8 JUNE 2004 NEAR CHI P S| ZE SEM CONDUCTOR PACKAGE BACKGRQJND OF THE

| NVENTI ON  FI ELD OF THE | NVENTI ON The present invention rel at gsdqlgF@%ﬁaged_
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. HI 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 conduct or packﬁ&e. These pl astic packages protect a chip from
envi ronment al hazar NEARGCHIBRIZE SEMICO CXORPARCKAGCH or |
el ectrically and nechanically attaching the chip to an 'intended device.
Recently, such sem conductor packages have included netal |eadfranmes for
supporting an integrated cirgcul ' Lch is bonded to a chip paddle
region formed centrally th(ﬁ‘dgd:li%(}ﬁ%m@ FEdE [NVENTIONCt r i cal | y connect
pads on thegj \ kb Chip to individual |eads of the |eadframe
are then i nmﬁ%uﬁ N ulating material, or encapsul ant, which
covers the bond ¢ epreidde PELRQYHA ircuj | R.and_ot her copponents,
forns the exterior g‘% t he lpaclﬁgée%é?%esgrtl{) ng%%/kag%icLfgmfcr?n&f'ﬁt%mﬁégﬂj’ﬁn‘ih@t%
provi de t hepsikiagesyldddfrashe OasaémbiRs OteretdrOlnd TR tAEH &Ky ironment in
areliable and effective manner. As set fort a%%gt\l/e, he%%gen%@égnmto r
package t heliwitatiateser sdnaidoriducior paclap@stha: cdrelbptathichabdis: S8R bAVarious
supporting structure of such a package. A portion of the -

sizes without having to change the footprint of the semiconductor package.
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HISTORY 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




| eadf rame conpl etely surrounded by the plastic encapsulant is internal to

t he package. Portions of the |leadfranme extend internally frogghﬂg?g®ﬁhage
and are then used to connect the package externally. Mre intor [
relative to | eadfrane technol ogy nmay be found 1 8 JUNE 2004 in Chapter 8 of
the book M cro El ectronics Packagi ng Handbook, (1989), edited by R

Tummal a and E. Rymaszewski, incorporated by reference herein. This book is
publ i shed by Van Nostrand Rei nhold, 115 Fifth Avenue, New York, New York.
Once the integrated circuit chips have been produced and encapsulated in
sem conduct or packages descri bed above, they nmay be used in a wide variety

of el ectroni ¢,appl ances e.varjety of electronic devices utilizi

sem conductg?%ggﬁt%égé’g%%g&o eRAR-Tapetorics £ ackaging tandbaol (}%)s?ﬁtpﬁéé’elg-
devi ces inc . :portabl computers,, etc, Each of these
devi ces typhg%%aglg%lln#'ué)e %ngrgla?ftle‘go cl’r?tgg by r%f%%%e %?’fé’%hit@f‘? bpok s ephlishedant
number of  syeh a3 NBGRRORGHhRSII PASKRNE A vaLR ﬁﬁ‘%"&’o‘?ﬁ, Ny Ri@yi de mul tiple

el ectronic functions. These el ectronic appl Tances ‘are typi cal l'y _

manuf actured in OaEsIGRE infep@ed aiechidichips Mee Ib&AShDdudddl &h reﬁgglék@temﬁ_

I ncreased consuner demand. Accordingly, not only are sem conductor chips
highly i nt egsmeitentiuctont paakaes sistribed datove tRgChagas: asd iliadMide Whidtpldfr i zed
with an increased | evel of package nounting density. According to such

m ni at ur i zaeleereniempliandess The gmiaty nfielettomiqpdavicas etlizing saalicorduetds packages -

el ectrical signals from ;ﬁrﬁ_conductor chips to printed circuit boards and

support th SRR SEarrtically Ehfegentatsatsh dThgee dviaes dndlusi eelllonplimes, ravtabloeen
packages mag et SE ek ob e e TG R ¢ el Ao asban g s of
such sem cogglib M RAMPLESsulh SehfloBliles f)z%kages are secured to provide multiple

