METHOD FOR FABRICATING SEMICONDUCTOR PACKAGES, AND LEADFRAME ASSEMBLIES
FOR THE FABRICATION THEREOF TECHNICAL FIELD The present invention relates generally to
semiconductor devices, and more particularly to a method for fabricating semiconductor packages
and to leadframe assemblies utilized in the fabrication thereof. BACKGROUND ART Continuing
progress in integrated circuit ("IC") technology continues to lead to higher and higher levels of circuit
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lower cost, increased miniaturization of components, and greater packaging density or integrated
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Semiconductor devices are constructed from a silicon or gallium arsenide wafer through a process
that comprises a number of deposition, masking, diffusion, etching, and implanting steps. Usually,
many individual devices are constructed op l%(ae same wafer. When the devices are separated into
individual rectangular units, each takes thd Wgﬂlé}%g In order to connect a die with other

circuitry, it is comymon to mount it on a legdframe or on a multi-chiﬁ&g]odule@@.ieliﬁstrate tHat is

surrounded by d RENTERSE cHMEM F_nRIFSNICERY i nSRBEAHE Yol S r @ MM Gividually
connecteghiti culsil-focdisghieb eoefighti datitite seraitivaceidicpatrayenatbei ks lapiegesdriiedy fine
gold or aluminum wires. The . assembljes are then completed by individually encapsulating them in
molded plfglgﬁgi;& E%‘?fﬂt?fécﬂgﬂié e "packages"”. With continuing technology improvements,
packages themselves are also achieving higher and higher density. The chip scale package ("CSP")
is a popular package configuration in the semiconductor industry. The size of a CSP package is only
slightly larger than the IC chip, or die, th&A(hEiHUMRARRe CSP therefore saves considerable

space over earlier, larger 1 configurations. In addition, since the smaller CSP size shortens internal
signal transmis$ioRti pHith PReeress A earaisebdsaErodGel franpategl eentinues to lead to higher

and higher levels of circuit integration. Thisis aresult of the computer industry’s relentless
drive toward higher performance, lower cost, increased miniaturization of components, and
greater packaging density of integrated circuits. As new generations of integrated circuit
products are released, the functionality of those products increases while the number of
components used to fabricate them decreases.

Semiconductor devices are constructed from a silicon or galium arsenide wafer
through a process that comprises a number of deposition, masking, diffusion, etching, and
implanting steps. Usually, many individual devices are constructed on the same wafer.
When the devices are separated into individual rectangular units, each takes the form of an IC
die

In order to connect a die with other circuitry, it is common to mount it on aleadframe
or on a multi-chip module substrate that is surrounded by a number of contact connections.
Each die has bonding pads that are then individually connected in a wire-bonding operation
to the leadframe's contact connections, using extremely fine gold or aluminum wires. The
assemblies are then completed by individually encapsulating them in molded plastic or
ceramic bodies called “packages’. With continuing technology improvements, packages
themselves are also achieving higher and higher density.

The chip scale package (“CSP’) is a popular package configuration in the
semiconductor industry. The size of a CSP package is only dlightly larger than the IC chip,
or die, that it encapsulates. The CSP therefore saves considerable space over earlier, larger



The chip carrying structures within a CSP commonly include a leadframe that provides mechanical
support for the individual IC device die. The leadframe also provides interconnect lines that enable the
die to be connected electrically to surrounding circuitry. Since the CSP leadframe is usually low in cost
and easy to work with, it has become a popular package configuration for consumer electronic
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leadframe packagg}gMLP"), and the bottom leaded package ("BLP"). Popular leadless CSP's include
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and lower signal attenuation. A conventional semjcaonductor. package is typically manufactured in
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is optimized specifically for a given IC size and input/output (“1/O”) configuration, a designer
often compromises by selecting an already available package instead. The selection is done
by matching the size and I/O termina requirements of the IC as closely as possible to
available packages for which the tooling investment has already been made. In such a case,
unfortunately, the resulting package is optimized for neither density nor material cost.

During manufacturing of semiconductor packages, they are typicaly connected
together either in an array or in a strip configuration. The individual packages must then be
separated from each other. The separation process is referred to as “singulation”.
Contemporary singulation uses either a sawing process or a punching process to separate the
individual semiconductor packages. Punch singulation and saw singulation technologies are
efficient and well devel oped.

