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| NVENTI ON  FI ELD OF THE | NVENTI ON The present invention relatgguéﬁFgﬁﬁﬁaged_
sem conductors, sem conductor packages,|eadfrane assenblies the , and
nore particularly, but not by way of Ilimtation, to sem conductor packages
that can accept sem conductor chips of various sizes without having to
change the footprint of the sem conductor package. H STORY OF RELATED ART
It is conventional in the electronic industry to encapsul ate one or nore
sem conduct or devices, such as integrated circuit dies, or chips, in a

sem conductor package. These pl astic packages protect a chip from

envi ronment al hazar 3&,%@@1&5@ SEMICO CXORPACKAGK or

el ectrically and nechanically attaching the chip to an 'intended device.
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supporting an integrated cirgcul ' Lch is bonded to a chip paddle
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regi on forned
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are then inﬁgg%%gggggglggﬁgﬁﬁ N'ulating material, or encapsul ant, which
covers the bond ¢ epreidde PELRQYHA i cuj | p.and ot her copponents,
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supporting structure of such a package. A portion of the |eadfranme

conpl et el y S#srathoytlnving otehangedbe footpeintaffbe banitorducionpsskagd. to t he

package.  yieroRY OF RELATED ART |

It is conventional in the electronic industry. to eﬁcapsulate one or more
semiconductor devices, such as integrated circuit dies, or chips, in a semiconductor
package. These plastic packages protect a chip from environmental hazards, and provide
a method of and apparatus for electrically and mechanically attaching the chip to an
intended device. Recenﬂy;, such semiconductor packages have included lﬁetal leadframes
for supporting an integrated circuit chip which is bonded to a chip paddle region formed
centrally therein. Bond wires which electrically connect pads on the integrated circuit
chip to individual leads of the leadframe are then incorporated. An encapsulating
material, or encapsulant, which covers the bond wire, the integrated circuit chip and other
components, forms the exterior of the package. A primary focus in this design is to
provide the chip with adequate protection from the external environment in a reliable and
effective manner,

As set forth above, the semiconductor package therein described iﬁcorporates a
Ieadﬁame as the central supporting structure of such a package. A portion of the
leadframe completely surrounded by the plastic encapsulant is internal to the package.,
Portions of the leadframe extend internally from the package and are then used to connect

the package externally. More information relative to leadframe technology may be found




Portions of the |eadfrane extend internally fromthe package and are then
used to connect the package externally. Mre information rel gpq'ﬁ%tz@

| eadf rane technol ogy may be found 1 8 JUNE 2004 in Chapter 8 (%k
M cro El ectroni cs Packagi ng Handbook, (1989), edited by R. Tummuala and E.
Rymaszewski, incorporated by reference herein. This book is published by
Van Nostrand Rei nhold, 115 Fifth Avenue, New York, New York. Once the

i ntegrated circuit chips have been produced and encapsul ated in

sem conduct or packages descri bed above, they nay be used in a wide variety
of electronic appliances. The variety of electronic devices utilizing
sem conduct Qr package has [ .in recent years. These
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electronic functions. These electronic appliances are typically manufactured in reduced

| sizes and at reduced costs, which results in increased consumer demand. -Accordingly,
not only are semiconductor chips highly integrated, but also semiconductor packages are
highly miniaturized with an increased level of package mounting density.

According to such miniaturization tendencies, semiconductor packages, which
transmit electrical signals from semiconductor chips to printed circuit boards and support
the semiconductor chips on the printed circuit boards, have been designed to have a small
size. By way of example only, such semiconductor packages may have a size on the
order of 1xImm to 10x10 mm. Exampleé of such semiconductor packages are referred to
as MLF (micro leadframe) type semiconductor packages and MLP (micro leadframe
package) type semiconductor packages. Both MLF type semiconductor packages and
MLP type semiconductor packages are generally manufactured in the same manner.

Ong specific problem with the prior art is that chip sizes differ and/or increase due
to different computing requirements of different products. With existing packaging
design, fitting these larger chips means the packages must be made bigger. Bigger
packages have larger footprints (the locations where the leads physically and electrically

connect to printed circuit boards). The larger footprint forces the printed circuit boards to



M.P type sem conduct or packages are generally manufactured in the sane
manner. One specific problemwith the prior art is that chip §kﬁ§§ %@bﬁer
and/or increase due to different conputing requirenments of dif E
“products. Wth existing packaging design, fitting these |arger chips neans
t he packages nust be nade bigger. Bigger packages have |arger footprints
(the locations where the |eads physically and electrically connect to
printed circuit boards). The larger footprint forces the printed circuit
boards to 2 8 JUNE 2004 be redesigned for proper electrical connection.
This redesign takes tinme and noney. Thus, a sem conductor package that can

fit circuit ' ; ' ' | 1 t nei_n e sem cqnduct or
package 5. { oot srrie ol RIEACIeE R kot £ THRTE Pk 9P b uorey

i nvention rdhakes demicREAONdL6Ka g i | copduct or
chips of various sizes withogt hg(\;/iﬂ%gqtﬁg lgf\gfrr\ég}g{ tcﬁiggfdgg(?lprleﬁ% %%T@ tvﬁgmug
carrier pachaging fibsemicenductitpackaye’s Gogprit Retdedsed, the present invention
conprises a | eadftane, a semi conductor chip attached to the |eadfrane, bond
pads electrically connecting the sem conductor to the |eadfrane, and a
sealing material. The |l eadfrane has a plurality of |eads, wth each one of
the plurality of leads havi ngSHNMMABOR THE INVENTKEN exposed side, and a

| ateral |y exposed,.side. The u ergjide of each one of the plurality of
| eads define a fi PPy, 1@8‘?‘&‘)’% atey ip apcanieenduetop msckaasy thale can accept
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semiconductor to the leadframe, and a sealing material. The leadframe has a plurality of
leads, with each one of the plurality of leads having an upper side, a lower exposed side,

~ and a laterally exposed side. The upper side of each one of the plurality of leads define a

generally co-planar surface for supporting the semiconductor chip. Because the
semiconductor chip rests on the co-planar and unobstructed surface defined by the upper
side of the leads, semiconductors of different sizes can be attached to the semiconductor
package without having to change the footprint of the semiconductor package. Finally,
after sealing material encapsulates the components of the semiconductor package in a
spacial relationship, the lower exposed side and the lateral exposed side of the plurality of
leads are exposed to the outside surface of the semiconductor package.