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



as MLF (mcro | eadfrane) type sem conductor packages and M.P (mcro

| eadf rane package) type seni conductor packages. Both M.F typ
sem conduct or packages and M.P type sem conduct or packages a?é"ﬂ!ﬁ@?£ﬂ|y
“manufactured in the sanme manner. One specific problemw th the prior art is
that chip sizes differ and/or increase due to different conputing

requi rements of different products. Wth existing packagi ng design,
fitting these larger chips neans the packages nust be nade bi gger. Bigger
packages have |l arger footprints (the | ocations where the | eads physically
and electrically connect to printed circuit boards). The Iarger f oot print

forces the ﬁ{clﬁhgsqg]fcurféyh{.o p%f gﬁicapc%ngcﬂMNEﬂ%Qoédac%ngr%g Eﬁgdfrﬁén proper

el ectrical connection es tine an n

seni conduct amupaak@g@cdnaamc@wckfagé (BTG it ERLAP ofifos Hirf ARRAL Plof gt hout

changi ng the sem conduct or package's footprint Is
| NVENTI ON Thebangisgstha semicumhicior padkaléts @stirint sdegqnduct or packages that can
accept sem conductor chips of various sizes wthout having to change the

footprint of the carrier package. Mre particularly, one aspect of the
present invention conprises a |eadftanme, a sem conductor chip attached to
the | eadframe, bond pads el ec$U1\@é4\Ry RHENVENTION seni conductor to the
| eadf rane, and a.seal i ng, nater] The Ieadfrane has a plurality of | eads,
with each one of ﬁepfﬁffg'F aEPVWlOBf rqlgigg) do hepmHeRndgpston maekagss dtiat mah osveept

the ot ur al | £5isaeeREpR oy SBECRRNTY HSiing i el @a%%%ﬁuaﬁioéﬁha‘éq@g%%ﬁ i
L0 o RS O SprBSAR d Bo SOBEIEE Ga BkF Ru.
semiconductor chip attached to the leadframe, bond pads electrically connecting the
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.



side of the | eads, semni conductors of different sizes can be attached to the

sem conduct or package w thout having to change the footprint 8{ '#%?00
sem conduct or package. Finally, after sealing nmateri al encapg lé tﬁe
conponents of the sem conductor package in a spacial relationship, the

| ower exposed side and the | ateral exposed side of the plurality of |eads
are exposed to the outside surface of the sem conductor package. Anot her
aspect of the present invention is a |leadfranme that conprises a plurality
of leads 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

t he upper side of each one of the plurality of leads formng a generally
co-planar surface with the upper side of at |east sone of the |eads.

Further, when the tie bar Brabe SESCRIGIONTON bREmesyIRER they | cave a
i t

| ateral surface of the plurality of |eads expose o the lateral side of
the seni conduct oA npae lcagpletsd uBdetididiRd 04 t%hﬁhdi&%'a?ﬂdr% OF diéTorddbVV NGS

A nore conpl ete understandi ng of the nethod and apparatus of the present

i nventi on migyeniomhudy by hadfbyr efarence do tihe flloimpiagilededeadririon daRa thiRin ian
when taken in .conjunction with the acconpanying draw ngs wherein: FIGJRE 1
i s a perspeEYRCtion withihg asposmenfingdiswings whereieni conduct or carri er

package;- Fl GURE Edi‘?%ﬁ ersgecti ve cut-away, view of another prior art
semi conductor cHt g!fc‘k gapechy oRERvRY Yoy ofct ppet ait\semisandupierycarierw of

a first enbggjkggé]t of a

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;



~ sem conduct or package constructed in accordance with the principles of t he
present invention; FIGJRE 4 is a perspective view of a Ieadf Jg

first enbodi ment of a sem conductor package constructed in accor ance mnth
the principles of the present invention; FIGURE 5 is a perspective
cut-away view of a second enbodi nent of a sem conductor package
constructed in accordance with the principles of the present invention;
FIGURE 6 is a perspective view of a | eadfranme of a second enbodi nent of a
sem conduct or package constructed in accordance with the principles of the
present invention; FIGURE 7 is a perspective cut-away view of a thlrd

nmbodi t of FiCUREORd d
Sr i ﬁc: gng gf f?he pr ese?lt ﬁmaoéerﬁ% %HP@Q@U@&%‘A}F@ £e g‘?(gmﬁlw
per spect i ve sanicomdiRyor Vpaekagef ccﬁlsﬁ‘&k&téd 'ih ABRRGHNE rbhﬂpfth@ nﬁﬁ?ﬂﬁg %@%g teD?%sent

package constructed in accordance with the principles

invention; @ventimGaRE 9 is a perspective view of a |eadfrane of a fourth
enbodi ment of a _sem conductor package constructed in accordance with the
principles of thBIGHREchis aipetspeativerviews of a leadframe of a fourth embodiment of a

semiconductor package constructed in accordance with the principles of the present

invention.