However, there are still significant disadvantages with both punch singulation and saw
singulation. For example, punch singulation wastes leadframe space (circuit area), can suffer
from debris damage, and requires molds and singulation dies that are individually sized for
each leadframe body size. This causes increased tooling investments or sub-optimized design
compromises. Saw singulation processes can form voids, can suffer strip warpage from
differences in the thermal expansion of the material layers used, and can be impaired by

materials that outgas.



2 Solutions to these problems have been long sought but prior developments have not taught or
suggested any solutions and, thus, solutions to these problems have long eluded those skilled in the
art. DISCLOSURE OF THE INVENTION The present invention provides a method for fabricating
semiconductor packages. A leadframe is provided for packages that are to be singulated with
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mold cap dimensions that are larger than the respective predetermined package body sizes. The mold
caps and P8Rk RITESEd Y FPLHGIRAD iz S8 WHORSHGhhesR P ATt B LY th & Wi nsions

of the malkbsagsiiedhe tigsaective predetermined package body sizes. Certain embodiments of the
invention have other advantages in addition to or in place of those mentioned above. The advantages
will become apparent to those skilled in the art from a reading of the following detailed description
when taken with reference to the gwww%m TORESCRIPTION OF THE
DRAWINGS FIG. | (PRIOR ART) Is a top view of a prior art leadframe with molded semiconductor
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dimensions of the mold caps to the respective predetermined package body sizes.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages 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 (PRIOR ART) is a top view of a prior art leadframe with molded
semiconductor packages;

FIG. 2 (PRIOR ART) isaprior art package singulation punching configuration;

FIG. 3 (PRIOR ART) is a prior art package resulting from singulation punching as
illustrated in FIG. 2 (PRIOR ART);

FIG. 4 (PRIOR ART) isatop view of a prior art tape-attached |eadframe with block
molded semiconductor packages formed thereon;

FIG.5 (PRIOR ART) is a side view of the prior art tape-attached leadframe and
packages shown in FIG. 4 (PRIOR ART);

FIG. 6 (PRIOR ART) figuratively illustrates prior art singulation of semiconductor
package blocks by sawing;

FIG. 7 (PRIOR ART) shows a strip of package blocks after sawing singulation;

FIG. 8 is a view of a leadframe and mold cap array in accordance with the present

invention;



FIG. 9 is a figurative illustration of sawing singulation of semiconductor packages from the leadframe
and mold cap array shown in FIG. 8; FIG. 10 is a figurative illustration of an individual molded
semiconductor package resulting from the sawing singulation illustrated in FIG. 9; FIG. 11 is an
enlarged figurative view of a mold cap and a portion of the leadframe shown in the structure of FIG. 8;

FIG. 12 is a figurptive view g dnodi narsinorabiosthiahghamguliaibHoofl dehtitbiaiier aixdrtegenl ridge
sawing guide; FIG. 13 is a figurative view of a mold cap similar to that shown in FIG. 11 but having an
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INVENTION In the followin desc_riEtion, numerous specific details are given to provide a thorough
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configurations and process stgfs are_not disclosed in detail. Likewise, the drawings showing
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dimensions are FpGINe paiitigofpreseirRiatismans @resEowar exaggerdied in the drawindhalag. Also,
where mumfrl]f embodiments are disclosed and described having some features in common, for clarity

and ease0f HOHETYHESBSfon thereof like features one to another will ordinarily be described

with like referengeznaBgyalfigliize verniemerizantid @p sheddneainisaeined B plang bavaie! to the
conventional F@g@#ﬁr plane or surlf%(}:e of the semiconductor package, regardless of its orientation. The
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’p%}%endicular to the horizontal as just defined. Terms, such as
“on", "above", "iFe{ovi4 "lgotonviy et "sidel’ (aetind sfdeviatkicathmghesihi domdector” peekagerdirunder”,
are defined with respect to the horizontal plane. In fabricating semiconductor packages, two common
types of &'ﬁ%‘g AT giib 83%“(“&593’ rj are differentiated by their singulation methods. One type is
singulated by punching the individual packages from a leadframe on which the package mold caps

have been formed in an array by pocket molding. The other type is singulated by sawing the
BEST MODE FOR CARRYING OUT THE INVENTION

In the following description, numerous specific details are given to provide a thorough
understanding of the invention. However, it will be apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known configurations and process steps are not disclosed in detail. 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
exaggerated in the drawing FIGs. Also, where multiple embodiments are disclosed and
described having some features in common, for clarity and ease of illustration and description
thereof like features one to another will ordinarily be described with like reference numerals.