Another aspect of the present invention is a leadframe that comprises a plurality of
leads and a tie bar connecting to the plurality of leads. Each one of the plurality of leads
has an upper side and a lower exposed side, with the upper side of each one of the
plurality of leads forming a generally co-planar surface with the upper side of at least
some of the leads. Further, when the tie bars are trimmed off the leadframe, they leave a
lateral surface of the plurality of leads exposed to the lateral side of the semiconductor

package.



spaci al rel ationship, the | ower exposed side and the | ateral exposed side
of the plurality of |eads are exposed to the outside surface oj ﬁgezom
sem conduct or package. Another aspect of the present inventio |"é

| eadf rane that conprises a plurality of |eads and a tie bar connecting to
the plurality of |eads. Each one of the plurality of |eads has an upper
side and a | ower exposed side, with the upper side of each one of the
plurality of | eads formng a generally co-planar surface wth the upper
side of at |least sone of the |leads. Further, when the tie bars are trinmed
off the leadfrane, they leave a lateral surface of the plurality of |eads
exposed to the lateral side of the sem conductor package. 3 8 JUNE 2004
BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete understandi ng of the

method and apparatus of IBRIBFEOESERIPIIYRTT PRETRARNGRD by reference to
the follow ng detail ed description when taken in conjunction with the

acconpanyi ng dr avwi ngse whmphite) unddribiiingl off $hé nRERGP 86 lapFaritil RWRY pYdsely of a
prior art sem conductor carrier package, FIGURE 2 is a perspective

cut - away vi dwenfioramey therhagdtiyorefeaerice e rthe folldwirigodetaitedr des@iption Glaa Qakdnl {BURE 3
is a perspective cut-away view of a first enbodinent of a sem conductor
package conSPH¥RItEn With the aseampmdnglraingsavherdimci pl es of the present

i nvention; Fl wwoﬁ perspective view of a |eadframe of a first
enbodi ment of a But PESPTHYR SEeBhEieV e 2 @riphar sewicondustorvdatriert he

principles Batckg&e present

FIGURE 2 is a perspective cut-away view of another prior art semiconductor
carrier package;

FIGURE 3 is a perspective cut-away view of a first embodiment of a
semiconductor package constructed in accordance with the principles of the present
invention; \

FIGURE 4 is a perspective view of a leadframe of a first embodiment of a
semiconductor package constructed in accordance with the principles of the present
invention;

FIGURE 5 is a perspective cut-away view of a second embodiment of a
semiconductor package constructed in accordance with the principles of the present
invention;

FIGURE 6 is a perspective view of a leadframe of a second embodiment of a
semiconductor package constructed in accordance with the principles of the present
invention;

FIGURE 7 is a perspective cut-away view of a third embodiment of a
semiconductor package constructed in accordance with the principles of the present

invention;



~invention; FIGURE 5 is a perspective cut-away view of a second enbodi nent
of a senlconductor package constructed in accordance wth thg‘ﬁg %?ﬁ,hes
of the present invention; FIGURE 6 is a perspective view of a leadframe of
a second enbodi nent of a sem conductor package constructed in accordance
with the principles of the present invention; FIGJRE 7 is a perspective
cut-away view of a third enbodi nent of a sem conductor package constructed
in accordance with the principles of the present invention; 4 8 JUNE 2004
FIGURE 8 is a perspective cut-away view of a fourth enbodi ment of a
sem conduct or package constructed in accordance with the principles of the

present i nvent| eaGUREY s71sChRprhubtv HERIRPSALY b Mot ARbRHHIETE £ °

fourth enbodi nent of a sem conductor ack e constructe %%?

with the prisasicphdmtef pickepens@s@mited hr[‘\é%Hr&a(h@e Wit thi & JPEh&N
DESCRI PTI ON OF THE | NVENTION Referring first to FIGUREEmﬁB@ ere ? s t
perspectlvennﬁmummwde|em/of a first prior art sem conductor package 50
Sem conduct or pack 50 is described belowto provide a better context
for under st andi n§l Gt&BES%Fﬁ s peupedtive view lofigeleadiivshe of hefduith embodiment of a

semiconductor package constructed in accordance with the principles of the present

invention.



accordance wth the principles of the present invention. Sem conductor
package 50 includes a |leadframe 51 (partially shown in Fi gurgmNﬁ%oqg a
paddle 52 and a plurality of leads 53., Leads 53 are | ocated on opposing
si des of sem conductor package 50, are generally "Z" shaped, and are-
spaced parallel and apart fromeach other. Paddle 52 rests below a

hori zontal plane defined by the top surface of the top side 57 of |eads 53.
A semiconductor chip 54 is attached to paddle 52 by using an adhesive. At
| east a part of sem conductor chip 54 rests bel ow a plane-defined by the
top side 57 of leads 53. A plurality of bond pads 56 are | ocated on

sem conduct qjgqumrﬁﬁEfew w‘g ' el ectrically connect

sem conductor chip 54 (t rouigrgcﬁ:lI on pgg\s@g@)ﬁﬁo | eads 53. Bottom side 58
of |eads 53 physiRefrting &R (¢ FRAIKE 924k i§ | gQnduct or package
50 to a printed ci rcurt hoard (not’ shown) éep%ar o&tz&%%u gﬁ&ﬂegv%‘f"eﬁ“t

af fixed in grispaci sehmiconduébs pakhged SANSrMEEnICRE Patisde fs . '
envi ronnment by sealing material 59. 6 8 JUNE 20%4 Igearqg?]ﬁfg%%gggﬁtb?gﬂgboctor

chi p that i ravadeyarbettomnogerti oonmdesandiagithe SémicondlctR Qfdckdgl ®RNRRAdict or
package 50, that |arger sem conductor chip will touch and Be obstructed by
| eads 53 bel¢RPsdange ath thef pringiplespfdhe prent dnventibor Sdmipordaskos pasitagy sohe
pl ane defi nedl%ﬁ%/ t‘haﬁ#t opsjsir{ge 57 of leads 53. In order to fit this larger
semi conduct BIFUHT B $34E8Me od fpaitiativishasm i5aligegd) baving eadddis 32aid a plurality
sem conduct g t .be ved farthe part fromthe | ateral
centerline g’f6 legg‘lg%o%ﬁ%%t%%ﬁa{%ﬁ?é eo%ﬁ?potg’r?ﬁsg“{?ﬁz%%ﬁrﬁ{?o{l%tqfd@@lﬁigﬁ 30, arof
sem conduct 9éneRARMFIEhA L j 1, uct.or kage 50! s footprint
forces a rgdeesig’ﬁ of the %%‘f%tég%%gg%%ﬁ?%ggg#%8%%g%ﬂ%cg?qdie Hkgsts
el ectrical | yelowtahidtentad plane WehAHIHE R ¢ ﬁ#‘@& esgi [

v Og%o ??1 et@égd‘g ggl(’%&%ﬁf’éét ‘?‘)oi nts

necessary because the physical direction e el e
of the pri nsegdcaiductor chip Sdrisl attachkd egpaddid $5 b Q§ing W alRsHR! At least a part of

semiconductor chip 54 rests below a plane defined by the top side 57 of leads 53. A
plurality of bond pads 56 are located on semiconductor chip 54. A plurality of wires 55
electrically connect semiconductor chip 54 (through bond pads 56) to leads 53. Bottom
side 58 of leads 53 physically and electrically connect the semiconductor package 50 to a
printed circuit board (not shown). The above components are affixed in a spacial

relationship and are protected from the outside environment by sealing material 59.



