14 MAY 2004 LEADFRAME AND SEM CONDUCTOR PACKAGE W TH | MPROVED SOLDER JO NT

STRENGTH BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON imﬂ?mt
invention relates to sem conduct or packages and to the |eadfr

encapsul ated therein, and, nore particularly, but not by way of limtation,
to a leadframe for sem conductor packages which exhibits inproved sol der
joint strength upon being nounted to a notherboard. 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 plastic packages protect a chip from

envi ronnent al hazards, and provide a nethod of and apparatus for

el ectrically and machani&mﬁ( ttaching the chip to an intended device.
Recently, such semi cond 9%@4{?@?{@ §IR RACKAGBadf rarnes for

supporting an integrated VitR WOLOER ODANSERENGTH chi p paddl e
region formed centrally therein. Bond wires which electrically connect
pads on the integrated circuit <chip to individual |eads of the |eadfrane
are then incorporated. A hard plastic encapsulating material, or :
encapsul ant, which covers the bond wre, the integrated circuit chip and

this design is to provide (HECRAIURPOBTERIRER st i on Trom the |
ext er nal envﬁm%ﬁtr' reliable and effective manner. As set forth
above, the s ' therein described incorporates a

| eadframe as t he Bnpresent snyppibot feﬂlgessmrstﬁﬁwnﬁuﬁﬁrl BAkHo @ ﬁﬂcﬂéatﬂ?leaﬁfr%ééi on
of - the | eaddnka B1at@MRAELE b e .plastic. encapsulant I's"
internal to t h?grgg(:kcfu%er' ’ %’?ﬁ%ﬂgﬁgﬁﬁ%ﬁ%x}%ﬁ%@a‘ﬁ@ BRI o Isadframe r om
the package ‘Ghd™8*@nqUin Pacages whishrawbihits iipeoved chobige juint strongihl yhon Mgy

i nf or mat i on meind toa mahdrbedfir ane technol ogy may be found in Chapter 8 of
t he book M cro El ectronics Packagi ng Handbook, (1989), edited by R

Tumal a and T@ggﬁmkmﬁggl a book is published by Van Nostrand

Rei nhol d, 1 , York, New York. -1 14 MAY 2004 Once the

integrated circuilt itiiopgentions beahe platvsed imisre 6 aRsdbIAd il or more
semiconductor devices_, such as integrated circuit dies, or chips, in a semicoﬁductor

+ 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. Recently, such semiconductor packages have included metal leadframes
for supporting an integrated circuit chip which is bonded to a chip paddle région formed
centrally therein. Bond wires which electrically connect pads on the integrated circuit
chip‘ to individual leads of the leadframe are then incorporated. A hard plastic
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 incorporates a
leadframe as the central supporting sfructure 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
in Chapter 8 of the book Micro Electronics Packaging Handbook, (1989), edited by R.
Tummala and E. Rymaszewski. This book is published by Van Nostrand Reinhold, 115

_Fifth Avenue, New York, New York. -
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seni conduct or packages .descri bed above, they nay be usedhin a wde yarlety
~of electronic appliances. The variety of electronic devices !hhﬁééﬁéyb4
sem conduct or packages has grown drangflcally |? receg:cyegﬂch e e
' ' ers, .
evi ces include cellular phones, porta e conpu - etc.
gevices typically include a nmotherboard on which a significant nunbercof
such sem conduct or packages are secured to provide nultiple elegtron
functions. These el ectronic appliances are typically manufactured in
" reduced sizes. and at reduced costs, as consuner demand |ncrea3esb Cal so
Accordingly, not only are sem conductor chlpsdhlgPLy |n}ﬁg;2;§ea Igvel ¢
. ! . . . . an
m conduct or packages are highly mniaturized with an i :
Bgckage nountiﬁg density. According to such miniaturization tendencies,
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manuf act ur e_delédﬁ-ohféefuﬁ&ﬁﬁals.”?'ﬂr&%r%%@néqggg%ﬁg g%g%@g%lb?gp&f@@%@én refdugesy
oo P B S 3 YS! ahrdiers0. shkin et e
package 200 samécosthmier. ciRpé dighily dneparif 'rbﬁﬁ!aibsks d&m%&eq‘a}u&e:tgxg%%%eslgﬁt highly
prior art lq?ﬂ&ﬁgﬁﬁgg%ﬂfggméggﬁygﬁagggﬁ?Cééﬁéﬁmﬁﬂ‘kﬂﬁbhenter and .a. chi p
Paddl e 110 1 ocal dseRiding o sush i Tgion 2endoncie isohi nBRTHCPRINSEOTHN P
(not shown) tiaBsfiy RSREUAD kiahal TR € icohbtpx%{& fc%ga‘ééggléé Bltbgé‘ég 28 ﬁgﬁ%ﬁ*;e
paddl e 110 %&%meﬁﬁﬁ gkg&slnggrdlﬁﬁﬂkgqé mgmj@g1éw§ywd¢ahedsaadﬂaﬁk& q
openi ng 125, a 811 rall Oft e : Fea : t eg? ame
spaced at r &gulofrexiamipler vy Ssuch emédangudasdftiora %Qndysh%lrw Q,%% g’?ﬁ tgug order of
body 120 by 1xih& 1826 1(?1%91 Vﬂa@}éﬁmﬁgg&ssﬁm on gcrt%rl przli\éfagp$ éqnﬁrgifqged toeaseMbBdy
at | east tm? jnternal 1eads .30, D ot ARl pick 135
120 i tsel f. Wi fdEsme) typeaamwps@w@ortmkiagemuhwml' (iicro WAdHAR packlfs)
ot o Tesemimme s, B 8 S RO B s
SL :‘)Y:’l geflhte ogﬁg%gﬁftgfpgﬁawgmeﬁhu maguﬁgp@@ﬁn ﬂ@rsggpmlnam on mater i-al (not
shown) from -2 1ln fmtheR Gledeription of the above-described semiconductor package design

aspects, reference is now made to Figures 1-3 where a prior art leadframe 100 and

semiconductor package 200 are shown. Rcfts:rringr specifically now to Figure 1, a typical

prior art leadframe 100 is shown and described. The leadframe 100 has a plate-type

frame body 120 with an opening 125 at its center and a chip paddle 110 located within the

opening 125 on which a semiconductor chip (not shown) is subsequently mounted.

