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[0001] This invention relates to sem conductor chip packagi ng. [0002]
Vari ous YQ®Q¥%punt package configurations are known. Each package type 5

supports an integrated circuit chip or-idi e, and provi d‘QszlpA%%%g on from
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supporting structure of the nol dedBACKGROBNED circuit package 10 to which
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met al s[0001) byThis itventiprorelai¢sivsiemicdnduéior chip ppekagimon of | eads 32 around a
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W res *@ﬂg covered with a thernoset plastic casing. [0005] The
int egrg%'a cﬂr%ﬁ%ﬁcgf%g@kagi ng industry is always driving toward nore

r el i abl[@oo4] Fig. 2 shows another conventiona! non-leaded molded integrated circuit package,
20  generally at 20. In this configuration, as in the package shown in Fig. 1, a lead frame 30
includes a pattern of leads 32 around a die attach paddie 34. A die 40, having lower and
upper surfaces 42, 44 is affixed to a die support surface 35 on the die paddle 34 using a die
attach material 50. Fine gold wires 60 are bonded fo die bond pads 46 at the upper die
surface 44 and to wire bond surfaces on the leads 32 by wire bonding. In this configuration,
25 elecirical connections between the die circuitry and the die paddle 34 are additionally provided
by fine gold wire down bonds 62, which are bonded fo die bond pads 46 at the upper die
- - surface 44 and to down bond surfaces 38 near the margin 37 of the die paddie 34. The lead
| frame 30, die 40 and wires 60 and 62 are covered with a thermoset plastic casing.
[0005] The integrated circuit packaging industry is always driving toward more reliable
30 - packages, and smaller, thinner and more lightweight packages. The lead frame thickness of
conventional non-leaded packages limits reduction of package thickness, and conventional
non-leaded packages are less reliable than are other package types. One approach to
reducing package thickness is to eliminate a central die attach paddle, as is shown for
example in Mostafazadeh ef al. U.S..5,894,108. An approach to improving structural refiability
36  isto add lips on the die pad edge, as is shown for example in Glenn U.S. 6,143,981.
Reduction of lead frame thickness results in an undesirabie loss of frame stiffness. Reduction




30 packages, and smaller, thinner and nore |ightwei ght packages. The | ead
frame thickness of conventional non-|leaded packages |imts reduction of
package thickness, and conventional non-|eaded packages are less reliable
than are ot her package types. One approach to reducing pac e thi ess iIs
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mount packages having inproved st SQWNNMARY I ntegrity and el ectrical
reliability. According to a first aspect of the present invention, there is
provi ded a |G ESF e‘FB?d?’He%‘ﬁP{%QEg%%FR'%Qrﬁ%@fﬁﬁﬂ@ﬂ'ﬂfﬁ“@?ﬁ Ef%'&tfﬁaf@{e,
conpri Sét0 fram@ @rﬁcb%burﬁaﬁhﬂk@gémﬁabiﬁ?‘dﬁxprovbb%tﬁﬂdcﬁlréﬂt g RtyPast lefsdiai Ng a
| ower surface, the die attach paddl e Iower surface being entirely
gener al®4f0idanar . the die attach paddl e having down bond attachnent sites
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presenthéd areatdchpaddRehsving aN6W Slefhea, tRadle attach paddie lower surface being

entirely generally planar, the die attach paddle having down bond attachment sites on an
upper surface having of the paddle near a peripheral margin of the paddle, and having a
generally planar recessed central die attach region on an upper surface of the paddle.

According to a second aspect of the present invention, there is provided a lead
frame for a surface mount semiconductor chip package, comprising a die attach paddle and
leads, the die attach paddle having a lower surface, the entire lower surface being generally
planar, the die attach paddle having down bond attachment sites on an upper surface
having of the paddle near a peripheral margin of the paddle, and having a central die attach
region on an upper surface of the paddle, the lead frame further comprising a plurality of
recesses in the upper surface of the die paddle and extending from near the peripheral
margin of the die attach paddle inward toward the die attach region, the recesses
extending from near the margin alternating with nonrecessed portions of the surface, each
said nonrecessed portion having one or more down bond attachment sites on an upper
surface thereof, said nonrecessed portions of the surface extending outwardly beyond a
base margin of the paddle to form cantilever portions. '