8 JUNE 2004 DETAI LED DESCRI PTION OF THE | NVENTI ON Referring first to Fl GURE
1, there is shown a perspective cut-away view of a first prigrlgﬁ 2004
sem conduct or package 50. Sem conductor package 50 is described‘| elfow to
provi de a better context for understandi ng the sem conductor package
constructed in accordance with the principles of the present invention.
Sem conduct or package 50 includes a |eadfrane 51 (partially shown in -
Figure 1) having a paddle 52 and a plurality of |eads 53., Leads 53 are

| ocat ed on opposi ng sides of sem conductor package 50, are' generally "Z"
shaped, and are spaced parallel and apart fromeach other. Paddle 52 rests

bel ow a horimAmem@m%Wgﬁmﬁvaﬁ% ﬁrface of the top side 57 of

| eads 53. A sem conductor chip S at to paddl e 52 by using an

adhesi ve. At | eaRef@riR@fitst & FIGERE ' ) bel ow a pl ane
defined by the to; si dge1 57" of Ieadgpglgi.’éq%%op uérg?r?gdéﬁﬁ‘gf&%gwgyw&oﬁ%&ﬁ}e

| ocated on geiot anremitontductbi pacidee £0.PEeHiBbAduL0P otz S Ry
connect sem conductor chip 54 (t%lrough bond pgdfgaSG tgq?edggdsrﬁ%@.be@ﬂt%m

side 58 of [pedde B8defhy sortait! for amderstanding itha béicoRNIRR tpabkife SRMERRRAVE! OF
package 50 to a_ printed circuit board (not shown). The abdve conponents

are af fi xedG9rdanss xafhathe principles of ithe peeseht dmeentiont eSdnsidordducmt tpackagbltspl de
envi ronnent .bchﬂ%eal iqr&% mat j%al' 9.. 6 8 JUNE 2004 |f another sem conductor
chip that i §&deadiame Sd fparaliy shasm mFigus ) ihavips ageddle i5a and mipharalityct or

eade s beghhass 37 IRHsSEEIORTL S ofpihedites of SFmbanpickeedage Stuamhe

EL% n goﬁgu?g%ef;%;z?%%&g’ e §Eac9& er%ﬂéiSanﬁ %paljt ot e%%{n o%h%r.f Mddiehgzsrelstgr Jer
below a horizontal plane defined by the top surface of the top side 57 of leads 53. A
semiconductor chip 54 is attached to paddle 52 by using an adhesive. 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, |eads 53 of sem conductor package 50 nust be

noved farther apart fromthe |ateral centerline of senicondu%kﬁhqg%ﬁhﬁge
50, thus changing the footprint of sem conductor package 50. change 'i n
sem conduct or package 50's footprint forces a redesign of the printed
circuit board to be physically and electrically attached to sem conductor
package 50. The redesign is necessary because the physical directions of
the electrical contact points of the printed circuit board no |onger fits
the new | arger sem conductor package 50. Redesigning the printed circuit
board is undesirabl e because -it incurs additional nonetary costs and tine

del . Ref i , i s i,
el ays. Ref erri ngf amthdr GerfcGhietos ch%ﬂ}gﬁﬁs 'la?gé'nﬂééﬁqséglggcﬁfgggt?ﬁ ,Efué 3#1%%}?8%@

