe FRBYLRRILS 6 AR IL effieflisties and

performagigaranehi@etc Mmepatitiva NEesSHes agdds.fmhayen Weater UWERRCYHO tecitisakracessity
for findin%ian,syvers to these problems. Solutions to these problems have been long sought but

prior deveSHEMOMADE M5t iy HEHrSUGEStEPRIRY S oftibEGAR 2L S HORBMHS 13 M 8 Problems
have longslidad 1bose skilgddadhamréy B SRS Wk tHERd NYIEMT |@Nessity! ey pragant

invention provides a method of manufacture of an integrated circuit packaging system including:
forming £ PR EERGRIAY#Ehted planar surface intersecting an outwardly extending planar surface

at an angle of agprexinatelyht 35 slopraas Rive Bacdagiresoaknibusp?ifegeeempmeniting andotegrated
circuit over the paddle; and forming an encapsulation over the integrated circujt and under the

extensiofA8Y FESU22e519b 350e SARIIRTR 46N BHovidIL iRt JRSE PRSI AR IRESTLSH,
includingita addir dhaving a0 indented planar surface intersecting an outwardly extending planar
surface at an angle of approximately 135 degrees plus 25 degrees or minus 5 degrees; an integrated
circuit over the paddle; and an encapsulation over the integrated circuit and under the extension void

free. Certain embodiments of {§aRVeR{PRIBYeiReRslgRsRRlEMents in addition to or in place

of those mentioned above. The steps or element will become apparent to those skilled in the art from a

reading of the fwg}gsgﬁg%%rﬂﬁﬁcwgﬁﬁé’é’ henuiakeh WHIEBFRAGR 1BiNG ARRYPRANAG, fArawings.
BRIEF DESCRIPTION OF THE DRAWINGS

packaging system including: forming a paddle having an indented planar surface intersecting
an outwardly extending planar surface at an angle of approximately 135 degrees plus 25
degrees or minus 5 degrees; mounting an integrated circuit over the paddle; and forming an
encapsulation over the integrated circuit and under the extension void free.

The present invention provides an integrated circuit packaging system, including: a
paddle having an indented planar surface intersecting an outwardly extending planar surface
at an angle of approximately 135 degrees plus 25 degrees or minus 5 degrees; an integrated
circuit over the paddle; and an encapsulation over the integrated circuit and under the
extension void free.

Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element will become apparent to those skilled
in the art 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 top view of an integrated circuit packaging system in an embodiment of
the present invention.

FIG. 2 is a cross-sectional view of the integrated circuit packaging system along a
section line 2--2 of FIG 1.

FIG. 3 is a more detailed view of a portion of the paddle.



FIG. 1 is a top view of an integrated circuit packaging system in an embodiment of the present
invention. FIG. 2 is a cross-sectional view of the integrated circuit packaging system along a
section line 2--2 of FIG 1. FIG. 3 is a more detailed view of a portion of the paddle. FIG. 4 is a flow
chart of a method of manufacture of the integrated circuit packaging system in a further embodiment of

the present inveriion BESToWMEiAR 5RR BRIt N anfddrubélbr INY EREEIGIBY circliligielawing

embodiments are described in sufficient detail to enable those skilled in the art to make and use the
invention® M3 iUFber srabacimans tfdhe RissthiRYtEH08uld be evident based on the present
disclosure, and that system, process, or mechanical changes may be made without departing from the
scope of the present invention. In the following description, numerous specific details are given to
provide a thorough undeBENHMEPEEHOR eARIY SnLEF, THAIINY BNpdeEWt that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention, some
well-known circlibs, @ktwﬁng:@mmdimma@mmﬂmmﬂefrﬁ@iam desndisctosblt itheketsiiilled iThe

drawings, QQW'EB ﬁ?%ﬁ?@lﬁe%%%&é’ﬁte{{& l§ee{i[1]1 AUAMMRIHED % H%%ﬁ?s"%v@ﬂf?i be

particular Y, some imensions are for clarity o presentation an own exaggerated in
the drawingdeiGbasihmiathe pitsonigh stlosviesnwanih e W@nnggdmse,a@emﬁqhesmbnbmgehmw show