frame for a surface nount sem conductor chip package, conprising a die
attach paddle and |eads, the die attach paddl e having a | ower surface, the
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near the paddle margin, or on the leads, are sculptured in various configurations to provide
- improved interlock between the encapsulation and the lead frame. The configurations which
may for example include grooves, slots, scallops, and recesses, are designed so as to
avoid formation of sharp edges (that is, to avoid formation of acute edges), which may
serve as initiation sites for propagation of cracks in the encapsulation or delamination of the
encapsulation from the lead frame. These various features according to the invention
provide various mechanical functions such as mold locking, prevention of die attach epoxy
resin bleed and delamination propagation. Encapsulation material can be injected into the
sculptured features during package assembly, and serve to hold the lead frame and
package body together and to provide resistance from package cracking and delaminating.
Certain of the various sculptured features can additionally serve as a dam or moat to
prevent overflow of die attach into the down bonds attachment sites during the die attach

process.




Al so .general ly, for exanple, portions of the |ead frame, particularly on
the paddl e near the paddle margin, or on the | eads, are sculptured in
various configurations to provide inproved interlock between the

encapsul ation and the |l ead frame. The configurations which, pay f exanpl e
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ef fi caphodis habaperiphefal mg@rgin having down bond attachment sites on an upper surface of
- the paddie near the margin, and having a central die attach region on an upper surface of
the paddle. In one general aspect of the invention, a portion of the upper surface of the
paddle is recessed to provide a site for accumulation of any die attach material that may
during a die attach process flow from the die attach region toward any of the down bond
attachment sites.

In some embodiments the recessed portion of the upper surface of the paddle
includes the die attach region. In some embodiments the recessed portion of the upper
surface of the paddie includes a groove or slot situated at least in part between at least one

~.of the down bond attachment sites and the die attach region; in some such embodiments
the recessed portion includes a groove arranged substantially parallel to the peripheral
margin of the paddle; in other such embodiments the recessed portion includes a groove at
feast partly surrounding at least one of the down bond attachment sites. In some
embodiments the recessed portion of the upper surface of the paddle includes a plurality of
recesses extending from near the peripheral margin of the die attach paddle inward toward

the die attach region; in some such embodiments the recesses extending from near the




In an enbodi ment, there is provided a lead frane for a surface nount
sem conduct or chip package, including a die attach paddl e and | eads. The
die attach paddle has a peripheral %rgi n havi ng down bond attachnent
sites on an upper surface of the paddle near the margin, Enﬂ hayi n& a
central die attach region on an upper surface of the paddfeAugystgREd
general aspect of the invention, a portion of the upper surface of the
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illustrating embodiments of the invention, elements corresponding to elements shown in
-other drawings are not all particularly renumbered, although they are all readily identifiable
in all the Figures. For easy reference, similar or analogous features identified in the various
embodiments shown in the drawings are identified by similar numbers; thus, for example, a
feature identified by reference numeral 340 in FIG. 3A is similar to or analogous to the
feature identified by reference numeral 440 in FIG. 4A, for example, and is similar or
analogous to the feature identified by reference numeral 840 in FiG. 8; and so on. Also for
improved clarity of presentation, many and various conventional details of the illustrations,
not necessary to an understanding of the invention, are omitted from the drawings.

FIG. 1 is a diagrammatic sketch in a sectional view showing a conventional non-
_ leaded package.

FIG. 2 is a diagrammatic sketch in a sectional view showing a conventional non-

leaded package having down bonds.




BRI EF DESCRI PTI ON OF THE DRAW NGS The invention will now be described in
~further detail by reference to the drawings, which illustrate alternative
enbodi ments of the invention. The draw ngs are diagrammatic, show ng
features of the invention and their relation to other featéiﬁs ang
structures, and are not made to scale. Particularly, cert&lnU9¥iteRRss

di nmensi ons are exaggerated in the ures for purposes of illustration.
For i nprove | ari.t f presentati.on, in.the Figures. illpystratin

erbod hent o 9P ehd FHerdnEARE SRnERia SEbPaoA shdidne 8 nackeis Bothaun | n
ot her darasvnhodimanieofrthé irekhtigrain whitchéahd ierie mgdeteceon aaktdssodhottivayofatie al |
readily hgentifiable inall the Figures. For easy reference, simlar or
analogdﬁ% features identified in the various enbodinments show in the
drawings are identified by simlar nunbers; thus, for exanple, a feature
identified by reference nunmeral 340 in FIG 3Ais simlar to or anal ogous
to the feature identified by reference numeral 440 in FIG 4A for
exanple, and is simlar or analogous to the feature identified by