view of a second prior art sem con tor package tor

package 60 iissemieswiurive fadkefof0, tiet irgeriseiaicdn ARk hipCRM 5%dh drd'be obstruct
under st andi ng .t he sem conductor package constructéd in accordance w t he
princi pl es &¥ leada 5§)|bma pmef]&iedqrgerﬁenﬁmdﬂhﬂ@tdhﬁp r@@%ﬁgﬁﬂl@%éﬁeﬁeﬁmd
| eadf rane 6§ (ﬁhomm partially) having a plurality of |leads 62 Iined up
| engt hwi se ¥ JAg ‘eh&ldevy Poies 53i ol otsfer de itctbisdlacgenrsemicokdgRorohip A
plurality of,  J|eads 62 are ced parallel and apart from each other. Each
lead in t h-eg%ﬁ"ﬁ?%qq‘ﬁ"{/ Pﬁfﬁ‘ﬂﬁ%gﬁgeadség 194 sermigonsiystor ppekage 63 mustbeambuendefarthar t
64. A senmic yWolr ' s placed on top of |lower part 64 of leads 62.
Aol U ali y St e lR Benhol BRt e oyt Eetnions e Bris chiteing hodocmint .
connect i on bfsciniddndiatbl patkse S4 125nie i EAHLAb farr ol M £5, 60
electrically connect séan‘i %:%:nduct oraggﬁlmpgégg&{ng{l% 1;3]5% aﬂ'stfgo%mnq forrgs262. 8
JUNE 2004 | fedesigit ogr ths eprirtan di#6dio ol B BB hykSaha 48" SR RRAISL OF
chip 65 is placed 'in sem conductor packaggﬁg)csl,at:ﬂatﬁlfg%gg%ﬂIgre Bﬂgg%tor
chip will tisutderndneiobpackhgst 501 cTladredbygn ieaktesSy bidiso thebh9NER irkQichk br 2
| ar ger sennﬁonductor chip into sem conductor package
¢ electrical contact points of the printed circuit board no 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.



60, the plurality of |eads 62 nust be moved outward. Moving the plurality

of leads 62 outward changes the footprint of sem conductor pgc_jmq@ 2%(64
thereby forcing a redesign of the printed circuit board. Agaln,
redesigning the printed circuit board is underdesirable because the
redesi gni ng process incurs additional nonetary costs and tine del ays. -
Referring now to FIGURE 3, there is shown a perspective cut-away view of
sem conduct or package 70 that is a first enbodi nent of a sem conductor
package constructed in accardance with the principles of the present

I nvention. Sem conductor package 70 generally conprises a leadfrane 71

(FIGURE 4), a seﬂi‘@:ﬁ&iﬁ&%&ﬁ{cgﬁ&ﬁo?or7c?u& fhat R14E&! ddy %egz%m%gsr g@géggp%ﬁ 'ng

material 76. A nore detail ed descr onh O sen

appears bel dwserebmiucion adl@?é 60, thilt ez sémiéoﬂ&i&oricﬁm%} adlgfb%g) X

perspective view of a leadfrane 71 of the first e

seni conduct &y lgras 6agFhey irstrdectodit ailirgerRBRMAANAE Mg fhed %i%ﬂdﬂ&éﬁé GRagy the
present invention. Leadframe 71 is made of an electrically con i

‘material subf @s plyalityeldends 62 mous bermovied anitwarie Mdvikpthep AN 6F 1R 62
surrounded bé %y(?l ur al %y of |eads 73. Leads 73 and paddl'e 72"are connected
to each ot A¥vap chanees the fotpring of srmicenductor pavkagris; thepebyiforimra eflesigastt r ame
71. Leads 7%@3}0. DOt i tottﬁzofﬁ]@)a‘gdl,e 72 and are placed parallel and apart from
~each ot her. "EdeH ' Sher oY | S84 redesigning themsingad cirpuitbopndes enderdesimblpadd| e
72. Notch 7¢ad . el tr t bet ween | eads 73 and sealing
mat eri al 7613?8{?%%?&?2%%@3%@%%&5 n%é]gssa(ﬁf‘}%é‘%“?‘l?%ﬁ%ﬁ%ﬁnd&@ea%@- from
sem conduct or paR&mefig/fow tH A TBRIRP e of leads 73, after
packagi ng, is exposed 50 Lhe outs) dg1 giereggs%g%ogﬁldﬁ&ewe%ﬁ@g@w% ViQY of
el ectri cal | senscshdupby Packlgt y70C dnastd l}ﬁsts&ﬁg&ﬁgg‘ﬁc&gg &ﬁﬁ&q’?ﬁ L0 £ 9ad
' i f he of T eade 8 ar e

printed circuit board. To minimze corrosion, ottom

encased or @ngEudteshinaacedrdanechwith he primdpled b tHeqaekent 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,