similar 0%%%%%1&'8&‘3%95?&8%’befH%'e:'scéégésoﬂHgéﬁ; AL R AesE part. Generally, the invention

can be operated in any orientati Where multiple embodiments are disclosed and described
having some fedturds ifodlomimgndderrantinty anuneaes ofpladicatisini e sesiptioan aitd pwvigeeiension

thereof, il Anhi ieiiesiane inenatieril erdinarlbedeserlirditheimin ssigee

numerals. The embodiments Rave been numbered first embodiment, second embodiment, ett. as a

matter oftdeedpeed wohoehibercesperdfar datat intbhdutdndorriradaes othiag shynifiesancenoepiiotide
I'm'tat'0n§0fr%t%lﬁ)—m'@}{%Hﬂgnsystem configurations, and process steps are not disclosed in

detail.

The drawings showing embodiments of the system are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are
shown exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.

Where multiple embodiments are disclosed and described having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar
and like features one to another will ordinarily be described with similar reference numerals.
The embodiments have been numbered first embodiment, second embodiment, etc. as a
matter of descriptive convenience and are not intended to have any other significance or
provide limitations for the present invention.

For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the integrated circuit, regardless of its orientation. The term
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as
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top”,
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“above”, “below”, “bottom”, side” (as in “sidewall”), “higher”, “lower”, “upper”,
“over”, and “under”, are defined with respect to the horizontal plane, as shown in the figures.

The term “on” means that there is direct contact between elements. The term
“directly on” means that there is direct contact between one element and another element

without an intervening element.



For expository purposes, the term "horizontal" as used herein is defined as a plane parallel to the
plane or surface of the integrated circuit, regardless of its orientation. The term "vertical" refers to a

direction perpendicular to the horizontal as just defined. Terms, such as "above", "below", "bottom",

"top", "side" (as in "sidewall"), "higher", "lower", "upper"”, "over", and "under”, are defined with respect

to the horizontalrplapgnpsashowside therdiguees side Jihederm rfdureaadRatdhsraiscticgehsontact
between elements. The term "directly on" means that there is direct contact between one element and

another STERBHE RRKBS: 25 steHeiRgfaRsirpd therepRedtchAYIRg RIEnGaE IrsANIS WA 3P die, a

module, adpRekage:i®y IBIREHODIE, SHYBlYIRBaMBH AR Wicuiny tahusriethib@reoaE kawing
elements for connection to the active circuitry within the die, the module, the package, or the electronic
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structure. ARESSHAR RS cBEEInGeredn 4Rt HiisreifoRRLILSS B BRRUH of mRREIEFYF pHRALTEXRE:

patterningx gxpsUaey eiepaiepimenhigichiraneaniig RN e povRl afdlemaieprdorhietaesist as
required in forming a described structure. Referring now to FIG. 1, therein is shown a top view of

an integri@H STt RIS SThR U HBUF an embodiment of the present invention. For example,

the integrated cregitpRekaginasysiem 100:can be Waedin applicatiansdpraguaddiaiipackaga( QFP)
with exposed pad. The integrated circuit packaging system 100 can include a lead finger 102, such

as a leadPBF LR miRAICR ol BRrithetBr P BARERp & SN PIB NS LY S9N oV EPnEadIRY a e
encapsuliitgaiceparcumpklirgzaampotsnd (Bd/6h e ausealdingppaleials for gyadnale, phekage

encapsulation 104 can be formed with EMC fillers having sizes in an approximate range from 1
micromef&F(E)rﬁ‘ffB SEPRSRY ters (um). Referring now to FIG. 2, therein is shown a
cross-sectional Vienimtthadategeaiegikagihpagkrgingoysiendidealongdeisreianinaes-asaf FIG. 1.
The inteqrat d circuit p,a%<a ing system 100 can include a par\ﬁigle 202, such as a die-atﬁ[fach addle
(DAP), a Gfé- &b APREBr A dleRsHgIeter ThahSatEsSGEIa %a?&été‘ﬁﬁocﬂérléﬁﬂl? gérifo2. The
paddle 2@7capsubmisuirepodedioyding eashbnger EOVACT ke padslid 20 hakeihe Foad fingse 1M can be