The term “horizontal” as used herein is defined as a plane parallel to the conventional
major plane or surface of the semiconductor package, regardiess of its orientation. The term
“vertical” refersto adirection perpendicular to the horizontal as just defined. Terms, such as
“on”, “above’, “below”, “bottom”, “top”, “side” (as in “sidewal”), “higher”, “lower”,
“over”, and “under”, are defined with respect to the horizontal plane.

In fabricating semiconductor packages, two common types of quad leadless packages
("QLP'S") are differentiated by their singulation methods. One type is singulated by
punching the individual packages from a leadframe on which the package mold caps have
been formed in an array by pocket molding. The other type is singulated by sawing the



4 individual packages from a tape-attached leadframe on which the package mold caps have been
formed serially by block molding. Referring now to FIG. 1 (PRIOR ART), therein is shown a top view of
a prior art leadframe and mold cap array 100 having molded semiconductor packages 102 formed on
a leadframe 104 and ready for singulation by punching. The leadframe 104 is a conventional,

standardileadiitaeaaregees rRlde thpeaieenali rtantPaskade svhbh are peeragethiarcspdaisie

conventional pocket molding, with spacings 106 therebetween. (In pocket molding, each chip is
encapsul3te it el Ay MoReek B8Rl ™owing a singulation punch to be used to cut the leadframe
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or array are encapsulated within a Sin{%lﬁ molded body.) Referring now to FIG. 2 (PRIOR ART), therein
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leads 214. Therﬁ{grrg ’pséir%%ﬁlggﬁ/, the molded semiconductor packages 102 each include a mold cap

208 that has been formed on a corresponding leadframe body 210 on the leadframe 104. As

is known in the art, the leadframe body 210 is the portion of the leadframe 104 that is

laterally co-extensive with the punch die 206 and fits within the dimensions of the punch 202.

Singulation is then effected by receiving the molded semiconductor packages 102
individually in respective individual punch die 206 and then driving the punches 202 through
the leadframe 104 and against the punch die 206. This cuts the leadframe 104 against the
punch die 206 and thereby separates (singul ates) the molded semiconductor packages 102.

As can be seen, the size of the mold cap 208 must be smaller than the size of the
leadframe body 210 in order to have room for the punch 202, the stripper 204, and the punch
die 206. This results in formation of a portion 212 of the leadframe body 210 that is
peripheral to and outside the environmental and physical protection of the mold cap 208.

Since the portion 212 is outside and unprotected by the mold cap 208, the portion 212
cannot be utilized for internal circuit connections and lead routing. Similarly, it is generally
unsuitable for external electrical contacts such as the contact leads 214. Therefore, since the
punch singulation operation requires the leadframe body 210 to be larger than the mold cap
208, the resulting exposed nonfunctional periphery (the portion 212) causes and forms a

larger than necessary package that wastes space.

5



punch singulation operation requires the leadframe body 210 to be larger than the mold cap 208, the
resulting exposed nonfunctional periphery (the portion 212) causes and forms a larger than necessary
package that wastes space. 5 Another disadvantage of punch singulation is the tendency of the
relatively weak material of the leadframe 104 to tear at the sheer or cutting line between the punch

202 and the punghifie 2R&dlAiggaNOHGNAGE SiRaarBRN eRsaldfieasyopf ihe ralnesy weak

semiconductor package 102. It can also leave debris that may subseguently be shed and cause
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respectively, top and side views of a prior art tape-attached leadframe 400. In conventional

fashion, semiconductor package blocks 402 are formed by block molding on the tape-
attached leadframe 400, which in turn is attached to and supported on a tape 500 (FIG. 5
(PRIOR ART)). The individual semiconductor packages 404 that are to be singulated from
the semiconductor package blocks 402 areillustrated in phantom.

Referring now to FIG. 6 (PRIOR ART), therein is shown a figurative illustration of
prior art sawing singulation of the strip of the semiconductor package blocks 402 into
individual semiconductor packages. In particular, after the tape 500 (FIG. 5 (PRIOR ART))
is removed from the leadframe 400, the individual semiconductor packages 404 (FIG. 4
(PRIOR ART)) in the semiconductor package blocks 402 are separated by a saw 600. For
example, the mold strip may be mounted in conventional manner on a film 602 on a film
frame 604, as illustrated, or it may be mounted on a chuck (not shown), for sawing
singulation by the saw 600.