- reference nuneral 840 in FIG 8; and so on. Also for inproved clarity of
presentation, many and vari ous conventional details of the illustrations,
not necessary to an understanding of the invention, are omtted fromthe -
drawings. FIG 1 is a diagrammatic sketch in a sectional view show ng a
conventional non- |eaded package. FIG 2 is a diagrammatic sketch in a
sectional view showi ng a conventional non- | eaded package havi ng down
bonds. 4b 24 August 2005 FIG 3A is a diagrammatic sketch in a sectional
vi ew showi ng a package accordi ng an enbodi nent of the invention, in which
the die is nmounted on a recessed portion of the lead 2 4 AUG 2005 WO

02/ 069400 -5 frame, and down bonds are attached at down bond attachnent
sites on a nonrecessed portion of the paddle on the |lead frane. [0021]
Fig. 3Bis a diagrammatic sketch in a plan view showi ng a die paddl e
according to an enbodinment of the invention as in Fig. 3A




5 [0022] Fig. 3Cis a diagrammatic sketch in a sectional 2v4 AN g a die
paddle at CGCin Fig. 313. [0023] Fig. 4Ais a diagrammatic sketch in a
sect i onWOP2BR44howi ng a package according to another enbodi nent of the
i nvention, having a groove between thesgdie attach region and the down

bonds attachnent sites. 10 [0024] Fig. 4B is a diagranmatic sketch in a

pl an vi feans, i devncoiide aRRsiddhed & B6wWh Bend SttachmeRdiRdioRBhorREcdsBed paeRt i on
as in qu 4A 0'9 5 Egé)ﬂ'ﬁ 4C is a diagrammatic sketch in a sectional view

thru a ¢fitee paddle 8 Me.Fig. 4B. [0026] Fig. 5A is a diagranmatic
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enbodi nment gf .t he |qvent|on, ha,vg_jj g{jooves formed 1 n and general ly
per penditenaedient of the, invgntion-asgp *%é* | e edge to reduce stresses and to

progi dejoozeyer | Figk3®fs 4 Bagintmattkketchamel sbBnBNGSW i atdi® paddl af cat in [ 0027]
Fig. 5BF.I S di agrammati c sketch in a sectional view thru a die paddle at
-Bin "8 5A. 20 [0028] Fig. 5Cis a diagrammtic sketch in a sectional
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paddl e.areémbodiment of Fh@invertion[4208 lg. BAg. 6A is a diagrammatic sketch in a
Pnvent BT navitdi s GBI eRhin 8 euonsl vkt Scls BedlRata i g
provi deFigetB.er reliability performance of the package. [0033] Fig. 6B is a
oo, S 9B SR S 48 ol S ©
shesv ngaratir embaditient oBtheiusntion, atiag RRdoves fopnad irdavicdgémrallyl peirpériidufiryon
o oovesﬁm rt]['neeaapp%?% p%%%% ésdgtee’(g rgé:u%grs rlegsgesta%d to provide interlock of the die paddle and
' the encapsuiation material. E
[0027] Fig. 5B is a diagrammatic sketch in a sectional view thru a die paddie at B-B in
Fig. bA.
- 20 [0028] Fig. 5C is a diagrammatic sketch in a sectional view thru a die paddle at C-C in
Fig. 5A. :
[0029] Fig. 5D is a diagrammatic sketch in a plan view showing a die paddle according to
another embodiment of the invention, having grooves as in Figs. S5A - 5C extending inwardly
to near the periphery of the die attach region.
25 - [0030] Fig. 8E is a diagrammatic sketch in a sectional view thru a die paddle at E-E in
Fig. bD.
[0031] Fig. 5F is a diagrammatic sketch in a sectional view thru a die paddle at F-F in
Fig. 5D.
[0032] Fig. 6A is a diagrammatic sketch in a plan view showing a die paddle according to
30 another embodiment of the invention, having the die paddfe scalloped to reduce stresses and
{o provide better reliability performance of the package.
[0033] Fig.6Bis a diagrammatic sketch in a sectional view thru a die paddie at B-B in
Fig. 6A. _
[0034] Fig. 7A is a diagrammatic composite sketch in a plan view showing a dié paddle
35  having alternative configurations for isolation grooves near down bond sites according to
further embodiments of the invention. |