About the perimeter of the chip paddle 110 and extending inwardly from the frame body

120 toward the opening 125, a plurality of internal leads 130 are located radially and

sjaace_d at regular intervals. The chip paddle 110 is connected to the frame body 120 by

tie bars 150 which may be extended inwardly from the ends of at least two internal leads

130, as shown here, or from the frame body 120 itself. The internal leads 130 extend

outward into external leads 135 which are in turn made integral to the frame body 120,

Dam bars 140 are provided to separate the internal leads 130 from the external leads 135

during the encapsulation process and to prevent encapsulation material (not shown) from




covering the external |leads 135. It is particularly notable that in the

prior art leadframe 100, each of the internal |eads 130 are QhHWAY 004

substantially the same length L. Referring still to Figure 1, the reterence

nuneral s 111, 131 and 151 denote half- etched portions of chip paddle 110,

the internal |leads 130 and the tie bars 150, respectively. These

hal f -etched portions will generally be about half as thick as the

remai nder of the part. During the subsequent encapsul ati on process for

formng a sem conductor package, encapsul ation material flows under these

portions of the, part to ensure a better seal for the internal conponents.

Referring now to Figure 2, a sem conductor package 200 using the prior art

| eadfrane 100 is presented. As shown, the semi conductor package 200

i ncl u;}les a Gwpigeexteonal ddaidp 130 5ktHapamigularlp huablei that iR ihdeast d?@ﬂ&dﬁéime 'h'
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Vi a conduct igug: here,. . the sem conductor chip 105, the
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paddl e 110 : rri w,.t.q Fi,gure. 3, note that
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placed in’ C ni cation e ho evice usIng or

sol deri ng theﬁi’x‘%é%gﬂ&‘f%%%&%%@%gw are; g ialiylossied Phepbiteerimetenof 130
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| eads 130 osletthieallysdansdteiito e 1 ' C e, 200, are requl arly
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' semiconductor package 200. Referring back to Figure 1, the external portions of the
leadframe 100, namely the dam bars 140 and the external leads 135, which are not
encapsulated are then trimmed off. The tie bars 150 may also be cut or singulated

following encapsulation to completely sepatate the chip paddle 110 from the frame body
120. -

Referring now to Figure 3, note that following encapsulation, the chip paddle 110,

~ the internal leads 130, and the tie bars 150 remain externally exposed on the underside of

the semiconductor package 200. The semiconductor package 200 is subsequently placed

in electrical communication with the host device by fusing or soldering the exposed

bottom surfaces or lands of the internal leads 130 to a motherboard (not shown).

| Referring still to Figure 3, the internal leads 130 on the underside of the

semiconductor package 200 are regularly spaced at a distance G1 from each other. The
internal leads 130 are all of substantially the same length L and are aﬁ'anged at regular

distances G1 to prevent the internal leads 130 which are closest to the corners from

3.



-3 14 MAY 2004 formng a short circuit upon soldering. Typically, the
internal |leads will have a fixed Ilength L of about 0.4 mn t 04
Unfortunately, as the other internal |eads 130 which are not |ocat edo near
the corners are forned at the sane length, the resulting sem conductor
package 200 will typically exhibit very poor solder joint strength at the
interface with the notherboard. Solder joint strength tends to vary
proportionally with the anpunt of surface area placed in direct contact
wi th the not herboard. Consequently, a lead having a |arger surface area
shoul d exhibit greater solder joint strength than a lead wth a smaller
surface area. BRI EF SUMVARY OF THE | NVENTI ON The present invention
overconmes the shortcom ngs of the existing designs and satisfies a

si gni ficant fremingfashat ieauf mmmoﬁeﬁngerﬁy@m@chﬂl@ﬁnt%ﬁk&g@s Wit Ba‘}errg) ygd
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di fferent t he chi

of the pr esgﬁgﬁﬁvgﬂﬁﬁ% ﬁ:{TE&&IQFI Joik gength éfFi' i vary quepadtionadytwig | y
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| ocat ed cent‘? %!%ﬁ 3°R@'%8j des of the chip paddle are forned at the

short est Iength vvhereas the longest internal |eads are located closest to

-the corners of the chip pa rrbodl ment of the present
i nvention, there is provi dm éﬁ@ﬂm‘ﬁﬁﬁg S Dnprising a
seni conduct or chilpe raesehinyesiadiddwercoo®s diie shorotiitige Sofahél eki@ilﬂg aadi Se‘gﬂs
encapsul at edafidfiefians ﬁ&lﬁ@ﬁ@&pf@t | e d
a Ig}ﬁ a ﬁg'dﬁdﬁ?é 8{ Qémlx\ffr}(ﬂctop pﬁ%gg 8&5% ]FIHB?H

internal |ea ext, e{ &I I#}é se on an undersurtace
| eadf rame witHoT ATBY SEFD 8me1=rffﬂff'erbémeenethgtwm1¢@dmteu patiage dndethe

peri met er gﬁnqtlhmbaam o hidid s nﬂoﬁlrl]tad smswpwtwﬁargr ﬂ?ﬂ@&%ﬁ% Ul @ﬁlgi’ﬂcoh&?cﬂl}r ame
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ol der ng. 1 °§£m8j”‘“ f’?%:“dgn%dffn%ﬁe‘;ﬁ’ﬁ%ﬁaﬁiﬂﬁm b B gﬂgzﬁ L.
of the chi p*f Y dlopg p paddle are the longest in length whereas the shortest
internal leads are located closer to the corners of the chip paddle. In another embodiment
of the present invention, the internal leads located centrally along the sides of the chip
paddle are formed at the shortest length whereas the longest internal leads are located -
closest to the corners of the chip paddle. In yet a further embodiment of the present
invention, there is provided a semiconductor package comprising a semiconductor chip, a
chip paddle, conductive wires and internal leads encapsulated within an encapsulation
material with the chip paddle and internal leads externally exposed on an undersurface,
produced from a leadframe with internal leads of different lengths located about the
perimeter of the chip paddle.