R R e TR T i R e e
circuit dig, mistiseRend intggsate theirouibtersaughip. The adhesive 204 can conduct heat away from the
integratgd circuit 206 to the pad 02. The integrated CiI’CLiit 206 c?n bem ) te,pl over the paddle
202 An ntercol BT U QU o0 bS8, 3 ABBEA AGHEHE 5P cURTLEh B P A b
connectedriathedeagiiigoeysidr aod thenintegeatieshciiaeit206of FIG. 1. The integrated circuit
packaging system 100 can include a paddle 202, such as a die-attach paddle (DAP), a die-
attach pad, or a die pad.
The paddle 202 can be adjacent to the lead finger 102. The paddle 202 can be
surrounded by the lead finger 102. The paddle 202 and the lead finger 102 can be portions of
a leadframe (not shown).
An adhesive 204, such as a film, an epoxy, or a conductive adhesive, can be attached
to the paddle 202 and an integrated circuit 206, such as an integrated circuit die, a wirebond
integrated circuit, or a chip. The adhesive 204 can conduct heat away from the integrated
circuit 206 to the paddle 202.
The integrated circuit 206 can be mounted over the paddle 202. An interconnect 208,
such as a bond wire, a ribbon bond wire, or a conductive wire, can be connected to the lead
finger 102 and the integrated circuit 206.
The encapsulation 104 can be formed over the lead finger 102, the paddle 202, the
adhesive 204, the integrated circuit 206, and the interconnect 208. The encapsulation 104 can

partially cover the lead finger 102 and the paddle 202.



The encapsulation 104 can be formed over the lead finger 102, the paddle 202, the adhesive 204, the
integrated circuit 206, and the interconnect 208. The encapsulation 104 can partially cover the lead
finger 102 and the paddle 202. A portion of the lead finger 102 can be exposed from the
encapsulation 104 at non-horizontal sides of the encapsulation 104 to provide connectivity between

the integrated cischir46R anehextamahsystemsinotsbopiildTinsnpacddia i tanohel pariialy£xposed
from the encapsulation 104. Referring now to FIG. 3, therein is shown a more detailed view of a

portion ol akRidss 0T HE FasaRsWEoBahHatR BraYds uiaectiysYahatyeeh thaduearysosite to

the bottopirsife28@2nbhs Reitryy sida S cab Ra apprejaaielyesaaldpdha orgide0dom The
paddle 202 can include an extension 306 from the top side 304 over the bottom side 302. The

extensiot’$GE ERINHZLAMHy extend beyond the bottom side 302.  The extension 306 can be

formed at a peripBRiyiRt thewasgir;282 the e xierion 08 erNIBAYR & wBAPEral postibsturerhat is
formed by an indented planar surface 308, an qutwardly extending planar surface 310, and a

non-indeRiddpIaar dhigRasdie202 caphaytia itPBlads SHrrand 8dePcsiite b RRRFHS Editfue from

the bottopygide 38 30he Thiwaiidin extendnenplboapsviiasadiPaandrefaimed iaiegminue from the
indented planar surface 308. The non-indented planar surface 312 can be formed to continue from the

outwardly exteniifgPafiarartardiseds i StRsLeM AR URM AR BREAING P SR 10 and

the top sidee3Wh. Thelbaeauviveardly RxtaodingalanatchaaepoddChs hirteiaenithsomdented planar
surface 308 and the non-indented planaljé.‘furface 312, The indented planar surface 308.cag’§§
approximately pAPSIRIEET08 AOR SARSHENPESARFERIE™ 13 the Paqillcesiensi i SHESIN e nd

between ¢he iadeatachplasiar stitage 808 isnertheinsmninddeieeipamar suface388 2anlberwwmtarardly
extending planar surface 310 can be a lower planar surface of the extension 306. An upper planar
surface o?’%‘?@déﬁ i} %%8%%@%‘1%@86%@?%31““ THederted planar surface 308 can be a

vertical planar sukaaeidesdpetpendissd 30D dhe holtemedide 3RZnlo &l enedmbanaidsstace 308
can inter %t g%?w%?%aggc%fﬁgegngiggap lsalPr?arcseugflaOC%a?llgé formed to continue from the indented
planar surface 308. The non-indented planar surface 312 can be formed to continue from the
outwardly extending planar surface 310 and between the outwardly extending planar surface
310 and the top side 304.