- sem conduct or package 50. Redesigning the printed circuit board is
undesirabl e because it incurs additional nonetary costs and i odYS -
Referring now to FIGURE 2, there is shown a perspective cut away view of a
second prior art sem conductor package 60. Again, sem conductor package 60
is described belowto provide a better context for understanding the

sem conduct or package constructed in accordance with the principles of the
present invention. Sem conductor package 60 has a | eadfrane 61 (shown:
partially) having a plurality of leads 62 |ined up |engthw se along the
two | onger sides of sem conductor package 60. The plurality of |eads 62

d | i . : i .n | | j
are spaced par al [Ifnotiid sapRbAdHER PhABE 1|9t1£§ér thégﬁéﬁgjiﬁﬁﬁcgop 01_518 § r‘rﬁﬁ. E{ag? Jty

of leads 62 has an upper part 63 and a |lower p sem chip

65 is pl acedn svmipopiuofor phakape S alid Ifiderabmicoadifth ShipAwill 16d] drld e%fbsrP.%t@e% pfds
V 0

67 are | ocated on sem conductor chip .65 for connection to a plurali
wires 66. Th¥ lpadsSabeeapsot patt pbthe dger semicondwdtbryhOREs GelowsRBTEAR JLELQN

chip 65 to the, pluraljty of leads 62. 8 JUNE 2004 |f anot her Sem conduct or
chip that i Yﬂ&?é@? Siigaty eEdsadeiducimerdshitp fB5thisslapgen centicondu@atigpngtct or
oade 62, TRTMCOET BaSEE iTeacs 5o serobeiieios nalogo 0 ohetbd mowed farher
o e SRR s b b SEnd Rl R St
i reurt board Aa iRt Y AREE K et s plsdpind bices
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costs and tinme delays. Referring nowto Fl ereirs s

per spect i vesegueonduetyr pickages0. Fleniedesighlic iocesRas Iﬁa@@_sgﬁ,etﬂg%i%g@i&t{cjn% Sk
enbodi nent tgf a sem conductor package constructed in accordance wth'the
princi pl es Bf cles@ical equaat noinfe of ithmpriSedricirowitibodrdrno longer fits the new larger

semiconductor package 50. Redesigning the printed circuit board is undesirable because
it incurs additional monetary costs and time delays.

Referring now to FIGURE 2, there is shown a perspective cut-away view of a
second prior art semiconductor package 60. Again, semiconductor package 60 is
described below to provide a better context for understanding the semiconductor package
constructed in accordance with the principles of the present invention. Semiconductor
package 60 has a leadframe 61 (shown partially) having a plurality of leads 62 lined up
lengthwise along the two longer sides of semiconductor package 60. The plurality of
leads 62 are spaced parallel and apart from each other. Bach lead in the plurality of leads
62 has an upper part 63 and a lower part 64. A semiconductor chip 65 is placed on top of
lower part 64 of leads 62. A plurality of bond pads 67 are located on semiconductor chip
65 for connection to a plurality of wires 66. The plurality of wires 66 electrically connect

semiconductor chip 65 to the plurality of leads 62.



package 70 generally conprises a leadfrane 71 (FI-GURE 4), a sem conduct or
chip 74, a plurality of wires 75, and sealing material 76. ABrHUIQE%rOﬂi | ed
description of sem conductor package 70 appears bel ow. Referring Aow to
FIGURE 4, there is shown a detail ed perspective view of a |eadframe 71 of
the first enbodi ment of a sem conductor package constructed in accordance
with the principles of the present invention. Leadframe 71 is nmade of an
electrically conductive material such as, for exanple, copper. Leadfranme 71
has a paddle 72 surrounded by a plurality of |eads 73. Leads 73 and paddl e
72 are connected to each other via a tie bar 78 | ocated on the outer
perinmeter of |eadfs#ik ; 73:.d t h paddle 72 and _are pl aced
paral l el and apart fro%%égéchﬁ%ﬁ(gr@q%gﬂﬁéﬁg&%g? Flégmf gtor @P (9ads Blagest ch
77 at the eralsemisondueshd beckige 6ONALA ' a}%?& 1ng [trengt b

bet ween | eads 73 and segl [ ng mter?g%&;gﬂg%ﬁt at cpwép@géhaarqlgﬁﬁeé’&&f‘ﬁt%l y
to become dpteak6d Thumiseniiciomtiudiger @atdaaagotdhig g Mﬁ%&f@u&fn ﬁa%ié!ﬂ'eo”e
of leads 73, after packaging, is exposed to the outside of sem con Ut or
‘package 70 £8ytheinbiekitycileads H2dnus by siael loptvemdn 8ehviRO e PMERABIIL s 62
package 70 to a printed circuit board. To mnimze corrosion, the bottom
of |eads 73° Wéfgﬂ@ag@dhﬁfooarréépf ghigersctal pivkegan0, Gmreby foictgl exedosigh oF JUNE

2004 ni ckel di um . tin pignuth, or qther conparable
corrosi on- mﬂ%ﬂirﬂ}n %"‘ YT BoRr ‘?ga%a'{fﬂ?ségnﬂg the printedcgirsdit thoatdda ahdadesirddle

“through a p ' s rs. 78, Paddl e 72 or may.not have a notch
(not shom)tib?%%tg%(m’(tagm%ﬁ%ﬁ@%s %crursl a?@'&@&%‘i Iﬂ@%@?@ dfmgdalays. paddl e 72
and seal i ng nat eRgfbri GRRg de L 73 .and paddle 72 rest in the
sane horizontal pl anené?%wglhlgol\t/{/ sem g’on uecksggl%g‘ﬁll %pﬁf‘p? Vﬁecug'lagéﬁd"% of op of
bot h padd| esemicoraincton paciaigt OT0 Bat | i€ 3 Firsf SemIMmBRT §O D LhniPAddkE, Z%ck%&é’ or

may not be exposed to the
constructed in accordance with the principles of the present invention. Semiconductor

package 70 generally comprises a leadframe 71 (FIGURE 4), a semiconductor chip 74, a
plurality of wires 75, and sealing material 76. A more detailed description of
semiconductor package 70 appears below.

Referring now to FIGURE 4, there is shown a detailed perspective view of a
leadframe 71 of the first embodiment of é semiconductor package constructed in
accordance with the principles of the present invention. ILeadframe 71 is made of an
électrically conductive material such as, for example, copper. Leadframe 71 has a paddle
72 surrounded by a plurality of leads 73. Leads 73 and paddle 72 are connected to each
other via a tie bar 78 located on the outer perimeter of leadframe 71. Leads 73 do not
touch paddle 72 and are placed parallel and apart from each other. Each one of the leads
73 has a notch 77 at the end near paddle 72. Notch 77 increases the locking strength
between leads 73 and sealing material 76 so that leads 73 are less likely to become
detached from semiconductor package 70. The bottom of each one of leads 73, after
packaging, is exposed to the outside of semiconductor package 70 for electrically and
physically connecting semiconductor package 70 to a printed circuit board. To minimize

cotrosion, the bottom of leads 73 are encased or electroplated with tin, gold, tin lead,



outer bottom surface of sem conductor package 70 (FIG 3). Referring back
to FIGURE 3, there is shown a perspective cut-away vi ew of sgqhﬁﬂggpﬁaor
package 70. Havi ng described | eadfrane 71 in detail above, additiona
conponents of sem conductor package 70 will now be di scussed. Sem conduct or
chip 74 is attached to the top of both paddle 72 and | eads 73.