8 8 JUNE 2004 nickel palladium tin bisnmuth, or other conparable
corrosion-mnimzing material. Paddle 72 is attached to | eadkr 4
through a plurality of tie bars 78. Paddle 72 may or nay not have & notch
(not shown) simlar to notch 77 for increasing strength between paddle 72
and sealing material 76. The top side of |leads 73 and paddle 72 rest in the
same horizontal plane to allow seni conductor chip 74 to be placed on top of
both paddle 72 and a portion of |eads 73. The bottom of paddle 72 nmay or
may not be exposed to the outer bottom surface of sem conductor package 70
(FIG 3). Referring back to FIGURE 3, there is shown a perspective cut-away
view of sen Kk : ' \bed |leadfrane .71 in detail
above, addi ’:Hil (g(%gﬁﬁﬁ%dg%g%@n? %ﬁlgﬁg s%ljr:%iéloeﬁ %"l? g&%&%%?&%%%”fﬁ’%ﬂ”fm% O‘WI&%‘S
di scussed. $qadie 7D atehebilEudfidme! f le 72
.and | eads 73. Sem conduct(%tP 1‘Ehhi p %Zqi@%g?fggﬁre%@y%ﬂ;@ep%gg?% g%a%nh?@o'ﬁ%g%rs 73
through an asiyesit\i@vey rosihinGot Show) GRAAUS ARBVFY Eot ihéteashis strengﬂilc Eent N
al p

top surface of paddle 72 and |l eads 73 rest in the sane horizon ane,
the size ofpaddei’eendwsesling watenal 776. cBle toprsidesof lehdd 735 end paduie!oL eést Gk 74
may rest only on paddle 72 or extend over and rest on top of |eads 73.
Thi s confi g&Be hepizosial plege tealiow semicenguetor dhip 74 td bagkhcdBomtopmbboth paddle

sem conductg C iE’S of hffeﬁsnt sjzes to fit in sem conductor package 70
wi t hout cha éiaﬂ appgiop bleds A3 She betiame atenddiest2 pa remay 70k berapeseditnthest i | |

to FIGURE 3 ] I ckage .70 w |1 no ntinue to be described. A
plurality oPu%gﬁaﬁ%gglgf#gog egn?o(gngg?tg?a\%agfg@im ctor chip 74 for

el ectrical connegLf-ah I ' P electrical |y connect each
one of the bond pads g7ganzgl(ot_‘aeac on>eé’ ﬁer%%%ﬁ%végg Ikéé.i)eW‘fee%ut‘ff‘;’aXa‘ﬁe‘Bé’frrade
of any el eciénhicaiduytot PREUAEE 70 Having described leadframe 71 in detail above, additional

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



material such as, for exanple, gold, silver, alum num or an alloy thereof.
Both the lateral side and the bottom side of each one the of gl Radg 2694
exposed to the outside of sem conductor package 70 may or nmay not be
coated or electroplated with corrosion- mnimzing material such as, for
exanple, tin, gold, tin lead, nickel palladium tin bisnuth, or simlar
materials. Al the conponents descri bed above are encased (wth the 9 8
JUNE 2004 exception of the bottom and one | ateral side of each .one of-the
| eads 73) in sealing material 76. Sealing material 76 may be

t herenopl astics or thernoset resins, wth thernoset resins including

si |l i cones, bi ©F i m, conduct o ac e, 70, Jjs. )
electrical ly aﬁg %%331%2??@8%%%3?&% Sgd%péjf?ﬁatcbdjp iéﬁ%ﬁle"’éjﬁaﬁj 1p fglingh own)
through anymaf@R{ah g, KReyho! matehigl a6t ' rpackage attachnent
such as, for exanple, sofderng Iea%@I %qﬁ%r&?ﬁglg%{rc?n reﬁgﬁﬁgﬁﬁslrﬁbg’? ,
Ref erring néenhosek résidREnduding efliGones, SHRAURbsS A1l GRRAYC Kok ﬂ&.}%ﬁg I ch
is a second enbodi ment of a@sem' con%{l}gtor pac%gge c§%§l}tcrgucte Pplaglgwge%
accor dance isiléctticadly apdiphysipdliysatiabhedhe apsrinssndircuit ORI (6t shSRR) BRAIHCHYT
package 80 has a plurality of |eads 81, a sem conductor chip 82, Ta
plurality ofmeflioddaows, inathe aseof semjconshuctor ahol@ge afertineancunht &% fopackate 80
differs froml em gor‘}ggﬁtor package 70 in_that sem conductor package 80