The outwardly extending planar surface 310 is between the indented planar surface
308 and the non-indented planar surface 312. The indented planar surface 308 can be
approximately parallel to the non-indented planar surface 312.

The extension 306 can extend between the indented planar surface 308 and the non-
indented planar surface 312. The outwardly extending planar surface 310 can be a lower
planar surface of the extension 306. An upper planar surface of the extension 306 can be at
the top side 304.

The indented planar surface 308 can be a vertical planar surface that is perpendicular
to the bottom side 302. The indented planar surface 308 can intersect the outwardly
extending planar surface 310.

The indented planar surface 308 can be at an angle 314 with the outwardly extending
planar surface 310. The angle 314 is defined as an angle taken or measured from an exterior
of the extension 306 and between the indented planar surface 308 and the outwardly
extending planar surface 310.

The angle 314 can preferably be of approximately 135 degrees plus 25 degrees or

minus 5 degrees. For example, the angle 314 can be in an approximate range from 130



The indented planar surface 308 can be at an angle 314 with the outwardly extending planar surface
310. The angle 314 is defined as an angle taken or measured from an exterior of the extension 306
and between the indented planar surface 308 and the outwardly extending planar surface 310. The
angle 314 can preferably be of approximately 135 degrees plus 25 degrees or minus 5 degrees. For

example dhiecanale Bkt &arebe inadd apprompie Rgs fem1L3thdaw epsitoabprodamiRefarfdis0 for
example, the gggle 314 can be in an approximate range from 130 degrees to 140 degrees. The
i

outwardly'8RtdrdiAgeEran s 5HPde&reePo can be a non-vertical planar surface that is non-perpendicular
to the indented pianaiskface.R3@Ng Pmpetuifsented phansy swdacRRital phaRuvadRxtending

planar surface 310 can intersect the non-indented planar surface 312. . The non-indented planar

surface 34 7 XARTHRERSEY I TIPCsIAECEEA. PaPaitaaee BRiKSES Bra-HslehirtbRlEh MR Surface

312 is shoyn asie ValticaldiaericadAaceithal isupRiRendira tadhetenisideoathdatiRaughdhe
non-indented planar surface 312 can be a non-vertical planar surface that is non-perpendicular to the

top side sprface 3y example, the paddle 202 can have a length ratio of a length of the outwardly

extending planarigtiifagandkliey el ienaifaoé theindentee-Rianae suface: 308 in R appeximate
range from 0.3 t02.7, based on the angle 314 of %%oximately 135 degrees plus 25 degrees.or minus

5 degreeB R fol ExAMRIRITRIE h ALY A5 ¢t Have SheRGHRT S EHtAL RERgh BFiAtE Sitisrdly

extending ffandi slkifacarlopvrie 3 tangthel thetranvindrpitedpanar sufage33224n 8 approximate
range from 0.3 to 8.5, based on the angle 314 of approximately 135 degrees plus 25 degrees or minus

5 degree¥STUCAlRIANE SHEATH Bt dH BRTGRSTRARMSHHALR 8BS (%P1 %xi8hd and intersect the non-indented

planar surface 3¢ akanhslezandapdigtamme ko away dramdiherindeoted Rianar sutfrceus@drdine
horizontal distance 316 is defined as a length of the extension 306 hetween the indented planar
surface fd%e&ﬁlﬂlﬁwglﬁg?f—iﬁﬂéﬁfgd%lgn%%u?fa%’ g§?12‘.) the, difienigy R A iﬁ%ﬁféggei, h&hdtizontal