further enbodi ments of the invention. 7 4 AUG 2005 V\D’@Qlﬂ@%ﬁ&ﬁ [ 0035]
Fig. 7B is a diagrammatic sketch in a sectional view thru I'e” paddl e at
B-B in WD#2/069400 [ 0036] Fig. 7Cis a diagrammtic sketch in a sectional
viewthru a die paddle at CGCin Fig-gZA 5 [0037] Fig. 8 is a

di agrammatic sketch in a sectional viewthru a package according to

anot herjogsspodi FigrzB kfa diagraniigiiiskeith iha gbetdnal Gewana ardinpadille gemerial |y
par al | SL %‘t he edge of the die paddle between the die attachnent region
and the''@ bonds attachnent sites generally as in Fig. 4A, and

addi ti qoeds) y eyl TQ s £ aiag@matit SkeRhibaeectnalaew tieh aldie phdisiat c-d B038]
Fig. 9 'i.,s @)di agranmatic sketch in a sectional view thru a package
accor ding 10 anot her enbodi ment of the invention, having a recessed die
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sites. [p6E3#0] Fig.P iskldingrammibtiegkerRNid 4 secicnbioliew thra agRekagenrondingviot hru a

st acked di.e package .accor.ding tq an enbodi t he .i nveption., [ 0041
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eferring nowto the Figs., Fig. and Fig. are

- di agrarﬁ?ﬂq”c‘gfg'kee%ﬂg§m% a sectional view showing two types of

[conve ?t[bmpl IFig.- 1 (eie dedlagramivagie ,skaﬁh ﬁmrslgédﬁbm vidwotheu & paciBre kecerding to 25
0043] Fig. 3A.is.a diagranmat.ic, sketc oW ng, a Jpac e 320 according to
b oniifies AbERInRS of He R B NEYITG, ok raighdnd (gt RE iting S5atehhg s
di ¢5 at tpedllenttthe did patfile edge; betd@en thedio vitachment régiers aedlihgidewatdoads regi on
370 in the | eatd frame 330 di e paddl e 334,

aftachment sites. i

[0040] Fig. 11 is a diagrammatic skeich in a sectional view thru a stacked die package

according to an embodiment of the invention.

[0041] Fig. 12 is a diagrammatic skeifch in a sectional view thru a stacked die package

20  according fo another embodiment of the invention.
DETAILED DESCRIPTION

[0042] Referring now to the Figs., Fig. 1 and Fig. 2 are diagrammatic sketches in a
- sectional view showing two types of conventional non-leaded package, as described above in
Background. .
25  [0043] Fig. 3A is a diagrammaitic sketch showing a package 320 according to an
embodiment of the invention, in which the die 340 is mounted using a die attach material 350
such as an epoxy onh a recessed die attach region 370 in the lead frame 330 die paddie 334,
and in which down bonds 362 are attached at down bond attachment sites 337 oh a
nonrecessed peripheral portion 372 of the die paddle 334. Wire bonds 360 are additionally
30 shown leading to leads 332, and enclosed by plastic encapsulation 370. The nonrecessed
portion 372 of the die paddle provides a barrier for outward creep of the die attach epoxy onto
the down bond attachment sites 337 dUring thé die attachment process.
joo44] Fig. 3B is a diagrammatic sketch in a plan view showing a die paddie 334 as in
Fig. 3A, prior to attachment of the die; and Fig. 3C is a diagrammatic skefch in a sectional
35  view at C-Cin Fig. 3B thru a die paddie 334 as in Fig. 3A. The recess 371 in the die paddle
334 can be fon_ned by any of a variety of techniques, including particularly a chemical etch.