Referring now to FIG. 7 (PRIOR ART), therein is shown a strip of the package blocks
402, such as shown in FIG. 6 (PRIOR ART), after sawing singulation.

Sawing singulation has several advantages. More space can be provided between the
individual packages. It is not necessary to fabricate mold sizes individually per leadframe
body size. It is not necessary to fabricate individual singulation die sizes per leadframe body

size.



Referring now to FIG. 7 (PRIOR ART), therein is shown a strip of the package blocks 402, such as
shown in FIG. 6 (PRIOR ART), after sawing singulation. Sawing singulation has several advantages.
More space can be provided between the individual packages. It is not necessary to fabricate mold
sizes individually per leadframe body size. It is not necessary to fabricate individual singulation die

sizes per leadfrafegadvnaizaiemayadditenahadvantags iathad the srid §ae aambedagepmee size

as the leadframe_hody. This allows additional routing for a given size than js attainable with package
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however, has several disadvantages. For example, it requires attaching the leadframe to a tape in
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invention, that it is p&ssible tQ o?&rl%fe benefits of punch singulation processing and the benefits of
saw singmgﬁﬂ?ﬂep% %@H‘aa&ﬁﬁ imgré‘?sadvantages. Thus, as taught by the present
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molding processes.

It has been discovered, as taught by the present invention, that it is possible to obtain
the benefits of punch singulation processing and the benefits of saw singulation processing
while avoiding the disadvantages. Thus, as taught by the present invention, a standard array
leadframe, for example of the type used for QLP punch singulation, can be utilized instead
for saw singulation by providing the array leadframe with a newly discovered mold cap
configuration. Since a tape-attached leadframe is then not needed for singulating the
packages by sawing, prior disadvantages are resolved, such as those caused by outgassing, by
differences of thermal expansion coefficients, and by difficulties in identifying defective
packages that need to be rejected. Better mold cap formation is also afforded since the mold
caps can be formed individually by pocket molds. Pocket molding enables better control of
the mold flow (for example, turbulent flow prevention), thereby reducing voiding risks that
are seen with block molding on a tape-attached leadframe.

Referring now to FIG. 8, therein is shown a leadframe assembly, and more
particularly a leadframe and mold cap array 800, configured in accordance with the present
invention. The |leadframe and mold cap array 800 includes a leadframe 802 that may be, for
example, similar to a standard array leadframe such as the leadframe 104 (FIG. 1 (PRIOR
ART)) that is used for package singulation by punching. Thus, the leadframe 802 is a tape

free leadframe.



caps can be formed individually by pocket molds. Pocket molding enables better control of the mold
flow (for example, turbulent flow prevention), thereby reducing voiding risks that are seen with block
molding on a tape-attached leadframe. Referring now to FIG. 8, therein is shown a leadframe

assembly, and more particularly a leadframe and mold cap array 800, configured in accordance with
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Referring now to FIG. 11, therein is shown, somewhat figuratively, a mold cap 804
and a portion of the leadframe 802 from the leadframe and mold cap array 800 (FIG. 8). The
mold cap size (or dimension) is represented by an arrow 1100, and the respective
predetermined package body size (or dimension) of the package 1000 that will be formed
following singulation is represented by an arrow 1102. The arrow 1100 is longer than the
arrow 1102, showing that the size of the mold cap 804 is greater than the body size of the
package 1000. It will be understood, of course, that similar size relationships obtain for the
dimension of the mold cap 804 that is transverse to that shown in FIG. 11, and that the
respective predetermined package body sizes of the several packages may be the same or
different, as needed or desired.

It will be appreciated that the mold cap 804 is thus “oversize’, affording physical
support and protection for the portions of the leadframe 802 immediately outside the
dimensions of the package body (the arrow 1102). This facilitates direct singulation by
sawing, such as by the saw 900. As can be seen, the saw 900 and the mold cap 804 are
positioned to saw through the mold cap 804 at the width of the package body (the arrow
1102). A similar cut is made on the opposite side, as will be readily understood, and
corresponding cuts are made on the transverse front and rear sides of the mold cap 804 at a
spacing appropriate to the package body size along that dimension. This singulates the
package 1000 from the original mold cap 804 and the leadframe 802. The body size of the
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dimension of the mold cap 804 that is transverse to that shown in FIG. 11, and that the respective
predetermined package body sizes of the several packages may be the same or different, as needed
or desired. It will be appreciated that the mold cap 804 is thus "oversize", affording physical support
and protection for the portions of the leadframe 802 immediately outside the dimensions of the