distance gifcamdectersdréarexamplebadangthiatiogd f1e horipprirldistance3dé&aesiplae length
e i e sece 58 can g n o oprgu e e PO B2 e e anle
the anglat@l feigshommnhasddeges it plghihatagls Bl4aamnbendiffesé nhehamedaring, the
angle 31?51335} bs%r:{’gge el%renelsa?lr gp%?o%%%getg Sra%sges r(\)NrrrlI B%dt%ttg%,”%gsséd on the angle 314 of
approximately 135 degrees plus 25 degrees or minus 5 degrees.
The outwardly extending planar surface 310 can extend and intersect the non-indented
planar surface 312 at a horizontal distance 316 away from the indented planar surface 308.
The horizontal distance 316 is defined as a length of the extension 306 between the indented
planar surface 308 and the non-indented planar surface 312.
As the angle 314 increases, the horizontal distance 316 can decrease. For example, a
length ratio of the horizontal distance 316 over the length of the indented planar surface 308
can be in an approximate range from 0.3 to 2.4, based on the angle 314 of approximately 135
degrees plus 25 degrees or minus 5 degrees.
For illustrative purposes, the angle 314 is shown as 130 degrees, although the angle
314 can be different. For example, the angle 314 can be 135 degrees or 160 degrees as
shown by dotted lines.
The paddle 202 can be formed by stamping or other mechanical processes. For

example, the extension 306 can be formed by stamping the paddle 202 such that the indented

planar surface 308 is at the angle 314 with the outwardly extending planar surface 310.



The paddle 202 can be formed by stamping or other mechanical processes. For example, the
extension 306 can be formed by stamping the paddle 202 such that the indented planar surface 308 is
at the angle 314 with the outwardly extending planar surface 310. The paddle 202 can be patrtially
exposed from the encapsulation 104 of FIG. 1. The bottom side 302 can be exposed from the

encapsulation 19ge pheiRotoM aif8e3pa Ay R& soRERRMVIH KR gReaRRIHAINEG4G. 1. Thgebottom

side 302 can be mounted over external systems (not shown). For example, the bottom side 302 can

be attacRiEE L S rdhsrprivsararedid s rtie Aeerpsr ko dt - thEhs RSN did e g9 sAnpke

grounded il hringigonnesieshialaiednadsan external ground potential, or an electrical reference point
that is external to the integrated circuit packaging system 100 of FIG. 1. While other paddles have

what appear to BESiRMEARES 3ie HBORENTEMHREHA0Eh IR VSIERI h AT g8 B det&eted and

unrecogrizgiplt haw beabRniyidorghrtbarerabisitIdy ekibaNrphifsasdthatithe aaswerswas realized
that the angle 314 was critical to solving the problems. It has been discovered that the indented

planar sUrAEP S8 RPLORSi the Bu bR Ry X aAeth BYpPeiag SOPRRLY10 SMHBLAGIEEMBrovides
improvedsteliafilfyteBasebpndadiecerrnpipsiscHoy gelaminativneResues i dapsibsRtstamped areas
or half-etched areas of leadframe designs and has more chance to occur due to big epoxy mold
compourRf{ENIES first iy tHe 'gaps. with angle 314, a gap under the outwardly extending

planar surface 34Binasseffisiatespaero gratilhppe £neaRs dafilko oy, IRprpnsdeme | dapilipieThe
improved moldability prevents voids and porosity sfiJrfaces that can cause delaminaticf)g thereby
A