Sem conductor chip 74 is attached to paddle 72 and |eads 73 through an
adhesi ve by using any technique known in the art. Because the top surface
of paddle 72 and leads 73 rest in the same horizontal plane, the size of
sem conductor chip 74 can vary so that sem conductor chip 74 may rest only
on paddl e . ek, r | eads .73. .Thi.s .

confi gurati (z)ﬁc kg]; p%g '{Mel’ %‘ ?hsgﬁ?iél g‘ts}()(t)ﬁr%pt%) ateble %H?ﬂl?%\rﬁémg'éﬂp%dﬂ?fﬁﬁlor
chips of di fPagdiend iSitweRed 9 1&ddFral ' i B,
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FI GURE 3, semiycanidiacs @moRACitagshoti) WihilartoWobdN?T RoteinéiPasify stERSH bddflkn A
plurality of bond pads 79 are |ocated on sem conductor chip 74 for

el ectrical eeddied@iand sedltng phtariall 76 yThe topi sidsoflkadd BXbnid paddly 72 e @€ theeach
one of the bond pads 79 to each one of the leads 73. Wres 75 can be nade
of any el ectfnehenizpnisbptene te allow srmieoriduptor chih 7449 bé placekemupenf byt shddle
silver, alupin thereof. Both the lateral side and the

u or.an allo
bot t om 51 de /6ANS A BATIGRET 15865 61 Fhabestopsobpaddleet? mey ermaypetdiedapered to the
seniconductgﬁmp§ﬁ§ggsné8 I %gﬁ&gﬁﬁﬁngéﬁhﬁ%ﬁﬁo )gr electroplatfgnm1;2d

corrosion- mnlmzing mater tin, gold,
ni ckel pall adi ungefebdhe RicENL S omlar i L1 the conmponents
descri bed above a?e efcased (ﬁ?ﬁﬁ tﬁgqb% 1§Eﬁkﬁ£63%%%§§%‘1?gﬁm8¥qﬁﬂ§ ottom
and one | at ggniikorsiugr phclaps hop%v%{% dheribReradtfadle 71 P Qatkhil r&ﬂové”%ﬁcﬁgih&h 76.
Sealing material 76 nay bé therenoplastics or thernoset resins, W

components of semiconductor package 70 will now be discussed. Semiconductor chip 74 '

is attached to the top of both paddle 72 and leads 73. Semicondiictor chip 74 is attached
to paddle 72 and leads 73 through an adhesive by using any téchniql_le known in the art.
Because the top surface of paddle 72 and Ieads 73 rest in the same horizontal plane, the
size of semiconductor chip 74 can vary so that semiconductor chip 74 may rest only on
paddle 72 or extend over and rest on top of leads 73. This configuration of paddle 72 in
relation to leads 73 allows semiconductor chips of different sizes to fit in semiconductor
package 70 without changing the footprint of semiconductor package 70. |
Referring still to FIGURE 3, semiconductor package 70 will now continue to be
described. A plurality of bond pads 79 are located on semiconductor chip 74 for
electrical connection. The plurality of wires 75 electrically connect each one of the bond
pads 79 to each one of the leads 73. Wires 75 can be ﬁade of any electrically conductive
material such as, for example, gold, silver, aluminum, or an alloy thereof. Both the lateral
side and the bottom side of each one the of leads 73 exposed to the outside of
semiconductor package 70 may or may not be coated or electroplated with corrosion-
minimizing material such as, for example, tin, gold, tin lead, nickel palladium, tin

bismuth, or similar materials. All the components described above are encased (with the



t hernoset resins including silicones, phenolics, and epoxies. Sem conductor
package 70 is electrically and physically attached to a prinheﬁj e ﬁht
board (not shown) through any nethod known in the art of sem conddctor
package attachment such as, for exanple, soldering |leads 73 to the printed
circuit board. Referring nowto FIGURE 5, there is shown sem conduct or
package 80, which is a second enbodi nent of a sem conductor package
constructed in accordance with the principles of the present inventi-on.
Sem conduct or package 80 has a plurality of |eads 81, a sem conductor chip
82, a plurality of wres 83, and sealing material 84. Sem conductor

package 80 didfehs o' ' tor . age 70 in that .sem conductor
package 80 | a%gsﬁgff;g%%?g&%g%q@%n uc‘?%?d%p‘gtgﬁ’ﬁgeo%@ ] Pllef’rﬁlg‘ @85’&%@1@6 in
mor e det ai | rhedrv.76Re K8AlgNBateBialh b erspective view
of leadframe 85 of the sécond gnb?jﬁﬁ,egf t%%g%lgg%énwggo%\é\@g’?%ﬁe 5‘%{‘%3’1&
const r uct edthenmest edstivriactuding Biliches, PHonH5ds hﬁﬁgﬁ%‘.h i i-gn.
Leadfrane 85 will now be des%ri bed ilﬁ{furtﬁer etlgi I .ge' ggg@ﬁgOfﬂé¥lga%E7ﬁ
connect ed t & aetticatiytaad physicalyfatacteditodypridba dieaBbosrdqhof Sheway Hﬁéucgﬂl%fu' met er
of. | eadframe 85. Leadfranme 85 and | eads 81 are nmde of an el ectri cal ?/'
conduct i ve mgtodrinawnsincthe et of esmiexnuptor padwppettachneatisudblasaifer laaqhs]

par al | el and1 artgg‘fr%m each , ot her and on opposite sides of |eadfrane 85.
Each of the%d leafls ({3 do ths prisikdcaryit beard.endi ng nember 86 | ocated general |y

per pendi cul arly n_upwa ndi n nmber 87. The inwardly extending
menber 86 and th%gfﬁ%vl\l/grrg’lwy{o%m ﬁ’gtﬂf’ﬁ?gﬁ varsemieandpctor packsge &%F’@t@ﬁs a
hal f et chi ng sQ88 &RtbodiniMR L8 .Y | er 86 extends fowards the ‘
middl e of sem gonductogr pag ggseeﬁﬁ%)&tﬁg&t%’ﬁ%%%e %%&E%?%%?W’%ﬂ?“p“@; 'il?shown
in FI GURE SprincRésesfithareRat invemtidnl SeRion a&gj ' e
sem_conductse)r c;ggckageﬁnﬁkSO W IVI now be degltl:rl ggkﬁﬁgggggggﬁga?@gﬂgm 8alfter
the trimm neysepriowsastor ¢Hip 82, a plurality of wires 83, and sealing material 84. Semiconductor

package 80 differs from semiconductor package 70 in that semiconductor package 80
lacks a paddie. Semiconductor package 80 will be discussed in more detail below.