| acks a pad¥fil€Frngdeads dp drtearnipd crageb®odwi 1| be discussed in .nore detail

bel ow. Referring Fl GURE LS shqwn a perspective_ view of

| eadf rane 85 of It{%]tgmnggj@g’n%’egm ﬁ'eth?red‘f S “@eﬁ??‘ﬂ%ﬂ?&%?wacb%é&mh is
construct ed, i i-t.h Lnciples of . the, present invention.
Leadf rame 85 Is%c’?lace%b\%aglg&a\ggtcar slehg%mfiﬁ&wﬁc%ﬂ © 80&53?&6‘1 E’bﬁ‘&fé’r neey the

connect ed tgriRgs SHtASroknPirdeAi AR R ARIG J-06RE 2 180a pREIRY bR MEt er

a semiconductor chip 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
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of |l eadfranme 85. Leadfrane 85 and | eads 81 are nmade of an electrically
conductive material such as, for exanple, copper. Leads 81 a &) E?ﬂﬂ4
paral l el and apart fromeach other and on opposite sides of ['eadfrane 85.
Each of the |eads 81 has an inwardly extending nenber 86 |ocated generally
perpendicularly to an upwardly extendi ng nenber 87. The inwardly extending
menber 86 and the upwardly extending nenber 87 nay be fornmed through a
hal f etching process. Inwardly extending nmenber 86 extends  towards the

m ddl e of sem conductor package 80 to support sem conductor chip 82 (shown
in FIGURE 5). Referring back to FIGURE 5, additional conponents of

sem conduct qg K L | sirkRed. , Leads, 81l are shown after
the. trimm ngr mEREE pdSess Hi 8 deschA BB YRR R DRISRY cstaiesHdipor gup o3 i
descri bed i nitagHed @elaald giat e : Stg,m.', t Chi 2 s ttached
to | eads 81, via an adhesi vﬁ);auéscimré\%gl),%ny sgeiggg%l dg‘“{:r?lg‘?ﬂdglﬁ{%ﬁ &g é‘%f‘ﬁ

processi ng lpnavessingkidven iarthe aft of Seficondlittdr YaclRRfisagi ' LeChi p
82 can be of different sizes because invva(ri)gl ygg%?gﬁggﬁ%&%@ﬁ%g&d%&%fbeeach
of the | eadof diffdrent sizes betagseippeardly exfoadiag miat BaGITicagh 5L MeqoRE Wtk LChi PS
of various ici)zes wi t hout having to nove the |ocation of |eads 81,

resul ting i P78 Wpshiatace ferpstaching pernigondiictos ehips ofi daddusrsizep afagEhReho 1

plurality of bo ads 88_ar ocated on top of sem conductor chip 82. A
The plurali PS?VSREVJDOF@%‘”’B? gf"‘&c%lﬂiré%iﬁ’%g Bof sainge Je the ntprott of semicon@Rtdrvi a

bond pads 8 . td | eads 81 wh i res 83
ponded 1o | EakeyitA iy ofafud BBiSsE: Beuaf BF fon phssmicomaetorshinota.opi at e

ith gol d ompesi ' i g L
1, o A Lty il G G

[p)r -

leads 81. The location on leads 81 where wires 83 are bonded to leads 81 may, but does
not necessarily have to be, electroplated with gold or silver. Wires 83 are made of an
elecirically 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.
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material 84 secures |eads 81, sem conductor chip 82, and the plurality of
wires 83 in a spacial relationship. The bottom and one side gf, Q e of
.the leads 81 rest flush with the outer surfaces of sem conductor package
80 and are exposed to the outside of sem conductor package 80 for

el ectrical and physical connection to a printed circuit board. The

el ectrical and physical connection may, but do not necessarily have to be,
achi eved t hrough sol dering sem conduct or package 80 to the printed circuit
board (not shown). The exposed surfaces of |eads 81 are electroplated with
corrosion-mnimzing material such as, for exanple, tin, gold, tin |ead,

ni ckel palladiu ' ' simlar.materials known in the
art. Referring %@hﬁ%nﬁ#%é@%@% héeq Ieaﬁilt:esrs séﬁo emigpnductar package 80 dnathati ew .
of sem congdstgicehd 0k ' ' | nent. of. a..