satisfyind SO BEhirmentesT AE AT AR UIE5088 4 %iny ks, BEApSPAY ttidnal
designs thatoiseh tha@asietenaaprtianhat thdtdasalsmbeaei ischyefiedihat thet peddle 2 waving
the angle 314 allpws the encapsulation 104 that is not only void free but also has a mold lock feature
that reliaBR ‘4B HEPTAY FEdle 202 in the encapsulation 104. The angle 314 has an approximate
range. The apprpxipaefiadigeieael datahe madnpdtbneasittkobdshateneapsy ladsasudOddnd is set
on the other end by the need to have the encapsulation. 104, having, approximately 1-75 micrometers
R g R e e R e S
planar sufiabgis1 Gnyf deeaangiachl disdessithgipd Ithdagreaspide areidsdnaigidsacitiharamgler314 is
greater thz;%lﬁlﬁGO degrees, thﬁ]gorizontal distance 316 of the egtension 306, is too smalflf paddle
202 to be$ '%‘i%%g\?%%ﬁe%il e RERSAINSECR 264 AR %8?8’?1%‘@%0&88}18 grees, a
balance dflleayinggl¥iacmeapsdlaivithlOdikksa Of dhap/oideand thewnal oakidiapaisapchitied. It is
therefore critical that the angle 314 is rgximatel 5 degrees plus 25 degre r.minus 5 degrees.
It has fur Qr Eg%r*? E@S{}érgﬁ?f% e Ihadk Wﬁsﬁﬁ% ttﬂe%f?g elgﬂ%‘@w@%ﬁﬁ%ﬂé%om fct
footprint ahpheviedegrali@ditirguprpaskagiogisysidnpdNitBasethas thaargie Gilde tdelpaddiecn02 has
the Iengtit}lrati[()) of tthc-f= horizonttal distance 316 ov rth%l?r}gth of theﬂinde(riltetd Rlanar surface 308 in the
approximaté Tange IroMOZ TS24, RN ERGI*3 14 MEAELEALTE AppYSKitiatal, f6d GRHREE not only
is the paddieaddsaifticieaily tlockad ihetherenaappsdiian 104 but the horizontal distance 316
decreases thereby allowing the footprint to be more c Referring now jo FIG. 4, therein is
shown a flow cﬁ%ﬁ’%sf g\i\érﬁgﬂ%fi ﬁlbgﬁgovfe rrﬁé?n%fae{c%g? 8?@;% in %g}}% &t c%rgu%nﬁg%léta%naéigyétetr}rlﬁ 100 in a
further embagimativof thé prassnbdnveriiond e meihatsd 00 dnclmdés 1 fekmiaguacpeacddielebing an

indented &%ﬁ@‘é‘@%@é‘fai@t% ecting ap outwardly eending planal sy fé{j‘scaelfég‘{{}o%?%eteoian%e.
approximately egrees pius egrees or minus’s degrees’in a block > mountinga
integratedlcirapiptrovien diea paddiesitt arbioeked04yahd fewahitoghahl eheapsapation @véd4heditegrated
circuit and upder the extension void free in a block 406. The resulting method, process, apparatus,
oo, pIBCE, A e e B el SRS N e R Cateir RN Srkae
accurate nsensititessafuhe fiectividleanok carebie ifilpldnendedsioly adaheipgddioRd2cngpdebkmsther ready,
efficient, 8&}%%%‘?9 AN lir@%qgﬁ%ts%rrlpa%é%qayp Eﬁl?l?é gr?g eugli%&}g?&s than 130 degrees, the voids
increase. If the angle 314 is greater than 160 degrees, the horizontal distance 316 of the
extension 306 is too small for the paddle 202 to be sufficiently locked in the encapsulation
104. With the angle 314 preferably at 135 degrees, a balance of having the encapsulation 104
free of the voids and the mold lock feature is achieved. It is therefore critical that the angle

314 is approximately 135 degrees plus 25 degrees or minus 5 degrees.



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. While the invention has been described in conjunction with a specific best mode, it

is to be understpoghthatimanbeaitarfaivesd medifieptiaas 2ndnmiiatiarsatioe appRieOt R dRose
skilled in the art in light of the aforegoing description. Accordingly, it is intended to embrace all such

alternativi¥NRISHIRORIGAS L RE VAIRSIUAY HiraiaiPirkRFnas ¥ieNe 8P inBietlardhaansie Alidnatters

hithertofarR spidtaEPOZIRI GESRaWM iathe SCERMRIMBEREIDEWARSS 316 tovEE IRterRieiedingmn
illustrative and non-limiting sense. What is claimed is: 1. A method of manufacture of an integrated

circuit pal@dsgiag BN CREriIRgtFdAniARPL s HBME Kash A amildbiRed DlanarBErfeintktsecting
an outwajicHye£de sl il Sy fiaste R AR Arwe Rl pRPIeXiRaiely2b3 3 ieieasydlsisked kiageees or

minus 5 degrees; mountinlgr‘[‘gn integrated circuit over the paddle; and forming an encapsulation over

the integm%}}%ﬁw]aw dhehorzonil distagRs 4@ decreases thereby allowing the footprint to

be more compact.