Referring to FIGURE 6, there is shown a perspective view of leadframe 85 of the
second embodiment of a semiconductor package constructed in accordance with the

' principles of the present invention. Leadframe 85 will now be described in further detail,

Leads 81 are connected to each other via a frame body 8.5a located on the outer perimeter
of leadframe 85. Leadframe 85 and leads 81 are made of an electrically conductive
material such as, for example, copper. Leads 81 are placed parallel and apart from each
other and on opposite sides of leadframe 85. FEach of the leads 81 has an inwardly
extending member 86 located generally perpendicularly to an upwardly extending
member 87. The inwardly extending member 86 and the upwardly extending member 87
may be formed through a half etching process. Inwardly extending member 86 extends |
towards the middle of semiconductor package 80 to support semiconductor chip §2
(shown in FIGURE 5).

Referring back to FIGURE 5, additional components of semiconductor package

80 will now be described. Leads 81 are shown after the trimming process. (The

10



10 8 JUNE 2004 trinmm ng process will be described in nore detail |ater

bel ow.) Sem conductor chip 82 is attached to |leads 81, via a ﬁmgsiopa by
usi ng any sem conductor chip attaching processing known in the art "0

sem conduct or packagi ng. Sem conductor chip 82 can be of different sizes
because i nwardly extendi.ng nenber 86 of each of the leads 81 has a |ong
upper surface for attaching sem conductor chips of various sizes wthout
having to nove the |location of |leads 81, resulting in a change to the
footprint of sem conductor package 80. A plurality of bond pads 88 are

| ocated on top of semiconductor chip 82. A The plurality of wires 83

el ectrical | i@ }s ' (vl .2 nd.pads, 88) to  |eads 81.
The | ocati on g oo ARG MHBEd BlBre Mot B0V Featewtsstongyp $3n
does not nedessdriol Jeaba\ge, t , r ] . r silver., . Wres
83 are made of an electri cgﬁ %c%ﬁideﬁg%i]@ghﬁgggaﬁ a%g}rgg%iﬁg@,r %&H g e,
gol d, si | verprooessing knuwiLim thSaa lof BemicoRduREdr cﬁ@ﬁ@?S&hﬁén&&f’&%h@lS can be
sem conductor chip 82, and the plurality of wires 83 in a spa |-a%

rel ati onshi pf diffksert sizes recansk dvardiy eetending asdlen 86 @ chbieof 8RASBR11RS
flush wth _the outer surfaces of sem conductor package 80 and are exposed
to the out siUe yper sufice Sraiecking peroicartncR0 chips of vexidusi sk withdu Pk gCol

connection to atgrl nt ed g}{{c&:é board. The electrical and physical
connect i on MRS BUOHLOT 0% leadt 8L J5suling inag ehangese the fotprint o stimicondivtor

| deri ' K 0 th i nted ci it board t
ey AR AN 55 o B el
| on- MrRé Plusd ' . le,.tLh, .gold, tin |ead,
P o T g RSl S0 o 21t ke

art. Referrieads 8QWhelobdtia 1éadstd Qterd Sirsd 8 egor(r)ggéhﬂr?r)g%ds\ﬁ]ﬁ 1%:%% E%t"‘@c}és\/i ew

of sem conductor package 90, which is a thir 0
seni conduct et ipackaEdy have to be, electroplated with gold or silver. Wires 83 are made of an

electrically conductive material such as, for example, gold, silver, or aluminum, Sealing
 material 84 secures leads 81, semiconductor chip 82, and the plurality of wires 83 in a
spacial relationship. The bottom and one side of each one of the leads 81 rest flush with
the outer surfaces of semiconductor package 80 and are exposed to the oﬁtside of
semiconductor package 80 for electrical and physical connection to a printed circuit
board. The electrical and physical connection may, but do not necessarily have to be,
achieved through soldering semiconductor package 80 to the printed circuit board (not
shown). The exposed surfaces of leads 81 are electroplated with corrosion-minimizing
material such as, for example, tin, gold, tin lead, nickel palladium, tin bismuth, or other
similar materials known ini the art.
~ Referring now to FIGURE 7, there is shown a perspective cut-away view of
semiconductor package 90, which is a third embodiment of a semiconductor package
constructed in accordance with the principles of the present invention. Semiconductor
package 90 is similar in construction (including the construction of the leadframe) to

semiconductor package 80 of FIGURE 5.

11



constructed in accordance with the principles of the present invention.

Sem conductor package 90 is simlar in construction (includi ?QH@J 0
.construction of the |eadfrane) to sem conductor package 80 o I3Ig g 11
8 JUNE 2004 Sem conductor package 90 differs from sem conductor package 80
in that sem conductor chip 91 is flipped upside down and then attached to
the plurality of leads 92 via a plurality of solder balls 93. Solder balls
93 are nmade of an electrically conductive material and allow a direct

physi cal and el ectrical connection between sem conductor chip 91 and | eads
92. Using solder balls 93 to attach sem conductor chip 91 to |ead 92
bypasses the use : W tdn I onnect. sem .conduyctor _chip 91 to
| eads 92. The ad\%;r?%dgggg%?g gg&ﬁggs% g?rfer%atﬁlg SFINCHEy Paskage r &% 1p othat
connect seraRBAMRER Yy e ' i ol der. balls, 93

m nimzes the chancge&ocfh ﬁ)hQV\}l Irsglép%@e‘glsﬁggbgir% gé%%%%‘@%&ﬁ%@@% gﬁaads
causing a faglwuiaen plurithe dInédlde® badigICO k addi.t.i on,

usi ng sol der ball 3993 dgcreases ther%%e;gg#%&g{agﬁgﬁ ﬁ?ﬁ%‘%@? ,‘%%ﬂ ggéet}ru‘é%
exhanci ng t hendsitivt miateral padf alfavanc directi pigsicals BRE Glectial (BBnecBEN b%gwé!;HCt or
package 90. The sem conductor chip 91 and the plurality of leads 92 are
secured in semigardugtor chip| Htdndrieddds |92afing wlder baliscder dtpcindoliconintor deip

envi ronnent EZ fﬁ’g‘{i‘li g material 94. Sealing material 94 may be
t her nopl ast PE& pd P4 @t the #s§ pSWirgy toreleatesaliiheemnect esshinanduttoe bhigiogo

silicones, ph I csyy and . epoxies. .The bottom and one side of each one of
the plural %F‘g&%?' | & Sag‘yn%gg %fiﬂﬁlggd“?‘g“tﬁ’?@so% sngeadofof swiged g qeanenti al
94 and rest ¢fls | . t . e si.des af sem conductor package
90. The exp%%rggﬁ{ggyfg%mg?getgﬁ%d%?ggé‘ﬁ%} {‘Qﬁ%ﬁd@?{}a@? 93 Enfgesy FPE}W‘J‘P of eads

9? may be edfied r&@dl@i@%r%%&bnﬁﬁéreﬁédﬁﬂé&@dﬂﬂdz icg&ing a failure of the entire

semiconductor package 90. In addition, using solder balls 93 decreases the overall signal

induction, thereby exhancing thg' electrical performance — i.e, speed — of the
semiconductor package 90.