package agivdtbe pekagdlOdo TiRisHasilifrtestdifRcbRiB@UIRLIN By tiea WiR@nSeeh iAsdaiae Faw 900.
As can be seen, the saw 900 and the mold cap 804 are positioned to saw through the mold cap 804

at the widtfofthe PEIESHRISTa QR B b5 16 SPTAIRGHIQr LR & MRIRCBAHEG ISR AR as wil

be readilyrassigrsiogidedits. corresponding cuts are made on the transverse front and rear sides of the
mold cap 804 at a_ spacin appr?Friate to the_igackage body size along that dimensjon. This singulates

the package 1008 SHRY ALY IS mie1dNER "85 SHRY th SARSUNSHILOSES Vele RERILCR FHHR 8
Zingul_iteﬁ maa_k&_«lgehb%{?l'@ @bgrs_maw]gfmﬁi ﬁ(er_!P@. 110Bun IﬁE@i Aimensiegriusiiaies @Qid_elqg) frb As
escribed, a similar result IS 0 n or the dimension In the transverse (or crosswise) direction.
Ratorring IO b T4 208 SRS P so ol A A Soh B G L A IS (e
mold cap @ieAts@profntidold capti?aviaghag inéagtak Sawbed GUH e tirrdgiondhgdarsbla R’

ded therein. The ridges 1202 ised elements that ded into the top of the mold
1200 aloAGHETI0L (NEreB 10 U LT o A b e BETEHT P XA Riaton o

the packags tI6H)0 stEbiti riel g gai d8 0 it eadtiliz ethéo spRSIHON, skabilizgrpeddeiornehassisbteatiyv 900,
as illustrated, for more accurately singulating the package 1000 from the mold cap 1200. Referring
now to F@WEH@FQW@%@%@%&E%@@%@ ., 'd mold cap 1300 similar to the mold cap 804
shown in FIG. 1Refenti ngavidetbWilS a1Bjntepehl Eaiog g woleen e ituraiobslotsritdelcap tigosides of
the mold cap 1300, As shown, the s|ots 130 ord integral mqld cap sawing guide process.and
assistan Ui L IR LR AR PO R Ly e TG SEEA00 78, X eEss RTA g FB o FIG.
14, therethdS @ino\wh solowaoRadt teasiteshsic et Aidliorcdp13oating sehoivanthethstp ackaosf ol

e e L o 00 S ROV IS el eoes

by the ridges 1202 (FIG. 12).

Referring now to FIG. 14, therein is shown a flow chart of a method 1400 for
fabricating semiconductor packages in accordance with the present invention. The method
1400 includes providing a leadframe for packages that are to be singulated with respective
predetermined package body sizes, in a block 1402; forming individual mold caps on the
leadframe with mold cap dimensions that are larger than the respective predetermined
package body sizes, in a block 1404; and sawing the mold caps and leadframe to singulate
packages therefrom and reduce the dimensions of the mold caps to the respective
predetermined package body sizes, in ablock 1406.

With reference to the drawing FIGs., the manufacturing method for fabricating the
semiconductor packages 1000 is performed as follows:

1. The mold caps 804 are formed on the array leadframe 802, the mold caps 804
being noticeably larger in their latera dimensions than the sizes of the individua
leadframe bodies over which the mold caps 804 are formed, and larger than the
body size of the package 1000 that will be singulated therefrom. (FIGs. 8 and 11)

2. The packages 1000 are then singulated from the leadframe and mold cap array 800
by sawing singulation, reducing the dimensions of the mold caps to the respective
singulated package body sizes. (FIGs. 8-11)



predetermined package body sizes, in a block 1402; forming individual mold caps on the leadframe
with mold cap dimensions that are larger than the respective predetermined package body sizes, in a
block 1404; and sawing the mold caps and leadframe to singulate packages therefrom and reduce the
dimensions of the mold caps to the respective predetermined package body sizes, in a block 1406.