sem conduct or packaggKﬁgﬁaggﬂﬁﬁ@%ﬁﬁ?%éé@gﬁpﬁgg%%qaﬁgﬁ%ﬁﬂéh%P@ﬁ%¢%P%@m@f t he
present inveptvier pheilitg WTdsstde " ballp a3k agR1RP Hafls H3Mik Ahadd) of QRS LEHSLHRN
(including the construction of the |eadfrane) to sem conductor pac%ﬁ e 80
of FI GURE 5corkiicgve) wihdEer2d Guhd Saltdve andired: ophysRek age eftribial foBhseckib® Between

sem conduct or package 80 in that . sem conductor chip 91 is fIippeg upsi de
down and t h&smisendyetos ghipdltand Ipddai9al ilisingodoldee halis 9D atach Senlootidbiok ¥hig!

sol der bal | é 93 &%I %(eﬂ) balls 93 are nade of an electrically conductive
mat eri al 119 lead 92 tapsssest the pyes pL Hiresiecklestaqally icomtiect samieariduotor bisip\wd eto

sem conduct gr Ny and.l eads 92.. Usi sol der balls 93 to attach
seni conductfoépdsg@b gé’f # Vaing’% @tg“fﬂ?ﬁa@@‘g% palls 93 dngpadyiof ewires tel eonnedtcal | y
connect semneandiintoF &b t P 2. e advant age of using sol der
bal |'s 93 i nepad o% Wcl?l Sﬁttg%%agg rs]v% Cl? ﬁn%?ugmg sJiQer baﬁs 98 i finizes ¢ e chance of

wires breaking or becoming disconnected and causing 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
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sem conductor chip 91 to leads 92 is that using solder balls 93 mnim zes
the chance of w res breaking or becom ng di sconnected and caysj iie®o004
failure of the entire sem conductor package 90. In addition, using solder
bal | s 93 decreases the overall signal induction, thereby exhancing the

el ectrical performance - i.e., speed - of the sem conductor package 90.
The sem conductor chip 91 and the plurality of |eads 92 are secured in a
spacial relationship and are protected fromthe outside environnment by
sealing material 94. Sealing material 94 may be thernopl astics or
thernoset resins, wth therenoset resins including silicones, phenolics,

and epoxi es.of s 03,0 sadltho iRl 404 OKeRAGAIRES p‘ﬁél%tggﬁgo it %@'fi'r;%;iéh%r{ ﬁads

92 are exposed to the outside of sealing materi al a rest

t he bottom amde téteil béldes of seni conduct or package 90. The exposed bottom
and one side of each one of the plurality of |eads 92 may be el ectropl ated
wi th corrosi on- mefeniing now tordllGURE 9,sthete inshowoa perspeddive vidw Bf adeddandel N

| ead, nickel palladium tin bisnmuth, or other simlar materials known in
the art. Reii@%) of semigenducier packiape 160 pripriocthe packaging proqees. shexdfiame 108twidway
view of senic n%gct r gacka e 100, .which is a fourth enbodi nent of a

sem conduct 8?‘”38 segibed figshwy Hiriheretaily Leadlsamam Hischaaphurality of lade | (i pdacedf t he

t i i oni: conduct 100 11y h lurality of
oads 101, LA mtA BN U romo et “Her i, f5n b hefiEob somicondugior s
103, and | | | 100 wi L} be described
n more derei T et R OF e SRR B R SOP R ol dpinRediSTEn

per spect i vethéiotwr perimelef 8l fdadfiine 105. An equal number of leads 101 may, but does not

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
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105 of sem conduct or package 100 prior to the packagi ng process. Leadfrane
105 will now be described first in further detail. Leadfranegl

plurality of |eads 101 placed generally parallel and apart from each ot her
and along the Il ength of sem conductor package 100. Leads 101 are connected
to each other via a frame body 105a | ocated on the outer perineter of

| eadf rame 105. An equal nunber of |eads 101 may, but does not necessarily
have to, rest on each side of sem conductor package 100. Each of the |eads
101 has a notch 106 on the underside of each |ead. Notch 106 allows for
better |ocking strength between | eads 101 and sealing material 104. Better