The semiconductor chjb 91 and the plurality of leads 92 are secured in a spacial
relationship and are protected from the outside environment by secaling material 94,
Sealing material 94 may be thermoplastics or thermoset resins, with theremoset resins
including silicones, phenolics, and epoxies. The bottom and one side of each one of the
plurality of leads 92 are exposed to the outside of sealing material 94 and rest flush with
the bottom and the sides of semiconductor package 90. The exposed bottom and one side
of each one of the plurality of leads 92 may be electropiated with corrosion-minimizing
material such as, for example, tin, gold, tin lead, nickel palladium, tin bismuth, or other
similar materials known in the art. |

Referring now to FIGURE 8, there is shown a petspective cut-away viev? of
semiconductor package 100, which is a fourth embodiment of a semiconductor package
constructed in accordance with the principles of the present invention. Semiconductor

package 100 generally has a plurality of leads 101, a semiconductor chip 102, a plurality

12



material such as, for exanple, tin, gold, tin lead, nickel palladium tin
bi snmuth, or other simlar materials known in the art. Referrsrlﬂj(ﬂ@ Wolod
FIGURE 8, there is shown a perspective cut-away view of sem conductor
package 100, which is a fourth enbodi nent of a sem conductor package
constructed in accordance with the principles of the present invention.
Sem conductor package 100 generally has a plurality of |eads.101, a

sem conductor chip 102, a plurality 12 8 JUNE 2004 of wires 103, and _
sealing material 104. Sem conductor package 100 will be described in nore
detail below Referring nowto FIGURE 9, there is shown a perspective Vi ew
of a I eadfr afwired 463,Qind 641 p

process. Leadfrane 105 wi | l@ﬁ%ﬁgbgg@?@g@% ?&Ip%h%%l gr“{l@%e% cpﬁ%

Leadf rane l@iorédstaibbglbwral ity of | eads 101 placed generally parallel and
apart fromeach other and along the | ength of sem conductor package 100.
Leads 101 are coRefinginew tedIGURENS,thereds ahdwaapehpeitivé Oéw bpadtfagie t he
outer perineter of leadframe 105. An equal nunber of |eads 101 may, but
does not ndB2ek 5‘?@!‘3911%“@!@ peekage 369 ptier toatbh paikdgingfpravesd. chendfiemer1 0p agiiage

100. Each of the Iea_g 1itt1! g a notch 106 on the underside of each | ead.
Notch 106 al?® Bfe{ifs B ??4"?5“1 é@?@ffﬂjﬁ% Beapeptvrplitnofleads 1¢mdacsdal i ng

terial 10 Ki th h f h of th
2t S AR MR i e il
o e e, L9000 0V LSRR b .

t owar ds the centerline of semc package

101 rest | nﬂﬁflﬁterfp@ﬁméﬁf\bﬁiea@ﬁﬁﬁ@lép hhakua S teP I RLA I(ﬁWnQy,ijl?d&Is ngrious

sizes can be supported by [|eads 101
necessarily have to, rest on each side of semiconductor package 100. Each of the leads

101 has a notch 106 on the underside of each lead. Notch 106 allows for better locking
strength between leads 101 and sealing material 104, Better locldng strength minimizes
the chance of each of the leads 101 from becoming detached from semiconductor package
100. Each one of the leads 101 also has an inwardly extending member 107 extending
towards the centerline of semiconductor package 100. The top of all leads 101 rest in one
horizontal plane so that semiconductor chip 102 of various sizes can be supported by
leads 101.

Referring back to FIGURE 8, there is shown a perspective cut-away view of
semiconductor package 100, after the packaging process has been completed, with the
plurality of leads 101 trimmed to their desired lengths. Additional components of
semiconductor package 100 will now be described below. The bottom of semiconductor
chip 102 is attached to leads 101 through an adhesive using any method known in the art
of semiconductor chip attachment. Semiconductor chip 102 can be of any size because
the top of leads 101, which provide the supporting surface for semiconductor chip 102,
rest in one horizontal plane. A plurality of bond pads 108 are located on top of
semiconductor chip 102. A plurality of wires 103 electrically connect semiconductor

chip 102, through bond pads 108, to leads 101. The location on leads 101 where wires

13



Referring back to FIGURE 8, there is shown a perspective cut-away view of
sem conduct or package 100, after the packagi ng process has be%n lﬁﬂﬁrﬁ(ﬁ'ﬁed’
with the plurality of leads 101 trimed to their desired Iengt"hs.
Addi ti onal conponents of sem conductor package 100 will now be descri bed
bel ow. The bottom of sem conductor <chip 102 is attached to | eads 101

t hrough an adhesi ve using any nethod known in the art of sem conductor
chip attachment. Sem conductor chip 102 can be of any size because the top
of | eads 101, which provide the supporting surface for sem conductor chip
102, rest in one horizontal plane. A plurality of bond pads 108 are

I d f ' hip 102. A pl ¥ f wi 103

elect i cal | J08afrheS R PRt O B e ekt B Hscherlpadividianid r

| eads 101. The. | | | .13 .8, JUNE 2004 103 attach
to-l eads 1ot ity SR AR 10 M O ah g 163 antrtil e acrPesith
9ol d O, S tRlons B SR BAGLmaRRP1 A0 25 BRH TR 110 San Pl BRoAQ " ©

secured in a spacial relationship using seafing materi

material 10tefsioste résig! Wikl @einidset Wsin TRMAPSAlcohS] phondlick ahd) U BRRE !
resin including silicones, phenolics, and epokies. Sealing materfal 104

al so pr ot ecSealingmiaterall 104 also pioitgptsiseidondmtstaBgE02 fifie dambie MRS HBMILAI de

of each one of the plurality of |eads 101 rest flush with and are exposed
~to the bot ¢hsignal eichone@f taplyratity efherdsod uestdtush adttoand 0 expisthauthebei ng
~encased in ﬁe IinI? .@te ial 104, The bottom and one side of each one of
the plurali ?f? 23t surfpesof semisonduciorackage 1108 Aithgrt bsingenchsed e iseading

el ectropl at i a £0rf 0si on-m ni nj zi mat erial . such , .for exanple,

tin, gold, ﬁllgtr?mfﬂteg)& ﬁ}eclff’gtl%mp%ﬁdl oé'ﬁisiﬁﬁof?eg#‘ B’?%‘?ﬁfﬁﬁ?lué‘;ilt&ﬁgfe&%é‘?l BeYbe ar

mat erial kngwRdlel &8 Rtosiont by being electroplated with a corrosion-minimizing material
such as, for example, tin, gold, tin lead, nickel palladium, tin bismuth, or any other similar

material known in the art.
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8 JUNE 2004 The followi ng applications are all being filed on the sane date
as the present application and all are incorporated by refer%n“z].@mészdof4
wholly rewitten entirely herein, including any additional matter

i ncorporated by reference therein: ApplicationTitle of ApplicationFirst
Named Nunber--Inventor 09/687, 485Sem conduct or Package Havi ngKil Chin Lee

| ncreased Sol der Joint Strength 09/687,487C anp and Heat Bl ock Assenbly

for Young Suk Chung Wre Bondi ng a Sem conductor Package Assenbly

09/ 687, 495Seni conduct or Package' Sean Ti nothy Crowl ey 09/ 687, 531St ackabl e
Sem conduct or Package andSean Ti not hy ‘Met hod for Manufacturing SameCrow e