In a semiconductor package using a leadframe constructed in accordance with the
present invention, the solder joint strength between the semiconductor package and the
motherboard can be improved by increasing the length or surface area of the internal
leads which are brought into direct contact with the motherboard during soldering. Thus, |
in one embodiment, the leads are longer along the sides of the chip paddle to provide
added solder joint strength to the entire chip package while reducing the likelihood of

4.




added sol der joint strength to the entire chip package while reducing the
|'i kelihood of -4 14 MAY 2004 shorting across the |eads near thg pgRYSIo:
However,-in an alternative enbodinent that is well suited to | arger
package designs, the |leads are |onger near the corners of the chip paddle
to ensure greater solder joint strength in an area of known stress
" concentration. BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete
under standi ng of the | eadfranme and sem conductor package of the present
invention may be obtained by reference to the follow ng detail ed
description when taking in conjunction with the acconpanyi ng draw ngs
wherein: Figure 1 is a top plan view of a prior art |eadfrane structure
~having internal |eads of substantially the sane | ength and equal spacing;
Figure 2 is shodingecinsethedeads ngarithe camerss Hoivcosrdinchailtepatikagabitimemghat is
sem conduct owelt bihifedab 1] ckabet 18 headar I . Figure ig.a
bottom vi ew of. .a gri orﬂgflﬁshse&ec%gl uéét g{e lgég?kagég!a g}\ﬁeﬁaﬁee% §%8fg3?t°j}m or
surfaces or Hagﬂgé SWquﬁe‘HﬁrcFé’ﬂeFH’éméfmi‘%}élw Feaidapwn siressicanentration. eads
for solder nmounting to a notherboard; Figure 4 is a top plan view of a

| eadf rane structure accord t I t_ . of the present invention
havi ng internal |eads of %ﬁﬁggl?&?%%@#gﬁ%Dﬁéﬁw » Figure 5is a
side view of a sem codduearercopmitte gmdbmiahdigg aof thenleadfiaie taad ehiigonahdtgehed
to the | eadfpa QF e GedeRt thvkml ! enbodiment. of the
present i nv%rnalif%ﬁ' Fl‘gﬁg i a?% g!g?j{ g‘?n%?%% ?:)’P r‘%ﬁ%n%eepb@%fﬁ%@?{ﬂg defailsds ge
of Figure 5 JCHAPPRY™EHEking in conipnetion sithithe acsompanyangydrawinigs abemit:or sol der
mounting to a nother b&iiues 1 &ndtdp glanevidwi & 2 phiot LAMeYABM O ktrfoture havin

sem conduct gg.Rar ng.: Lternative .leadfrapme design in accordance
with another & o ?‘%@rﬁ%?&%@@%?g%%% en?%\?ﬂﬂ?ﬂ SP5t8hg  exposed exteri or

surfaces or |ands for Figgrei@ris motide viey oHa privotaitescdeomductBEpAlaEDhaving 2

DESCRI PTI ONs@hicSifactdNVENEHEM ARG e dinume SRR ENt S of the present
invention wll now be descgi.be nore . ful Tere’'nafter with reference to

y !
t he acconpanyi ng dr a\{vF Y > iR SPHPRGIRE O Lt o PHpTgRrt semicorductos parkage Hawingof a
| eadf r ame 5€xXpdsed extetrdarfaeeswir idands on the underside of the chip paddle and internal leads
for solder mounting to a motherboard; '

Figure 4 is a top plan’ view of a leadframe structure according to one |
embodiment of the present invention having internal leads of at least two different
lengths; '

Figure 5 is a side view of a semiconductor package having a
semiconductor chip aftached to the leadframe of Figure 4 in accordance with one
embodiment of the present invention;

Figure 6 is a bottom view of the semiconductor package of Figure 5
having exposed external surfaces or lands suitable for solder mounting to a motherboard: |
and

Figure 7 is a bottom view of a semiconductor package using an alternative
leadframe design in accordance with another embodiment of the present invention having
exposed exterior surfaces or lands for solder mounting to a motherboard. |

DETAILED DESCRIPTION OF THE INVENTION
The various embodiments of the present invention will now be described more
fully hereinafter with reference to the accompanying drawings.

Referring now to Figure 4, a top plan view of a leadframe 500 in accordance with
one embodiment of the present invention and having intemnal leads of at least two
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ne enbodi nent of the present invention and-having internal |eads of at
Fe:st two -5. 14 MNAY 2804 different lengths is shown. The |eaqfjng | has
a plate-type frame body 520 with an opening 525 at its center and a chip
paddl e 510 |ocated within the opening 525 on which a sem conductor chip
(not shown) is subsequently nounted. About the perineter of the chip
paddl e 510 and extending inwardly fromthe frane body 520 toward the
opening 525, a plurality of internal |eads 530 are |ocated radially and
spaced at regular intervals. The chip paddle 510 is connected to the frane
body 520 by tie bars 550 which extend inwardly fromthe ends of two

I nternal | eads 530, as shown here, or fromthe frame body itself 520. The
internal |eads 530 extend outward into external |eads 535 which are in

turn made i rdiferent lengths iseshbwamThb delyi a0 .S0DRER B Plage- ’é»ib@ fAnR HHd?\slzd & %e

separat e thepehiben5at itd ga%@e% andd cfxféﬁ:{pd%l%?lg)ft %%rflagﬂl%ﬁ}%a%ﬁaﬁg(ﬁé{oﬂg i )
1 om cover i HEePHETBRIaY HHp (1o Aev538 subeqicatly panbecul by eggespieer e | 1
the | eadf r anhisbRAIRCSTY dhd it o) thoP B lmb BE1PST Ebbarg | SRLLON:

rent
Refer i ng. otPP1 & DRt af itegtal ads 530 Greclhgiedhimpialiyiagd mce 3Bl_l.egahdllﬁamldenot e
hal f et cheJhpcnhm peridlen$ 10cisi qonpactid to tﬁé.ﬁ‘,ambhﬁ:dymtzﬁfﬂ?&ie bg@@@so 5@&}@&&
tie bars SS%WMH@SEP(ﬁﬁttHe ﬁ@(n £INESH afﬁ?%& 1 ort*3ﬂ gigee er a@ﬂé’
about half as r emal hder 53 Pi 9 (’th s‘ﬁa&%%
encapsul at i dtﬁelf% Bé@e eF’éf?"‘%]reﬁﬁlsnﬁoaeﬁmwmummxtmdldagh 538nvwehipls Wheaini ON
mat eri al- fl cwm mmiédﬁtegﬂaEﬁ)ethBQfaiﬂe%bﬂy@ZOt hepabhrstsdo 80 Hﬁfﬁe t(%jg‘%;{,'a?ate eaI