Referring now to FIG. 4, therein is shown a flow chart of a method 400 of
manufacture of the integrated circuit packaging system 100 in a further embodiment of the
present invention. The method 400 includes: forming a paddle having an indented planar
surface intersecting an outwardly extending planar surface at an angle of approximately 135
degrees plus 25 degrees or minus 5 degrees in a block 402; mounting an integrated circuit
over the paddle in a block 404; and forming an encapsulation over the integrated circuit and
under the extension void free in a block 406.

The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and
effective, and can be implemented by adapting known components for ready, efficient, and
economical manufacturing, application, and utilization.

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.

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 that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.



2. The method as claimed in claim 1 wherein forming the paddle includes forming the paddle with the
angle in an approximate range from 130 degrees to 145 degrees. 3. The method as claimed in
claim 1 wherein forming the paddle includes forming the paddle with the angle in an approximate
range from 130 degrees to 140 degrees. 4. The method as claimed in claim 1 wherein forming the
paddle inglydes fosmisgithe paddle having a non-indented planar surface intersecting the outwardly
extending planar surface, the non-indented planar surface non-perpendicular to the outwardly
extending planar.surfage. mettfodThg meihothasrelaithednn pleisraeavhareint fosmingihe pacdia
includes forming the paddle having a top side and a non-indented planar surface intersecting the top
side, the T1BRIUBAted planar surface perpendicular to the top side. 6. A method of manufacture of
an integrated cirfouihipackagiiiky evingomprisitgrdarpinga padsie hawngdindndantadvalanar
surface intersecting an outwardly extendinﬁ planar surf?ce t an angle o{ ai ogimatelyéf’[% egrees
plus 25 degrees or mirfe B HBY BB BIHS 2h A InfRE A8 BRI BT bh %a 8@l fSrming an
encapsulation over thedigiegsasechiieuitdgeernder the extension void free, the encapsulation partially
exposing the paddle.. 7. The methad as claimed in (i:éaim 6, wherein forming the paddle includes

forming the padt& ARG AR HLHE B RE GBI %

eﬂéqﬁding planar surface and the indented
planar surface ifoamniapproxigie rangeovenb@. titepZait dasediomthendagire extension void free.
2. The method as claimed in claim 1 wherein forming the paddle includes

forming the paddle with the angle in an approximate range from 130 degrees to 145 degrees.

3. The method as claimed in claim 1 wherein forming the paddle includes

forming the paddle with the angle in an approximate range from 130 degrees to 140 degrees.

4. The method as claimed in claim 1 wherein forming the paddle includes
forming the paddle having a non-indented planar surface intersecting the outwardly extending
planar surface, the non-indented planar surface non-perpendicular to the outwardly extending

planar surface.

5. The method as claimed in claim 1 wherein forming the paddle includes
forming the paddle having a top side and a non-indented planar surface intersecting the top

side, the non-indented planar surface perpendicular to the top side.

6. A method of manufacture of an integrated circuit packaging system
comprising:
forming a paddle having an indented planar surface intersecting an outwardly
extending planar surface at an angle of approximately 135 degrees plus 25
degrees or minus 5 degrees;
mounting an integrated circuit over the paddle; and
forming an encapsulation over the integrated circuit and under the extension void free,

the encapsulation partially exposing the paddle.

7. The method as claimed in claim 6 wherein forming the paddle includes
forming the paddle having a length ratio of the outwardly extending planar surface and the

indented planar surface in an approximate range from 0.3 to 2.7 based on the angle.



8. The method as claimed in claim 6 wherein forming the paddle includes forming the paddle having a
non-indented planar surface and a length ratio of the outwardly extending planar surface and the
non-indented planar surface in an approximate range from 0.3 to 8.5 based on the angle. 9. The
method as claimed in claim 6 wherein forming the paddle includes forming the paddle having the

outwardly extengling plgpar aufliaae £xamaed ata Nenz ontalditanes aiay fkenpiberindenirdplanar
surface and a Ien%h ratio of the horizontal distance and the indented planar surface in an approximate

range frofArBi88g e Pivlle havinge apgiindenteropippr safAckand Adrrel RhtBeerai krming
the paddig ipciuglepiiarpiagthe paddir havingdenen pideandf.bomindensdRianRr SHHa¢R m