Vanuf act or i ng. Sarg o R Rk iont 7 AR ReftR 1l ohUe RemeHisgas the psesent
Nanuf act ur | agpiRelibe andua s iBeieEPyDBRL S0P FNENEHET LRSS Weein,

Havi ngSung Si k Jang | nproved Adhesiveness and oun

09/ 687, 541 Sémdlwdtinglaret SiditRaaKRELeriBERAHSARE ¥9 YOG reauk (ehing

Application Title of Application First Named
Number-- Inventor

09/687,485 Semiconductor Package Having Kil Chin Lee
Increased Solder Joint Strength

09/687,487 Clamp and Heat Block Assembly for Young Suk Chung
Wire Bonding a Semiconductor

S Package Assembly -
09/687,495 Semiconductor Package Sean Timothy
Crowley
09/687,531 Stackable Semiconductor Package and | Sean Timothy
' Method for Manufacturing Same Crowley

09/687,530 Stackable Semiconductor Package and | Jun Young Yang
Method for Manufacturing Same

09/687,126 Method of and Apparatus for Hyung Ju Lee
Manufacturing Semiconductor
Packages

09/687,493 Semiconductor Package Having Sung Sik Jang
Improved Adhesiveness and Ground -
Bonding

09/687,541 Semiconductor Package Leadframe Young Suk Chung

: Assembly and Method of Manufacture

Although a preferred embodiment of the method and apparatus of the present
invention has been illustrated in the accompanying drawings and describ;ad in the
foregoing detailed description, it will be understood that the invention is not limited to the
embodiment disclosed, but is capable of numerous rearrangements, modifications, and
substitutions without departing from the spirit of the invention as set forth and defined by

the following claims.
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Assenbly and Met hod of Manufacture Al though a preferred enbodi nent of t he
nmet hod and apparatus of the present invention has been iIIusg‘gj the
acconpanyi ng drawi ngs and described in the foregoing detaile escCri ptl on,
it will be understood that the invention is not limted to the enbodinent
di scl osed, but is.capable of numerous rearrangenents, nodifications, and .
substitutions w thout departing fromthe spirit of the invention as set

forth and defined by the following clainms. 15 8 JUNE 2004 CLAIMS 21. A

sem conduct or package, conprising: a |eadfranme conprising: a die paddle
defini ng opposed, generally planar top and bottom sides; and a plurality
of |l eads extending at |east partially about the die paddle i n spaced
relation thereto, each of the | eads defining a generally planar top side
whi ch extends in generally co-planar relation to the top side of the die
paddl e-and an opposed, generally planar bottom side; a sem conductor chip

partially overlappi ng and. being %d to the top side of the die
paddl e and the top side of at |ea =of the | eads, the sem conductor

chip being electrically connected to at |east one of the |eads; and a
seal ing materi al at | east partially encapsulating the | eadframe and the
semn conduct or Ghi uch-that the bottom side of each of the leads is
exposed Wit hlzﬁ ST roulycionpaskpgs, comprising:

a leadframe comprising:
a die paddle defining opposed, generally planar tOI-) and bottom
sides; and | ' |
a plurality of leads extending at least partially about the die paddle
in spaced relation thereto, each of ‘the leads defining a generally planar top
side which extendé in generally co-planar relation to the top side of the die
paddle and an-opposed, generally planar _bottbm side; |
a sex_nicoﬁductor chip pa;tially 'overlapping.and-beinvg attached to the top
. side of the die paddle and the top side of at least one of the leads, the
semiconductor chip being electrically connected to at least one of the leads; and
2 sealing material at least partially encapsulating the leadframe and the
: semiconductor chip g-uch that the boﬂoﬁ side of each of the leads is éxposed

‘within the sealing material.
22. The semiconductor package of claim 21 wherein:

the die paddie has a generally square- configuration . defining four -

peripheral edge segments; and
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22. The sem conduct or package of claim 21 wherein: the die paddle has a

general ly square. configuration . defining four,. peripheral ge
segnents; and 16 8 JUNE 2004 the | eads are segregated into twg‘g'gltq'é %/%%h

extend al ong respective ones of an opposed pair of the peripheral edge
segnents defined by the die paddle. 23. The sem conductor package of claim
21 wherein the sem conductor chip is. electrically 'connected to- the top
side. of at least one of the leads via a .conductive, wire which is

- covered by the sealing material.. 24. The seniconductor package of claim 21"
wherein: each of the |eads further defines an inner end which is disposed

adj acent to the di &hqleads are segtogatatointoning soby Whiek exdhe Rioks el in
opposed relation to the top side and extends to the innegr%h%%geseach of

the leads has &f 1 ppposedpaikofihs pirifheREBddaRe Qﬁs@é}ﬂ,‘ .Si_des whi ch
exceeds ‘a second thickness between the tégp %?de an e?ﬁgg%oral%ﬂaéﬁf%urface.
25. The sem conduct or package of claim 2.1 wherein: each of the |eads

further defines an outer end; and-the sealing material encapsul ates the

eadfam suchayhal uhgcgie S0 pias 9E Rl of IELESHS 1 < oxposed i L

the sealing material. 26. The sentcon

the sem conduckOflectiBlIR chihebibg Gh/ &S8L1 Y .connected to the top side of at
| east one of the f:cea%ﬂ(vfa a tg‘gﬁaeﬁhe%@ls}&l?? at least one of the leads via a

conductive wire which is covered by the sealing material.

24, The semiconductbr package of claim 21 wherein:

each of the leads further defines an innér end which is disposed adjacent to
‘the die paddle and a notched surface which is disposed in opposed relation to the
top side and extends to the inner end; and

each of the leads has a first tlﬁcknesé between the top 'and bottom sides.

which exceeds a second thickness between the top side and the notched surface.

25. The semiconductor package of claim 21 wherein:

each of the leads further defines an outer end; and-

the sealing material encapsulates the leadframe such that the outer end of

each of the leads is exposed within the sealing material.