b der st od t
| o 1o 5ou0R RRIPIERES: e R Rimgl leot 5D aiing thecpnogrsslation proctscande |
"~ | eads 530, éx@ﬁfemtrmcansebdsn 5B&criati foot Ishowen)SEin caneimgt ﬁhe lextesdal %Elkl G§§ 'Hiﬁé be-
for m%‘dl of ap &hﬁﬂbﬂy ﬁbtggxg rtli%lfé uﬂ*ﬁ%%ahﬁlkm E@s@a&@m o e b3 {;e“ %%Pges% g
gl()f)gyg e'(I:'threLC%’été‘H’P a’éﬁ’éeﬂlﬁ é‘i‘s%ol%ﬁ?fcﬁﬂﬁééftw ezmngthsam andd.2pl at ed
(whol Iy or partlﬁbﬂemngvmmo rag\ﬁehpfhe rM@fegbé ﬂthﬁcﬂd&@iltﬁlpéﬁlgsrlt&ﬁ?c?ﬁ?ﬁ rame
ol %‘fﬁéﬂﬁf’@%ﬁ?i'mﬂﬁt sareC 50 | B el a0 e e s S¥orhe
| eadframe S8PSHYElFe Bresebeketabyd pottives veitlogepemtly dre sHoahhalg aErtBﬁESa%&ﬁe as

known in ti‘bﬁla&fder oR&ﬁ@rpﬁﬁngD%hhﬂg'thé Quike§itne e?icarp'sﬁlaﬁca gpo%}é\% X a%o;:t he 2.3t to

~internal s 5 t h 530e are not _uni
convent i ona 6?9@?‘1&3’? @%d]c?‘ffﬁﬁ” lafieey gpferialifinavs under these pOI'tlonS Of ﬂle pal‘t to
ensure a better seal for the internal components.

Also, it is to be understood that the entire leadframe 500 1nclud1ng the frame body
520, chip paddle 510, internal leads 530, external leads 535, dam bars 540, and other
structures may be formed ofa single piece of material. Typically, this material will bea
good electrical conductor such as aluminum, copper, or other metals and alloys. The
leadframe may also be formed of one material and plated (wholly or partially) with
another. Materials used to plate the leadframe include, but are not limited to, tin lead, tin,
gold, silver, nickel, palladium, tin bismuth, or other similar materials know in the art.

The leadframe 500 may be produced by either stamping or etching processes as known in
the art,

Referring still to Figure 4, it is shown that the internal leads 530a through 530e are
not uniform in length. In contrast to conventional prior art leadframe designs, the
leadframe 500 formed in accordance with the present invention features internal leads 530
having at ieast two different lengths. As shown here, the three internal leads 530a, 530b,
and 530c, which are located near the center 510z of one side of the chip paddle 510, are
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| eadf rane 500 formed in accordance with the present invention features
internal |eads 530 having at |least two different |engths. As1gmgméw4e, :
the three internal |eads 530a, 530b, and 530c, which are | ocated near the
center 51 Oa of one side of the chip paddle 510, are -6 14 MAY 2004 | onger
than the internal |eads 530d and 530e which are closest to the corners 510b
and 510c of the chip paddle 510. This is also true of the internal |eads
530 which are |ocated about the other three sides of the chip paddle 510.
Al ternatively, although not shown.in Figure 4, the internal |eads 530a,
530b and 530c which are | ocated nearest the center 510a. of one side of the
chip paddl e 510 nmay be nade shorter than those 530d and 530e which are
cl osest to the corner areas 510b and 510c of the chip paddle 510. This
al ter nat i ve lgngesdhan the iinfemaklcedsafi0d agfi3Dedvhich dracitesitd the doRmit 50EgdUSed
for M.F packﬂg@%f‘tﬂerbhfbaﬁ{@ hayyk I | f S,...the weakest
sol der j oi nt strﬁn%&}g{sug{%ﬁ?%?\é’wgailsﬁngﬁé’?%ﬁﬁtgl?’%fgsﬁ%% hich prs lacated, oo
body, and <hBw4the geiflepet heekippaddle Atkr nal | eads is less likely than
in small, sized Alwadifivelypsithowlih hét sa&niin b, mQEiﬂkéméﬁanEJ]%m iélﬁé, an
t le S’ and L2,

descri bed i t di nents are _of two distjnct len
it isto bersﬁ%g'?g"%]&r)% 0?%24)“?%“ f‘ﬁtcsl?*ﬁ%-‘rl%f‘é’ gee sdpokihg chip padde 5Ldwmaydie
di fferent | @rgershorser thimthioss 530tlamak £30ei wititle drehylodeltetoah@6ompy Sk dedpbgigween
the chip pad r . d.the. need far sufficient
| ateral spa i%égf%ét% \}}\%Q%d%il?{% épha |%§§%h§%%c%9%§&rgeﬁ@rqpp@Fq @tﬁﬁgeﬁ&e The
| eadf r ane 53‘?9 g‘@e&% dpsdlgfor MLEepackagsserin nagkasss ihavingdange sémed Isaifchetes] ticnt
strength pr olehlsss sdljferpbhe istiehgD uuafiy ok aGe i iR%oRer rédibns é&ttﬁé {ﬁﬁ\l,kakg %9&3;,530