intersectin%the top side, the non-indented planar surface non-perpendicular to the top side. 11. An
integratef iR it RXERAGPPEPAE M comprising: a paddle having an indented planar surface

intersecting an qutwardly extending planar surface at an angle of approximately 135 degrees plus 25
degrees or minds 5 de%lg@egfeihoﬁlutégr @Hlﬁgrcﬁﬁt JOuP 0 WhLHSHE: ‘ﬁ@%eﬂﬁ‘&a&%&%&idﬁi\’@?@he
integrate¢beiiouit dachuaderiihamxiassiatweityieeending pldihe systes ascalaimad imolasnid wherein
e P e S P HEaCHe WIDE RS L ARoRe AR aes oM RN SSRipaR e

and the indented planar surface in an approximate range from 0.3 to 2.4 based on the angle.

10. The method as claimed in claim 6 wherein forming the paddle includes
forming the paddle having a top side and a non-indented planar surface intersecting the top

side, the non-indented planar surface non-perpendicular to the top side.

1. An integrated circuit packaging system comprising:

a paddle having an indented planar surface intersecting an outwardly extending planar
surface at an angle of approximately 135 degrees plus 25 degrees or minus 5
degrees;

an integrated circuit over the paddle; and

an encapsulation over the integrated circuit and under the extension void free.

12. The system as claimed in claim 11 wherein the paddle includes the paddle

with the angle in an approximate range from 130 degrees to 145 degrees.

13. The system as claimed in claim 11 wherein the paddle includes the paddle

with the angle in an approximate range from 130 degrees to 140 degrees.

14. The system as claimed in claim 11 wherein the paddle includes the paddle
having a non-indented planar surface intersecting the outwardly extending planar surface, the

non-indented planar surface non-perpendicular to the outwardly extending planar surface.

15. The system as claimed in claim 11 wherein the paddle includes the paddle
having a top side and a non-indented planar surface intersecting the top side, the non-

indented planar surface perpendicular to the top side.

16. The system as claimed in claim 11 wherein the encapsulation partially exposes

the paddle.
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13. The system as claimed in claim 11 wherein the paddle includes the paddle with the angle in an
approximate range from 130 degrees to 140 degrees. 14. The system as claimed in claim 11
wherein the paddle includes the paddle having a non-indented planar surface intersecting the
outwardly extending planar surface, the non-indented planar surface non-perpendicular to the
outwardly extenging phRISUEAFEs claikidTIESHHENS AsHIRIMERHSIRIN hbiwhareie heipaddie
includes the paddle having a toE side and a non-indented ?Ianar surface intersecting the top side, the

non-indeRiIN8IAn et aidop et pbR aRimA % HE e tigeblanar gurfice Jnddeihr 0dsaifba i daim 11

wherein thigreacapsylBiRoxpatia R¥IRsaDBePRIWRsed onlthe HRgISYStem as claimed in claim 16
wherein the paddle includes the paddle having a length ratio of the outwardly extending planar surface

and the indentedgplanarisukiateninag e rppeaXximatei iange e . 3He gaddasacereindapgirlle 18.
The system as claimed in claim 16 wherein the paddle includes the paddle having a non-indented
oy SR T B i S ERAN b CHAE AR R G
planar suiiaedaanthp proxinrRiedapgafreana ia Ssappssdnandhengagiom 0.310.8Thbasydtem as

claimed i@}?lai 16 wherein the paddle includes the paddle having the outwardly extending planar
surface exfefifett at a horizontal distance away from the indented planar surface and a length ratio of

the horizontal distance.and the indented planar surface, in an a ximate range from 0.3 t0 2.4 based
onthe angle. T30, TSy A 48 SARG T ST 16 eI 1% P R st e
having a hapisgdthamndts adhyintentidgpidnar surface inxtersiedtingatheriopnsad €littaaromviayénbed planar
surface nth_Pne(chnef\Qg Igfjalggrt%utr acteognsddae length ratio of the horizontal distance and the indented

planar surface in an approximate range from 0.3 to 2.4 based on the angle.

20. The system as claimed in claim 16 wherein the paddle includes the paddle
having a top side and a non-indented planar surface intersecting the top side, the non-

indented planar surface non-perpendicular to the top side.
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