and in which down bonds 362 are attached at down bond at'§akhiihQQR§ tes 337
on a nonrecessed peripheral portion 372 of the die paddle 334. Wre bonds
360 are Y@AHYMA |y 30 shown | eading to | eads 332, and enclosed by plastic
encapsul ati on 370. The nonrecessed porfti on 372 of the di e paddle provides
a barrier for outward creep of the die attach epoxy onto the down bond
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: The groove 474 can be formed using any of variety of techniques; a chemical etch process
may be particularly useful. The groove 474 is shown by way of example in Fig. 4C as having a
generally U-shaped cross section, which can be readily formed by chemical etch; however,
any of a variety of other cross sectional shapes (triangular, rectangular, for example) can be

25 - entirely acceptable according to the invenfion, although some shapes may be more difficult to
form than others. No particular dimensions are required for groove 474; the groove need only
be sufficiently wide and define a sufficient volume so that it can effectively collect and contain
any creeping die attach material that might otherwise reach and contaminate the down bond
attachment regions 437. In some configurations, by way of example, the grooves may have a

30  width in the range a})out 0.15 to 0.25 mm and a depth about half the thickness of the lead
frame. The groove 474 may, in fact, take the form of a slot passing entirely through the die -
paddle, as described for example with reference to Fig. 10 below. However, because a very
deep groove ora slot passing entirely through the die paddie can contribute to comprising the
megchanical integrity of the die paddie, it may be preferable in some embodiments, depending

35 upon the kinds and degrees of stresses that are likely fo be imposed upon the package, to
limit the dimensions of the groove to approximately a minimum that would be required fo
contain any escaping die epoxy. | R




20 47‘2 can be forned by any of a variety of techniques, gl ugi.n
partlcul ar | y a chem cal etch. The groove 474 can be forn%g gﬂbn@uany of

variety 8P ®EHM ques; a chemical etch process may be particularly useful.
The groove 474 is shown by way of exam@l-e in Fig. 4C as having a generally
U-shaped cross section, which can be readily fornmed by chem cal etch;
however[0047dny ©Bif. 5A isaa diagrarnuhatiot skefchan asﬁar&amﬂ sboeing sltdiopadde 534pipritar ,
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“ant G- doe481 Fi gn tpconfigeratian of PigeldiAs 5B3anda, tharagesses areuetss'iuataﬂlﬂhﬁmed at
interv Iy I rgin 572

| D o743 i S bt PETRSAURHAEL Ko7 8 oS r Y B B9 1
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-arrang I y serve
as down Qlle& tﬁ@ %or%‘i’('ge ﬂ?ég @ggéﬁsglﬁ?@néﬁ%ﬁn@ Fﬁéelg@%%mé\@a&év lled with
encaps LﬂoatarmnathtCﬁ ﬁheadombwndﬁ&awﬁenta@stduang the dipathadawpcess. Tlhlaitrappmg

I eg®Ss f the 10
o 25 p o e <R PR ERERATOre eIy Rt tfe i F¥aSts (57 e BEGRBY i nat i on
near 't lextensifarther inward toward the die attach region 571, as illustraied for example in Figs. 5D,

5E and 5F. The inwardmost extent of the recessed portions 576 can be formed very close to
the edge of the die attach region, to more effectively trap creeping die attach material. Thus
although, as in the configuration of Figs. 5A, 5B and 5C, the recesses in this configuration are

25 “not situated between the die attach region and the down bond attach sites, and so they
cannot isolate the down bond attach sites, they can effectively protect the sites 537 from
contamination by creeping die attach material, because the sites 537 are located on the

- marginal ends of nonrecessed surface peninsulas between the recesses.