I C e

in direct ¢ ..t -t he, not herboar d t sho n which .
seni conduct 31?& asgéﬁ\é\t%%cmllt}sngsgﬁg?%&ge E‘btﬁ@éf?@rdsvw 12‘3 ?‘K?l@rﬁav incgmall HiEdwi | |
have great efeadBgmesace area and accor di ngly have hi gher sol der joint
strength. HowevewhiRshé intéraaldbddsisa!showd Qndg i teral .spacing
bet ween i nt e{]{eval J eaﬂﬁe gtﬁo \I{:n f hfrg’t, §h%rt c??%sgﬁ%?%lgshésrgggﬁcemﬁgméenfse‘%f rame
with differ $htva dsgenlenghs Lhard h2iit sda de undsnstonsibatithe méernal leade SHbsty Be r ect
so } ution t oof sewergbllidiferent tinpths ot wédthd, Angd a@uhﬁmklgf the rs'%&e ﬂ%dé%%&%é -
Referring n tadadk B40Car: ' or_.,packa 600 j.s. depi cted using a
| eadf r ame 5%%% iﬁral accor daéﬁc%l@vﬁlga gﬁ@jg%o%? f?r?gﬁtnegf f?rh@fﬁ?lggeﬁfml rPéfHES on.
As shown, PH¥eLifcER iade 830 iparidyhogairenitiog.udbs leadfene 6eMatiotddig ©ithe 505
havi ng a plpresint inyestion daorescn 86l8e50 it AfenbthSrsNBRE bebiht; %“}ﬂ L8
peri meter, %Qq t@mgpkg so%gg% e,.510 ﬁhi ch.i g‘!hsptgonded f%‘l tlﬂgﬁgg% omc%_%rrc?gfée of
the sem conduct P chrp ™\ EFCh pontagh adth, e materbagrd) (not shown) on which the
semiconductor pac}cage is soldered. Longer or wider internal leads 530 will have greater
surface area and accordingly have higher solder joint strength, However, as it is difficult
to adjust the lateral spacing between internal leads 530 without short circuiting, producing
a leadframe with different lengths of internal leads 530 appears to be the most direct
solution to the solder joint strength problems of prior art leadframes.
Referring now to Figure 5, a semiconductor package 600 is depicted using a
leadframe 500 in accordance with one embodiment of the present invention. As shown,
the semiconductor package 600 includes a semiconductor chip 505 having a plurality of
bond pads 506 on its upper surface along its perimeter, and a chip paddle 510 which is
bonded to the bottom surface of the semiconductor chip 505 via an adhesive. The chip
paddle 510 also features a half-etched portion 511 along its perimetér. A plurality of
internal leads 530, each of which has a half-etched portion (not shown) are radially
located about the perimeter of the chip paddle 510. The top of each one of the plurality of
internal leads 530 may be plated with silver plate or gold plate for better electrical
conductivity. The bond pads 506 of the semiconductor chip 505 are electrically connected
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ddl e 510 also features a half-etched portion 511 along its perimeter. A
B?urality of internal leads 530, each of which has a half-etqﬁgmmw29ﬂ¢m
(not shown) are radially |ocated about the perineter of the chip pa b e
510. The top of each one of the plurality of internal |eads 530 may be
plated with silver plate or gold plate for better electrical conduct|V|té.
The bond pads 506 of the sem conductor chip 505 are electrically connec%e
-7 14 MAY 2004 to the internal |eads 530 via conductive wires 515. As shown
here, the seniconductor chip 505, the chip paddle 510, the internal |eads
530, and the conductive wires 515, are all sealed within an encapsulat!or
material 10 to create a sem conductor package 600. Encapsulation materia
10 can be therpopl astics or thernoset resins, with thernoset resins
i ncl udi ng si 19 B ARemahlcadsid 0 wia capdictipe wiitss 51Re fAsr showy Heee khd SenGbeHduBtof

the ext er nathip603,itesrchiPpadaies loead fikiamB) 1501 ,53U,|ad?iﬁ|t1¥de éorﬁﬁu%ﬁrgh@felr; |§ ] ﬁ‘l?oae %P?

- ' t. ated are
The t1e bar s Fiia VB clap s mBal 0 g G el seienbboDwRriyge 600
| at i ofncapsudatiop| wetetigl bepan At cthedimphiiie Pad@hBodl Qesifsl Wi PRS2
body 52 i ‘ ' hat fgllow n ncapsul at1on, the
pody 520. Refesihd lihudif! shitoridsd Bhéhohios, MCel ARG, | BetOil N, GMEREL AL OF:
Gt o hal |y SR POGImE o T maseS O mambl thethr dich snendne kegemBis To
ternally - \ : ; ]

T o s AR RSS! S G 8 R FOEALS

' . he ti Aad :
? ilgi Ig?nt Sr nﬁdlec‘{?gﬁg EIEEﬁg%’? g‘ﬂ?"“ﬂ’% emagﬂﬂmp 15 COBPIRAY seRraEs fherehin paddiczs Wgt |
materials  Kiamnthe ﬂrh@darb'ﬂo._ The seni conductor package 600 is s_ubsegtjen y
Col dor i ng the. experainE AT MPIER: & ol thld SiMSR herbfaseR Bl chibradsddosao
sol dering t exposed Dbottom Surfdces or Ian n _
to a mother Bﬁ%\“&dpﬂeﬂﬁﬁad% Atwind teiediary 39 remidinl extamatiygpesed onahdoidetsideidfew
it ernal | gt b e pdchica &9, RAklaANS sk oI AR o8l fiths
rc. shoun_ nevt 1% P PR R0 "RlelriL Ko, 300,68 e tis hgrschmn tmexibe pltedt vk eini p
paddl e, for leedafinl eold3wakel rBHEEIMNEy Hienuthyodettier Gdrﬁ)s&in-rhﬁﬁ‘ﬁfziﬂ%{:ﬂaﬁﬂgﬂr oups
and | nner | aaoied L 8 e 2 dhe SeoRliior BAAML'C00 i bibeEutRER baki by e 530c
and inner leads 530a, 530b an d53 C Wi C ared e Gt roals 230
and 530e an§UTEHPICAHWith fefastideyicsry fumias or geldsrimmthefexpdred bhitgm parfades .

In this enbolandmaf the ineermileads 53Rds m&ﬁ%gﬁ%ﬁdh%ft%ﬁ%xﬂﬂg; he)lzi alng g;?yShE;.t er
"ok S SHESLLED oW B v U LS e
semiconductor package 600 featuring internal leads 530a - 530e which are of two
different lengths L1 and 1.2, As shown here, the internal leads proximate to any one side
of the chip paddle, for example 530a - 530, may be divided into at least two subgroups
referred to as outer leads 530d and 530e which are closest to the corners and inner leads
530a, 530b and 530c which are between the outer leads 530d and 530e and centrally
located along the side 510a of the chip paddie 510. In this embodiment, the outer leads
have a first length L1 and are shorter than the inner leads which have a length L2. By
way of example only, L1 may be as short as 0.25 mm and L2 may be as long as 0.90 mm,
This is true of the internal leads 530 proximate the other three sides of the chip paddle
510 as well.
Referring now to Figure 7, an alternative leadframe 700 included in the
semiconductor package 800 featuring internal leads 730 which are of at least two
. different lengths L1 and L2 is shown. The leadframe 700 has a plate-type frame body
720. The chip paddle 710 is connected to the frame body 720 by tie bars 750 which
extend inwardly from the ends of two of the internal leads 730. The internal leads 730
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This is true of the internal |eads 530 proxi mte the other three sides of
the chip paddle 510 as well. Referring nowto Figure 7, an alygynAst2ot

| eadf rane 700 included in the seniconductor package 800 featuring interna
| eads 730 which are of at least two different lengths L1 and L2 is shown.
The | eadf rame 700 has a plate-type frame body 720. The chip paddle 710 is