With reference tpiiei éipetiatnés fs, dheoronortieel UdompaethagfomiaBrigaiiaskie SRINiseieeusctor

packages 1000 is performed as follows; 1. The mold caps 804 are formed on the array leadframe 802,

the mold CAPaRAVRAgesaH LB SR ar A oTRilaR AR YRR FW SP6Y18F 8% individual

leadframe bodieghgyeit WaidiethalissideeaPh8Ptharadenneds futyli teOR] saanctmtubedpatkagesthe
package 1000 that will be_sing_ulated therefrom. (FIGs. 8 and 11) 2. The packages 1000 are then

singulate® HISRE RAEAEH AR TGk TG 880 A6GPEAIEh IR Jirf BSHR,  FMGTILATY (HENIS
dimensionggerthe GieltheaRs thctRARIRENY W #ioaY | 2igAINAtkeombddyGisaa tdlastagesl)®y The final
structure is an economical, com a??{}, high integri% package that benefits from the advanta%&j of array
e aclramE BV 5 AR A - 58 RS AU 2,201 ARG QEFEEER Ve ER AN the
method foyi fieliiegitRingemiconeRigs Rapkaiisreae thatwmiiags akpiaribin dbe firhuitgtian theteof,
accordin%ég. the. resentjnvengoa, furnish important and heretofore unavailable solutions, capabilities,
and func RGEBI8Yd MR A BIP LT R hed leadframe, for example, it is no longer

necessary to CORiiiRervalivautgesinpatvitie Warnegeees difftrenaesoh daenmeddfxaassian be

el 1l LA AT DS o HARRE B DU NI S, o DT ChieBsed

outside thentididabiapwhilis eeblaig grefiepiokaiwsadity while enabling smaller package sizes. Still
another advantgﬁ\l/is the elimination of nggéiﬁulation- eﬁerated debris that ca ccur with punch
. 66

singulation. By |ﬁ‘80} Bhe énﬁyé)ge t %&ﬂ%ﬂ%iﬂs&%ﬂ résdllléahg for
customizeccpuwitmgsunuinghgdies oand strippers to match the particular dimensions of individual
package body Sgye gﬂwi ng rather then punching, the present invention additionally avoids the need for
customized punches, punch dies, and strippers to match the particular dimensions of
individual package body sizes.

Another advantage is the better mold cap formation that is made possible by forming
the mold caps in pocket molds. Pocket molding of the mold caps affords better control of the
mold flow (for example, turbulent flow prevention) in the mold cavities. This reduces
voiding risks that can occur with block molding on atape-attached leadframe.

A dtill further advantage is the prevention of mold voids caused by air pockets. Such
voids can be prevented, for example, by raised mold cap features such as the integral ridges
1202 (FIG. 12) that form the sawing guides. Such air pockets, when present, are captured in
the raised ridges, thereby removing the air-pocket mold voids from the mold caps themselves.

Most notably, the present invention combines the functional and process advantages
of punch singulation processes and saw singulation processes while avoiding the
disadvantages thereof.

The resulting processes and configurations are straightforward, economical,
uncomplicated, highly versatile and effective, use conventiona technologies, and are thus
readily suited for manufacturing semiconductor packages in the widest of varieties,
dimensions, and configurations.

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
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Another advantage is the better mold cap formation that is made possible by forming the mold caps in
pocket molds. Pocket molding of the mold caps affords better control of the mold flow (for example,
turbulent flow prevention) in the mold cavities. This reduces voiding risks that can occur with block
molding on a tape-attached leadframe. A still further advantage is the prevention of mold voids caused
by air poghgis sRilled iYCiRe SRNrPRJMENEINE &f dRsgRNai uesr Pt trsetloas i iy, ieatuigerkieehn@s the
integral ridges 1202 (FIG. 12) that form the sawing guides. Such air pockets, when present, are

captured SRS A5 SCH AfEL HUrRe By EHHg I K SIS WO B SR the Shomg ehfre

themselveg! Mdestdrgiably. Ane megeenhiheiferecesnbin@stbeifvetigpaland Hecessragkatrges of
punch sirﬁgula_tion rocesses and saw singulation processes while avoiding the disadvantages thereof.