[0049] Protection of the down bond attachment sites by locating the sites away from the

- 30 die attach region on the marginal ends of peninsulas between marginal recesses can
alternatively (or additionally) be provided by a configuration as shown in Figs. 6A and 6B.
Fig. 6A is a diagrammatic sketch in a plan view showing a die paddle 634 according to
another em'bodiment of the invention, and Fig. 6B is a diagrammatic sketch in a sectional view
thru a die paddle at B-B in Fig. 6A. Here marginal recesses, for example 677, are formed

35  alternating with peninsulas in the surface of the die padd!e near the margin, and the down

bond attachment sites 637 are located on cantilevers 678 that extend beyond the bulk
margin 677 of the paddle 634.




bond attachnent si tes, and can thereby inprove the integri gyﬁ %‘J%Qﬁﬁ
package. Additionally, while the recesses nay be fornmed wt %hapes

t han t haWOdR8¢M% n Figs. 5A and 5B, whatever the shape the edges of the
recesses are preferably not acute, to-Seduce the |I|ikelihood that cracking
or delam nation may be initiated at the edges. 15 [0048] In the
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and the encapsulation 870. _
- [0053] Fig. 9 is a diagrammatic sketch in a sectional view thru a package 920 according to
another embodiment of the invention, having a recessed die attach region 971 on the paddie
934 generally as in Fig. 3A, and additionally having a groove 986 in the upper surface of the
25  lead pbrtion 932 of the lead frame. The groove 986 in this embodiment serves to provide
improved interlock between the leads and the encapsulation 970.
[0054] Fig. 10 is a diagrammatic sketch in a sectional view thru a package 1020 according
to another embodiment of the invention having a slot 1088 through the die paddie 1034
running generally paraliel to the die paddle edge 1072, between the die attachment region
30 1071 and the down bonds attachment sites 1037. The slot serves both as a moat for trapping
die atta(_:h epoxy during the die attach process, and to provide improved interlock between the
die paddle 1034 and the encapsulation 1070,
[0055]  Fig. 11 is a diagrammatic sketch in a sectional view thru a stacked die package
N 1120 according o an embodiment of the invention. In this configuration a first die 1140 Is
35 attached in é recessed die attach region 1171, generally as shown and described for die 340
in Fig. 3A, and a second die 1190 is stacked upon the first die 1140. Both of the dies and their




paddl e 734 prior to die attachnment, having exanples of varj o115 &{m@er native
configurations for grooves 780, 781, 782, 783 each serving to effectively
i sol at e MOWR MM sites 737 according to the invention, as described
general ly above. Figs. 7B and 7C are sketches in sectional view5 thru
portions of the die paddle at B-B and at C-C, respectively, in Fig. 7A
Here, asspectivesdredonds tdihedérisandelowa bohds todthe pdBdie i giprap@erciosed ihave any
of a variet i{ {fﬁ? sectional shapes, and nay have di nensions sel ected
to effe%T?W%V?“gb ¢t any creeping die attach nmaterial that may approach
t he dowmobsind Bigt azlsraemagmmucduemnm 4 b@c;tgngl v thedn esteicked ﬁlgmkagw%ll
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|n nt i havy rgove, 874 r. LN r al, parallel to the margin

- 6 lta’ﬁ"éajdl ebB%B%Trgo@gw?’tsoaé'?\%tﬁﬁ%%g)llgﬁﬁsacﬁéérrent region 871 and the
domn bond attachnment sites 837, and additionally having recesses 884 in
the upper surface of the |leads 832. The groove 874 in this enbodi nent
serves to isolate the down bond sites 837 fromthe 20 die attach region 871
and additionally to provide inproved interlock between the die paddle and
t he encapsul ation 870. [0053] Fig. 9 is a diagrammatic sketch in a
sectional view thru a package 920 according to another enbodi nent of the
i nvention, having a recessed die attach region 971 on the paddl e 934
generally as in Fig. 3A, and additionally having a groove 986 in the upper
surface of the 25 | ead portion 932 of the | ead frane. The groove 986 in
this enbodi nent serves to provide inproved interlock between the |eads and
t he encapsul ation 970. [0054] Fig. 10 is a diagrammatic sketch in a
sectional view thru a package 1020 according to another enbodi ment of the
i nventi.on having a slot 1088 through the die paddl e 1034 running generally
‘parallel to the die paddl e edge 1072, between the die attachnment region 30
1071 and t he down bonds attachnent sites 1037. The sl ot serves both as a
noat for trapping die attach epoxy during the die attach process, and to
provi de inproved interlock between the die paddle 1034 and the
encapsul ation 1070.