- connected to the franme body 720 by tie bars 750 which extend inwardly from
the ends of two of the internal |eads 730. The internal |eads 730 -8 14 MAY
2004 proximate to any one side of the chip paddle 710, for exanple the
internal |eads 730, may again be divided into at | east two subgroups
referred to as outer teads 730d and 730e which are closest to the corners
710b and 710c and inner |eads 730a, 730b and 730c which are between the

t | ead L d th f th
chi p paddi o P??%ﬁ’a?é“@ ohy 8 BRC oL RO ralts A1 GrH ol dip et Toveo,
first |engtagaing eaﬂw@fienﬂomtdeast tt\mrsung@psnn&rreﬂ eads outer ddadbhdg8ed and ea@a h L2

| hidl3 1 I '
nd L2 iy b oo afiocecos G Qe DO BPPIOC s P oA Pita, 23k B 50
proxi mate t he glf A& fit'}‘f?%’eﬂﬁl‘ﬂ’é? Igﬁm‘“’t%@dé‘ﬁﬁiﬂ 30 audicentrplly logategealpng the sidt ed
earlier in dilSzofdieryip paidie 2ite idabis ghernttivesentioditidnid) tBe bter RA&S BHRY first
applied in |lé’1{ L$lah& a%gn&??m%émt)@r @Q&r %ucl& %{regg c(nlﬁgxl I%Brkltg@se(] %O%/Ob) As

probl ens @%( appear— I n_ the corner
noted earli eEfY wene! exxmptierink mey be o lqmglaﬁ FOgamend Li2smigebe assshiotted 0123

| ar ge tS| ze apml i TS iORse 35 tHehiafebnal Jeads 7B@§H§@rﬂat%€ifﬂé16@ﬁé’ﬂfr&r szfl&o&tth hip ¢ o
circuiting i ar.ner rison Sl ze ("Catlons.
al so t hat I\/Lad&lgg%gj‘ésw &F? r@& %%‘F"zﬁl gﬁ‘iﬂé‘ﬁ“ﬁﬁﬂé@ﬁ@?d’éw% thisetaiciugeisy
| ar geOI but rabb’aﬂwphmlamcbmdﬂwgmskageﬂtodacﬁkam sdildergbﬁiﬂ L5 Problems
accor dance st a si zes
(e.qg. 20X20%{Pmnﬁ?%fgéﬁ-%ﬁ%izcﬂégpt;%&}fo 4@% Ifagf‘he ‘f‘f)ﬁo %?8‘&1 é’&tlons
are all bei ﬁﬁ‘ t &t ff’ﬁ@ in Aiigure Jtis bsst quited t size amiicatmtm mrthards al |
are i ncor potatueet b@hd&ﬁyef(ﬁ“nﬂﬁrtaﬁlrdlﬁu ﬁi |tI‘)é E@rﬁél’stlheébn?}hbéﬂalvx N Shah %%zte

or ney

bocket i £1 o RS CRBle, B e 4@%‘) & i cltiap o) S cod apraseiderciini
and Heat Ra#glafie ]@r%humagendfwmﬂmd q»acldagesl@:gm ainel bd/pidiaced @raccordance
with the present invention in other industry standard sizes (e.g. 20x20, 24x24, 28x28,
32x32 and 40x40 mm). _
. The following applications are all being filed on the same date as the present
application and all are incorporated by reference as if wholly rewritten entirely herein,
including any additional matter incorporated by reference therein:

Attorney Docket Title of Application First Named
No, _ Inventor
09/687,787 Improved Thin and Heat Radiant Jae Hun Ku
Semiconductor Package and Method for
- Manufacturing :
09/687,331 Leadframe for Semiconductor Package | Young Suk Chung
and Mold for Molding the Same :

09/687,532 Method for Making a Semiconductor Tae Heon Lee
Package Having Improved Defect

Testing and Increased Production Yield
09/687,876 Near Chip Size Semiconductor Package | Sean Timothy Crowley

09/687,536 End Grid Array Semiconductor Jae Hun Ku
o Package _ ‘
09/687,585 Semiconductor Package Having Tae Heon Lee
Reduced Thickness
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Manuf acturing 09/ 687, 331Leadf rame for Sem conductor PackageYoung Suk Chung
and Mbld for Ml ding the Sane 09/ 687, 532Met hod for Making a 14 MAY 2004
Sem conduct or Tae Heon Lee Package Havi ng | nproved Defect Testing an(? '

| ncreased Production Yield 09/687, 876Near Chip Size Sem conduct or
PackageSean Ti not hy Crow ey 09/ 687,536End Gid Array Sem conductorJae Hun’
Ku Package 09/687, 585Sem conduct or Package Havi ngTae Heon Lee Reduced

Thi ckness -9 14 MAY 2004 09/ 687,541 Sem conductor Package Leadfrane
Assenbly and Met hod of Manufacture Young Suk Chung 09/687,049 | nproved

Met hod for Making Sem conductor Packages Young Suk Chung It is thus
believed that the operation and construction of the present invention wll
"be apparent fromthe foregoing description of the preferred enbodi nents.