The resuftifY’' 408 HYSBrHiGH FAFE Ul S P G 8¥ical, uncomplicated, highly
versatile and effective, use conventional technologies, and are thus readily suited for manufacturing
semiconductor packages in the widest of varieties, dimensions, and configurations. 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 10 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 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. 11 THE INVENTION CLAWED IS: 1. A method for fabricating semiconductor packages,
comprising: providing a leadframe for packages that are to be singulated with respective
predetermined package body sizes; forming individual mold caps on the leadframe with mold cap
dimensions that are larger than the respective predetermined package body sizes; and sawing the
mold caps and leadframe to singulate packages therefrom and reduce the dimensions of the mold
caps to the respective predetermined package body
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sizes. 2. The method of claim | wherein providing a leadframe and forming individual mold caps
thereon further comprise providing a leadframe and forming individual mold caps thereon having
spacings closer together than the spacings of leadframes and mold caps for a corresponding punch
singulation leadframe. 3. The method of claim 1: further comprising forming integral sawing guides on
the mold TapSNYENhERITCEAMNEDNG MOl caps and leadframe further comprises sawing the mold
caps and leadframe with a saw blade and utilizing the integral sawing guides to assist the saw blade.
4. The method df claimA3mettese ifofdebmicgtithg sategoadseatumaciages cortipeisingmprises forming raised

ridges on the mold caps. 5. The method of claim 3 wherein forming the integral sawing guides further
comprises form%rgg%%gian%@%ngap reoaf:kggrense,:ttbgg 8¥eclé?m Wﬁg%}llr?% %?rmv}'r'l%gin%%ﬁbvlemold
caps on the leadframepfaditemaortppedsdetoaygsipedd caps by pocket molding. 7. The method of
claim I wherein sawing the,mald ca nd leadframe tq. singulaie packages therefrom further
comprises sanilg) I Eou L kel T R e S I B RSP R e
semiconductor packagkesgecimgr ibie gegpeotiimy caletamaydd pdiicane Hodyps zks gl that are to be
singulated with respective predetermin ckage bady sizes: 12 forming individual mold s on the
array leadframe y'B chgtﬁ(fdfnaﬁhagﬁ%%ﬂﬁ%%ﬁv%ﬁﬁ% ec%%clﬁa e?%h&%ﬁ%ﬁgfoanng ha g?gt%'grger
than the respective prdoestesnineedf phekapiobeaps S ¢ise aeshecivin gritteteraithed packad@tvagty
leadframe to singulateg?ckages therefrom and reduce the lateral dimensions of the mold caps to the
respective predetermineoﬁpackage body sizes. 9. The method of claim 8 wherein providing an array

leadframe and fgrmingindivigdual molicans onihe, %p&l;{dﬁ%dg%mgﬁg?wﬁﬁﬁgmﬂ?wgﬂ}ﬂ an

array leadframe ™
mold caps thereon further comprise providing a leadframe and forming individual mold caps

thereon having spacings closer together than the spacings of leadframes and mold caps for a

corresponding punch singulation leadframe.

3. The method of claim 1:

further comprising forming integral sawing guides on the mold caps; and

wherein sawing the mold caps and |eadframe further comprises sawing the mold caps
and leadframe with a saw blade and utilizing the integral sawing guides to

assist the saw blade.

4. The method of claim 3 wherein forming the integral sawing guides further

comprises forming raised ridges on the mold caps.

5. The method of claim 3 wherein forming the integral sawing guides further

comprises forming slots in the mold caps.

6. The method of clam 1 wherein forming individua mold caps on the

leadframe further comprises forming mold caps by pocket molding.

7. The method of clam 1 wherein sawing the mold caps and leadframe to
singulate packages therefrom further comprises sawing a tape free leadframe to singulate the
packages.

8. A method for fabricating semiconductor packages, comprising:
providing an array leadframe for packages that are to be singulated with respective
predetermined package body sizes,
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and forming individual mold caps thereon having spacings closer together than the spacings of
leadframes and mold caps for a corresponding punch singulation leadframe array. 10. The method of
claim 8: further comprising forming integral sawing guides on the mold caps; and wherein sawing the
mold caps and array leadframe further comprises sawing the mold caps and array leadframe with a
saw blade and ybHziitg theiviQelahsawieshOoid esetaragsisbthrasabh peekd Imblfng eHeoghaltclaim 10
wherein forming the integral sawing %(l;ides further comprises forming raised ridges on the mold caps.