[0055] Fig. 11 is a diagrammtic sketch in a sectional view thru a stacked
di e package 1120 according to an enbodi nent of the invention. In this
configuration a first die 1140 is 35 attached in a recessed die attach
region 1171, generally as shown and described for die 340 in Fig. 3A and
a second die 1190 is stacked upon the first die 1140. Both 54 h&ﬁ“gg&§ and
their 2 i bUG 206 WO 02/ 059400 -10 respective wre bonds to ﬁe eads” and
down bonds to the paddle nmargin are @quosed in encapsulation 1170. [0056]
Fig. 12 is a diagranmatic sketch in a sectional view thru a stacked die
package 1220 according to another ﬁﬂgﬁﬂ'nent of the invention. Afirst die
1240 is nounted generally 5 as sho described for die 340 in Fig. 3A
and a 9geane diaigeki280 is placed upon a silicon spacer 1292 inposed between
the first die and the second die. [00571 As will be appreciated, a stacked
di e arrangenent may be constructed by stacking a second die on a first die
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bond "attachnmént™sites on an upper surface of the padd ear a peri pheral
mar gi n P@ddiehe paddl e, and having a generally planar recessed central die
attach region on an upper surface of the paddle. 2. The lead frane of
claim1l1, further conprising a plurality of recesses in the upper surface
of theZie gdgdped dameesh e Agiurinemcamarisinna pluraliyhel rgcesresgnrihefurpele di e
att ach o RACHLEIHeIIB HAolIe Y bdifin ForRliieaF hd BfighRral tnardiiCor 8did bRsEh Of
claim?2 erein the recesses extending fromnear the mairgin

paddle inward toward the die attach region.

3. The lead frame of claim 2 wherein the recesses extending from near the margin
alternate with nourecessed portions of the surface, each said nonrecessed portion having

one or more down bond attachment sites on an upper surface thereof.

4. The lead frame of claim 3 wherein the nonrecessed pardons of the surface extend

outwardly beyond a base margin of the paddle to form cantilever portions.

5. The lead frame of claim 4 wherein the down bond attachment sites are on the
cantilever portions.

6. A lead frame surface mount package comprising the lead frame of claim 1.

7. A nonleaded molded package having a second die stacked over a first die attached
on the die attach region of the lead frame of claim 1.

8. The stacked die package of claim 7 having a spacer interposed between the first die

and the second die.




alternate with nourecessed portions of the surface, each said nonrecessed
portion having one or nore down bond attachnent sites on an upper surface
thereof. 4. The lead frame of claim3 wherein the nonrecessed pardons of
the surface extend outwardly beyond a base margin of the paddle to form
cantil ever portions. 5. The lead franme of claim4 wherein g@f &§§@
attachnment sites are on the cantilever portions. 6. Alea ra sur ace
nount package conprising the lead fragg of claiml. 7. A nonleaded nol ded
‘package having a second die stacked over a first die attached on the die

attach yegio 2 me of claiml., 8.  The cked die. package of
oo n o R 18 e (5P SATE it sBhiRoudar PP SacRfeS ot RE S 3
die. 2ttaayystdi208t lehds, 9theAd|é mcm rpadelef loavirgy aUO\fverceunfanemtheseniarednwalct or

Cn! DSB8 beid PR afart i i@ BhAST pRRG hEa R St BT el s T,
pl anar ,ant mr@edsmfmtcmtme paditlkb aem'aa/pelg)tﬂcaMmdagmabf thd mﬁderundmavlag aoeentrah

v ng 46 Bt Boron o B el SFEsemer B 500Rle0 Rl P e RRADuBe & e

| ead f rpiumlrtymftremsses)npmesumraurfabemaﬂhd gieopaddtec end mtelndmg rfaomlmeer tteur f ace

at t aoh Fouiite Pl B oS e b Db Tl bl B FREh el B Pediodeli g

from n@atentﬂmg frosn gear thietreangat altegnatinghwittonoreeesssed ppdiohs @if sheoSurtte, eanh‘ ace,

s SAEPOTRREREE TR RLNTr Mo o ERL BB ierh 3i6n B A7 LRES”

. sur f aceudade tidirend, oait wwncbopssmypomoas ob & somdacg extelhdm@@unmidlydaayond @ m

cant | 84gh 0 oPEB el KGR, oL © her el Lhe down bona

10. The lead frame of claim 9 wherein the down bond attachment sites are on the

cantilever portions.