Wil e the Ileadég/agresaind § t ukuw—d-egerﬁ—bedﬁa-s—q ein
preferred, ift wil Iamﬁe ob i&%%%g%&s If‘%gr i nar y *SK1§ “]fﬁlrl]‘fl}ﬂte ar F °
@&Eﬂé therein . w ou

t hat variouy Ct irpar e FrEL |
departing fromr%e s?){gr' ?@@@8 éorowaklﬁg i nvent { ¥eungSuk Glafrigned | n

5

the fol | ow el ains.. Thet Wﬁpg%hagﬂt and scopel of the appended
cl ai s should not be Ilmted to t he descrlptlon of the preferred -
enbodi nent s Contﬂﬁ%s%efl g | S i nventi may, however, be enbodied in
many different forms and & Lﬂ“‘& %‘aier%@ﬂéa §?’F%€F‘@s°ftib¢ pRysdnit irivestibnt willt he

embodi ment s b§etPparsat fomethei foreghiag hiescription ofetnb@ebfé’@mt SmBsEmBAeY Wk FR t hat
this. discl Qéddﬁ@mle%na @%@Hﬂﬁhc%%azﬁ&%? sﬁc;v?n l'% Aid ﬁﬂ&% é@helgg \Ig?e%'enédh% \sx(lzlob%e of

the inventio hose skilled i'n
0 ‘” ol to'a person of ordmary skill in the art that various changes and modlﬁcatlons

may be made therein without departing from the spirit and the scope of the i invention, as
defined in the following claims. Therefore, the spirit and scope of the appended claims
should not be limited to the description of the preferred embodiments contained herein.

This invention may, however, be embodied in many different forms and should
not be construed as being limited to the embodiments set forth herein. Rather, the
embodiments are provided so that this disclosure is thorough and complete, and fully
conveys the scope of the invention to those skilled in the art.
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Clainms i. A sem conductor package, conprising: a |eadfrane having a chip
paddl e defining opposed top and bottom surfaces and a pluralj %ﬂdﬁ?s
and corners; and a plurality of |eads extending al ong at Ieast one

sides of the chip paddle in spaced relation thereto, each of the |eads
defining opposed top and bottom surfaces, the bottom surfaces of the |eads
being of at least two difference | engths; a sem conductor chip nounted to
the top surface of the chip paddle and electrically connected to at | east
one of the |eads; and an encapsul ation material covering the |eadfrane and
t he seni%ﬁﬂductor chip such that. the bottom surfaces of the | eads, which
are of at TSt two different | engt hs, are exposed in the encapsul ation
material. 2. The sem conductor package of Claim1l wherein the |eads are
segregat ed into It' I sets é@lch extend | ong respective ones of the

si des of the chlggﬁg Ugﬁfgﬁ g8 YUPRSIE t hereto. 3. The sem conduct or
package of O ai leeakI&amerha\mﬁ; :l eads of each set include at |east two

outer |eads and at |le n ne ad di s sed bet ween the outer |eads,
the bottom surfaces o?ét H@’ §fﬁ“ﬂ? C{GQQ@@ 15%?@@ Hottorm isurfacescand la and

t he bottom surface ﬂfurelite'qfrshiesahd@drr‘@es,@dof a second length which is
unequal to the first Ig tor package of Cl aim3
wherein the first | engt %m'?h?%f lzg&t ?%%I@ﬁgf ‘g ¥Pe@§J€I‘?ﬂ8f°fttH% sileseaf | eads
exceeds the second HEngIP Pafdierinspaead: tslationrthersto,afach v the hads deasing5. The
sem conduct or paCkaQﬂa@Edeﬁ'a‘ﬁd%dtﬂﬁﬁ%hﬁaéé%etlflé Béﬁ :'neélﬂ%a*& foghgef’_F ottom

surface of each of | eads is- |l ess than the secon Bf the

bottom surface of t "98?%8?[%%‘6"0 d"ififei'&ekﬂmtfmm 6. The seni conduct or
package of C aim 1 wheaeiemitdreluotertchip ShodrRed t0fthettop difttae RFNHLE HIE

exposed in the emaﬁh’ﬂ&l@&h@@le@@kﬁﬁ% Brinected to at least one of the leads; and -
an encapsulation material covering the leadframe and the
. semiconductor chip such that the bottom surfaces of the Teads, wh!ch
are of at least two different Iengths, are exposed In the encapsulation
material.

2. The semiconductor package of Claim 1 \}vhereln the leads are segregated
into multiple sets which extend long respective ones of the sides of the
chlp paddie in spaced relation thereto

3. The semiconductcir backage of Claim 2 wherein the leads of each set
include at least two outer'leads and at least one inner lead disposed
between the outer leads, the bottom surfaces of the outer leads each
being of a first length and the bottom surface of the inner lead being of
a second length which is unequal to the first length.

4.  The semiconductor package of Claim 3 wherein the first length of the
bottom surface of each of the outer leads exceeds the second length of
the bottom surface of the inner lead.

5. The semiconductor package of Claim 3 wherein thé first length of the

Vbottom surface of each of the outer Jeads is less than the second fength
of the bottom surface of the Inner lead.
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7. The sem conductor package of Caim6 wherein: the encapsul ation materi al
defines a generally planar bottom surface; the bottom surfac 1 p
paddl e is generally planar and substantially flush . with th§4g@€Q¢ggd¥1
surface of the encapsulation material; and the bottom surfaces of the

| eads are each generally planar. and substantially flush with the bottom
surface of the encapsulation material. 8. The sem conductor package of
Claim1 wherein the |eadfrane further conprises at |east one tie bar
attached to and extending fromat |east one of the corners of the chip

paddl e, the gie ol osed t nd bottom surfaces. 9. The
sem conduct oé' pac a%ggﬁéabag?tﬁf%aaﬁ'&ee&gdﬁﬁ@ ]bS‘E‘FEﬁW dbe rhattony surfaes: ofit

| east one tie bartheschiixpaddielis expoked inthamichpdulationMbeiiagl . 10. A

sem conduct or package conprisi-ng: a plurality of |eads, each of the |eads

defining opposed top and bottom surfaces, the bottom surfaces of the |eads
bei ng of at {-eastThe sfnigeadustasmackagepfiGalmé seharalonduct or chip defi ni ng

mul tiple sides and el ggir gﬁélpg,yhug@rmg&}@ﬁeateﬁgg}asal ggﬁém )r;ﬁ%g'f@;eﬁsgl eads;

and an 'encapsul atiogn _material covering t BMduct or
chi p such that the BY¥#% surfaces of the |eads, which are of at |east two

di fferent |engths, arehextmised duﬁat@%f&ﬁéwgﬁhbﬁnis ﬁﬁ{teﬁéeli){igg,gé}épy |VAY .