12. The method of claiffi WH2 IR Fofn & g rar 9oy lae et niiar SRgo FrePEH¥Ring
slots in the mold caps. grédtagrimethestidgd doayBsyegrana sawing the mold caps and array leadframe

to singulate packages therefrom further comFrises sawing a tape free leadframe to sinﬂgiulate the

packages. 14. AMA0G LR CARSIOND XL e B IR I RLFOP S AR e e A A PGB adframe

for packages that are tth@e gigraulaie’nithsespantvempredeiss md etk NaghaHied Qilkdeieasi far
individual mold caps on tl'ke leadframe with mold cap dimensions that are larger than the respective
predetermined packagBHEEPAEL SEESThe leadframe assembly of claim 14 wherein the leadframe

and individual mold caps thereon have spacings closer together than the spacings of leadframes and
mold ‘caps for corresHEnAF BN FLr LD Pl b R SME i isaHr iR, a0 JsmIR
assemblyroii vidiml tdofdrtiaps contimeiamngy idadfirahsafvinbey wol@priea phevidinld en sty deaiftaansaw
blade in sawing the mold caps. 17. The leadframe assembly of claim 16 wherein the integral sawing
R 4L i MR N oo e bl R S i
wherein tbfd éatitgraks andngad ickss fortheor ceptitbegrpeacts Soguliagos| teadinatme anclgl caps. 19. The

leadframe assembly of claim 14 wherein the individual mold caps on the leadframe are pocket molded
mold caps. 10.  Themethod of clam 8:

further comprising forming integral sawing guides on the mold caps; and

wherein sawing the mold caps and array |eadframe further comprises sawing the mold
caps and array leadframe with a saw blade and utilizing the integral sawing
guidesto assist the saw blade.

11. The method of claim 10 wherein forming the integral sawing guides further

comprises forming raised ridges on the mold caps.

12. The method of claim 10 wherein forming the integral sawing guides further

comprises forming slots in the mold caps.

13. The method of claim 8 wherein sawing the mold caps and array leadframe to
singulate packages therefrom further comprises sawing a tape free leadframe to singulate the

packages.

14. A leadframe assembly for fabricating semiconductor packages, comprising:

a leadframe for packages that are to be singulated with respective predetermined
package body sizes; and

individual mold caps on the leadframe with mold cap dimensions that are larger than

the respective predetermined package body sizes.

15.  The leadframe assembly of claim 14 wherein the leadframe and individual
mold caps thereon have spacings closer together than the spacings of leadframes and mold

caps for a corresponding punch singulation leadframe assembly.
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20. The leadframe assembly of claim 14 wherein the leadframe is a tape free leadframe. 21. A
leadframe assembly for fabricating semiconductor packages, comprising: an array leadframe for
packages that are to be singulated with respective predetermined package body sizes; and individual
pocket molded mold caps on the array leadframe with mold cap lateral dimensions that are larger than

the respective predetermineeddaskaasshotly 6i2@simd4ThrRNeaeHApIRIAGSATEGIA chmiagydibaherein

the array leadframe and individual mold caps thereon have spacings closer together than the

spacings®¥ 22 BIPLhRA0S {35318 S SReAN S BB SRIMG BGARR singulation leadframe assembly.
23. The leadframe assembly of claim 21 further comprising integral sawing guides on the mold caps
(0 as3iot 2 saw Hace 11 CEMFAE A BREEIRY. S CHRE LS B L A PLIHIDE HERS he
integral Santing conaierisd bl tdgesvaeh@isertiidgss on the mold caps. 25. The leadframe assembly

of claim 23 wherein the integral sawing guides further comprise means forming slots in the mold caps.
26. The leadfraitte ass€hwblyecalfchane asantidyeof tiokaian 26| eelfraimethe arttageafrsawiegdgaioes. 14

further comprise means forming slots in the mold caps.

19. The leadframe assembly of clam 14 wherein the individua mold caps on the
leadframe are pocket molded mold caps.

20.  The leadframe assembly of clam 14 wherein the leadframe is a tape free
leadframe.

21. A leadframe assembly for fabricating semiconductor packages, comprising:

an aray leadframe for packages that are to be singulated with respective
predetermined package body sizes; and

individual pocket molded mold caps on the array leadframe with mold cap lateral
dimensions that are larger than the respective predetermined package body
Sizes.

22.  The leadframe assembly of clam 21 wherein the array leadframe and

individual mold caps thereon have spacings closer together than the spacings of |eadframes

and mold caps for a corresponding punch singulation leadframe assembly.

23. The leadframe assembly of claim 21 further comprising integral sawing guides

on the mold capsto assist a saw blade in sawing the mold caps.

24.  The leadframe assembly of clam 23 wherein the integral sawing guides

further comprise raised ridges on the mold caps.

25. The leadframe assembly of claim 23 wherein the integral sawing guides

further comprise means forming slots in the mold caps.

26.  The leadframe assembly of claim 21 wherein the array leadframe is a tape free
leadframe.
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