26. The semiconductor pacicage of claim 21 .wherein the semiconductor chip

. is electrically connected. to the top side of at least one of the leads via g solder

ball.
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8 JUNE 2004 27, The sem conductor package. of claim 21 wherein the bottom

sides of the Ieads extend in general |y co-planar relation toaqﬂﬁ@EghBﬂr

© 28.. A semiconductor package, conprising: a |eadframe conprising a plurality

of |eads segregated into two linearly aligned sets arranged in spaced,

generally parallel relation to each.other such that each of the |eads of

one set extends in opposed relation to a respective one of the |eads of

the renmai ning set, each of the |eads defining opposed, generally planar

top and bottom sides, an inner end, and a notched surface which is disposed

in opposed relation to the bottom si de and extends to the inner end, each

of the | eads having a first thickness between the top and bOttOﬁ]SldeS

whi ch. exceeds 2 sec thlckness bet ween the bottom side and t he notched
0

surface: a senféondu rsef@Fﬁ"B dysdornagkagy. of olaim Rayhiersn drboibhAGMRG R, t he.
not ched surface of at | east one of the leads of each of- the sets, the
sem conduct or afpextend ingendrally co-plahdryclaiomechdtbthe, at | east one of the
~leads; and a sealing material at |east partially encapsul ating the

| eadf rane and the sem conductor chip such that the bottom side of each of
the leads is exposed wthin the sealing material. 18 8 JUNE 2004 29 The

sem conduct or mckagggeﬁn@nau&b &ln#, Fﬁ sem conductor chip 1is
electrically connected to the top S|de | east. one of the leads via a

Com conduct or  package or it SE RO A B R TG imaciacknenty
aligned sets arranged in spaced, generally parallel relation to each other such that
~ each of the leads of one set extends in opposed relation to a respective one of the
leads of the remaining set, each of the leads defining opposed, generally planar
top and bottom sidés, an inner end, and a notched surface which is disposed in
oppos.ed relation to the bottom side and extends to the inner end, each of the leads
having a first thickness betwéen the top and bottom sides which exceeds a s.e'cond
thickness between the bottom side and the notched surface;

a semiconductor chip partially -overlapping and attached to the notched _
surface of at least one of the leads of each of the séts, the semiconductor chip
being electrically connected to at least one of the leads; and

_a sealing mateﬁal at least partially encapsulating the leadframe’ and the

semiconductor chip such that the bottom side of each of the leads is exposed

- within the sealing material.
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each of the | eads extends in generally parallel relation to the top and

bottom sides thereof. 31. The sem conductor package of claim %0 L\fﬂﬁrﬁ({h t he
not ched surfaces of the |leads extend in generally co-planar re‘fa fonto
-each other. 32. The sem conductor package of claim 28 wherein: each of the
| eads further defines an inner end and a notched surface which is disposed
in opposed relation to the top side and extends to the inner end; and each
of the leads has a first thickness between the top .and bottom si des which
exceeds a second thickness between the top side and the notched surface.
33. The sem C'oaguct om@acka e, of claim28 wherein: each of the |eads
further defineé™an out'@rscmifendygter Raﬁkag@‘éﬁblangZ&Wﬂwrdilathe%eﬁmﬁ&ﬂc%rg;ﬁ.\ig he
| eadf rane such,that the outer end of each of the |eads is expose thin
the sealing maifflesfrically conprordl RO B sidlb@f SAesANHCbPthd3GKAYF, §f ¢ aim
28 wherein the sem conductor chip is electrically connected to theatop
side of at | eagendyptiveowire whichdmctsrentl tyakdsedfind Mteriset S Vi a sol der balls.

35. The seniconductor package of claim 28 wherein the bottom sides of the
‘l.eads extend in generally co-planar relation to each other. 36. The

sem conduct or' package of claim 28 wherein the top sides of the |eads

extend in gene3@l |y TRe MriB&idub ' ach, other. . 37. A |eadfrane
conprising. a peripheral ti eubg)k,ﬁaée{(%ge bPeIff 28 Shéfeln the notched surface of

each of the leads extends in generally parallel relation to the top and bottom sides

thereof.

31 The semiconductor package of claim 30 wherein the notched surfaces of |

the Ieads extend in generally co-planar relation to each other,

32. The semiconduct;)r pack.;age of claim 28 wherein;
each of the leads further defines an inner end and a notched surface which
is dispQSed in opposed re}lation' to the top side and extends to the inner end; é.nd
each of the 1@(13 has a first thickness between the top and bottom sides

which exceeds a second thickness between the top side and the notche& surface

33. The semiconductor package of claim 28 wherein:

each of the leads further defines an outer end; and

the sealing material encapsulates the leadframe such that the outer end of

cach of the leads is exposed within the sealing material.,
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a plurality of |leads connected to the tie bar and segregated into two
linearly aligned sets arranged in spaced, generally-paral |el grgingiopagto
- each -other such that each of the | eads of one set extends in opposed
relation to a respective' one of the |eads of the remaining set, each of
the | eads defining: opposed, generally planar top and bottom sides; an

i nner end; and a notched surface which is disposed in opposed relation to
the bottomside and extends to the inner end; 20 -8 JUNE 2004 each of the
| eads having a first thickness between the top and bottom sides which
exceeds a secopg thi glfln,ess.- be&w?en tlgaeg' \%gttpm side and the notched
surface. 38. Thé | ean CARECGRINA; e Rhekein 48 ihereirothe sedicondfearehipof t he
| eads extend in.generally co-planar relation to each other. 39. The

sem conduct or Palkeigealigrcornestad taghe (pesidsi of at heasburet afiths ledésoDdach b the! €ads
extend in generally coplanar relation to each other. 40. The | eadframe of
claim 38 \/\hereﬁ‘?ﬁs‘i’lﬁéoweltbaiﬂiides of the leads extend in generally co-pl anar
relation to each other. 21 8 JUNE 2004 NEAR CHI P SI ZE SEM CONDUCTOR PACKAGE
ABSTRACT OF THE DI SCLOSURE A sem conductor package that can fit

sem conductor chips of various sizes o

35. The semiconductor package of claim 28 wherein the bottom sides of the

leads extend in generally co-planar relation to each other.

36. The semiconductor package of claim 28 wherein the top sides of the

leads extend in generally co-planar relation to each other. .

37. A leadﬁ“azﬁe comprising;
a peripheral tie baf; and
a plurality of leads connected to the tie bar and segregated into two
linearly aligned sets arranged in spaced, generaily-pafaliel relation to each other
such that each of the leads of one set extends in oppoéed relation to a respective’
one of the leads of the remaining set, each of tﬁe leads defining: |
opposed, generally planar top and bottom sides;

an inner end; and

a notched surface which is disposed in opposed relation to the

bottom side and extends to the inner end;
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wi t hout having to change the footprint of the carrier package. One aspect

of the sem conductor package conprises a |l eadframe, a sem coduGlRr2g0al P
attached to the |eadfrane, electrical connectors electrically connecting

the sem conductor to the |leadfrane, and a sealing material. The |eadfrane
has a plurality of |eads, with each one of. the plurality of |eads having
. an upper side, a |lower exposed side, and a laterally exposed side. The
upper side of each one of the plurality of |eads define a generally co-.

pl anar surface. Further, after sealing material encapsul ates the conponents

of the sem conductor packggﬁ t’gn a spatial relationship, the | ower exposed
side and the lateral ex ¢ deadsthaving p(firptathickyessfbetwemtsthar tep exgosed to -
t he outside surface of the sem conductor package. FI GURE 3 22

oftom sides which exceeds a second thickness between the bottom side

and the nofchqd surface,

3s8. The leadframe of claim 37 wherein the notched surfaces of the ieads

~ extend in generally co-planar relation to each 6ther.

39. The semiconductor package of claim 38 wherein the bottom sides of the

leads extend in generally co-planar relation to each other.

40. The leadframe of claim 38 wherein the top sides of the leads extend in

generally co-planar relation to each other.
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