2004 11. The sem co agkage of Claim 10 wherein
segregated. into multl p%ﬁe}[aél t u%i"ﬂﬁ &g hetom sHifare Gfetha wacapsslation t he
sides of the seni comatertabranchi p. 12. The seni conductor package of Caim 11
wherein the | eads of qREoEBIn i : ast. 1 outer |eads and at

5 ﬁ‘ S%@%ﬁggﬁ t@h leadfiafe ?%t%dg?nelrﬂlg B%l“?ﬁﬁf‘gur face

| east one inner |ead dispose e outer
of the outer |eads %chéﬁantially flush with the bottom surface of the encapsulation

material.

8. The semiconductor package of Claim 1 wherein the leadframe further
comprises at least one tie bar attached to and extending from at least
one of the corners of the chip paddle, the tie bar defining opposed tbp
and bottom surfaces.

9, The semiconduqtor package of Claim 8 wherein the bottom suiface of
the at least one tie bar is exposed in the encapsulation material.

10. A semiconductor paékage comprising:

a plurality of leads, each of the leads defining opposed top and
bottom surfaces, the bottom surfaces of the leads being of at least
two different lengths;

a semiconductor chip defining multiple sides and electrically
connected to at least one of the leads; and . _

an ‘encapsulation material covering the leads and-.the

- semiconductor chip such that the bottom surfaces of the leads, which
are of at least two different lengths, are exposed in the encapsulation
materiai.
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being of a first length and the bottom surface of the inner |ead being of

a second |l ength which is unequal to the first length. 13. . Thq mAY 2004
sem conduct or package of Claim 12 wherein the first |ength. of t%e ottom
surface of each of the outer |eads exceeds the second |length of the bottom
surface of the inner |lead. 14. The sem conductor package of Claim 12

~ wherein the first length of the bottom surface of each of the outer | eads

|s less than the second length of the bottom surface of the inner |ead.

15. The sem conductor package of Claim 10 wherein: the encapsul ation
and the bottom

mat eri al def4qnes e I | anar, bottaom_ surface;

surfaces of %]He I.@’aegs&g'iigé g RAESE f?pFMr 10, vhateins thet leads yadd ush
with - the bott orfegtegabetintd miibdplersetp atichtdx@éhd 8BhE resdectivd ones b HR .
sem conduct or pa@m%ﬁﬂggé%goﬂgu&opé%r ality of -|eads having %otlfom

surfaces which are expos inan encapgul ation material and a
sem conduct or chip which is covered by the encapsul ation. materi al and

| ectricall t < el t.he, i t
compri sing: aont F'“ﬁﬁ“k‘?‘rﬁ‘fde’?ﬁ“?"%%%ﬁf S H13ns56 She s, SReshaitoor
whi ch are expos eé‘?ﬁ’ "H&q %E- Ieast dyououter depdseanst phlleast enefinaer leadsdisposed

di ff I hbetweeh ' -.of C !
6 wher 61 n L he Sggicondnet of thrpe der e SRR IhEoa kB el | ous

16 wherein the senm.conductor chip' efines -nmulti

.are segregat ed i% 38% ﬁfﬁ?ée%%béndvﬁ\ea‘?ﬁ@mm%lﬁﬁbeﬂmé@d beingoés of
the sides of theasendixbledgtit whichdhipequkBto thEfstierggonduct or package of
Claim 17 wherein the | eads of each set Include at |east two outer | eads
and at Ieasa'?one j nner | ead di sposed between the outer |eads, the bottom

surfaces of *the ErmMicordycten packagei of Claim 4 2fwherein Ehegfirst kength be thot t om
surface of the i botesm| eaface@Ff REHbf ti SREPIhds RBELUs L Wby HRGHVG to the

first Fength. the bottom surface of the inner lead.

14.  The semiconductor package of Claim 12 wherein the first length -of the
bottom surface of each of the outer leads is less than the second length
of the bottom surface of the inner lead.

15.  The semiconductor package of Claim 10 wherein:
the encapsulation material defines a generally planar bottom
surface; and : ‘ .
the bottom surfaces of the leads are each generally planar and
substantially flush with the bottom surface of the encapsuiation
- material.

16. . In a semiconductor package comprising a plurality of -leads having
bottom surfaces which are exposed in an encapsulation material and a
semiconductor chip which is covered by the encapsulation material and
electrically connected to at least one-of the leads, the improvement
comprising:

configuring the leads such that the bottom surfaces thereof
which are exposed in the encapsulation material are of at least two
different lengths. |
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19. The sem conductor package of Claim 18 wherein the first length of the
bottom surface of each of the outer |eads exceeds the second hgnghly #doa
the bottom surface of the Inner |ead. 20. The sem conduct or package of
Claim 18 wherein the first length of the bottom surface of each of the
outer leads is less than the second |l ength of the bottom surface of the
inner lead. -14 LEADFRAME AND SEM CONDUCTOR PACKAGE W TH | MPROVED SOLDER
JO NT STRENGTH ABSTRACT OF THE DI SCLOSURE A sem conductor |eadframe and a
sem conduct or package usi ng sanme. Mre particularly, a sem conduct or -

package and. & ot Ras PanRURduag: BRabler ol fE dherelin “%%é‘mﬁpa%&?@f&?ﬁ““ >
pl ate-type frame 6@’@!}95 rau&mlq)spaa,dam Ulreidadsfara segragatatiitéd MulbplePsdi®y be
ogul ar i nt efval ermich SXend BRIBTeebEANR RSty S058 attes Serihissior cads
ext endi ng out war d#Pom t he i nternal |l eads and with their termnals
connecting to the frarre body and dam bars at the juncture of. each

external an nt ex,na ad r additional sup ort and to ensure that the
external | egl g ?@W& @95@%‘%@' Eﬁﬁﬂaﬂﬁ of (Haigy d rwh%'ﬂhflaﬁ@ulead:i ofiepcivsetsses.
The | eadframe of Intedpratdeadt tvic\vatkileadsPhAYY iadi18sbtashl Hn‘ép"ié msg%]dl oi nt
strength through ternal havj dlfferent
sur f age ar eas. 9 I;élﬁg&z%hé) u’té?- I%ads, theebo(gtsom surHa of the outer leads each
_ being of a fi rst length and the bottom surface of the inner lead being of
a second Iength which is unequal to the first length.

19.  The semiconductor package of Claim 18 wherein the first length of the
bottom surface of each of the outer leads exceeds the second iength of.
the bottom surface of the inner lead.

20. The semiconductor package of Claim 18 wherein the first length of the
bottom surface of each of the outer feads is less than the second length
of the bottom surface of the inner lead.
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