| ocking str t i.ni,m.z th ance of e of the J]eads 101 from
becomi ng defti Q‘g ﬁ%ﬂfmft? 1‘?%1% iﬁ" B’éﬁ&]’g 98 pob%qgﬁggg%aﬁ%@o bes glectmoplated withezolderds
101 al so hag; [ i mher 7. extendi t owards -t he ,
centerline glg@eg'e rﬁg ﬁ@‘?@ﬁ%‘?@ﬁ%ﬁ??@@g@%ﬁ W%ga?(g#ilg? qQ? I%rq WAed 18 # spadipl | n
one hori zopliad BN\ ] u el rd I ZeS _can
be supported_b;mﬂ%gggga%gyh&%gégﬁafﬁggbg%ﬁ%?gmﬁﬁﬁ%aé43%n#%é%%ﬂﬁgﬁﬁﬁgdﬁ a
per spect i vethetdmadde@ yesit, ewith | them@IbiC BRI GhaNidiRe GHABRes hendtich € hnd zbgao igs,
packagi ng process has been conpleted, with the plurality of |ea ‘igﬁ
trined to Sewing niderial ¢04 hleoptotets séaftionidwnad chipN)PoRGAdsmese. BRHoBAMMAL OF
package 100 will now be described bel ow. The bottom of sem conductor chip
102 is att attretide of pashdne pf the plslighofleadsdid siesteflush iwith andyarerexoaed bonthen i n
~the art of senicqfdécto chjp attachment . Seni conductor chip 102 can be of
any size bebofiprLang fide usfacey of semirondeptor Rgrkags 190 aithaut bairg eneased in serding

ol ur i+ ty PR BRI aaieNubl e Be sidesTanen B Bne Bbid B bl 1O epbaca. A
v ough bort ek o cofie PRy IRITHE SAR £ SRt Fbkun SR mierah s

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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13 8 JUNE 2004 103 attach to | eads 101 may, but do not necessarily have to
be, electroplated with gold or silver. Sem conductor chip 10%uﬂbﬁ q&mﬁne
105, and wires 103 are secured in a spacial relationship using seali'hg
material 104. Sealing material 104 can be thernoplastics or therenoset
resin, with thernoset resin including silicones, phenolics, and epoxies.
Sealing material 104 al so protects sem conductor chip 102 from damage. The
bott om and one side of each one of the plurality of |eads 101 rest flush
with and are exposed to the bottom and side surfaces of sem conductor
package 100 wi t hout being encased in sealing material 104. The bottom and

one side of each . | | ead 01 may be rotected from

corrosi on by bei r?(gil@ gog{):\gr%lgga[pﬂlg%ﬁ)ﬁ tta%e @%@ﬁo@f’%ﬁprﬁﬁisﬁlﬁi%g’ #athe irasent such
as, for exanrpplécatibi la€la ok | =Tl t.in bisnmuth, .or an
otS her sinil grpb ngtiéra?%lgﬂlggeomd}%‘bi r?}a?ﬂgb%?%f&éﬁéf @3{5 l‘ﬁi%h‘g%‘ﬂn elftggﬁdvar% d
appl i cat | onsnddinguity #8diduial s ishrbdified yRetlitute fiRrdifte pr esent

application and all are incorporated by reference as It wholly rewitten

entirely herlern, SO g an It rqnat—et-ter—recofperated—by—ref erence
t her ei n?/ Apd! i Cé&gr)hﬂ%ﬂi%%;l e df Aﬁpﬁ‘l@sﬁ AREliEaton e Nutbe rEirst Nahedr
09/ 687, 485Sqmi-cantictor—Pagkago—Havinglki | -Chin lee | ncileaselivedtoter Joi nt
Strength 09/ é’%égzgf? anp ar|dPerEeandegter-Rackageddanivg f or YOTK@ Chik I€aung
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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Wre Bondi ng a Sem conduct or ‘Package Assenbly 09/ 687, 495Seni conduct or

Package' Sean Ti nothy Crow ey 09/ 687, 531St ackabl e Sem conduct ogsﬁmé%p‘;
andSean Ti nothy Method for ‘Manufacturing SameCrow e .09/ 687, 53 ackabl'e
Sem conduct or Package andJun Young Yang Met hod for Manufacturing Sane

09/ 687, 126Met hod of and Apparatus forHyung Ju Lee Manufacturing -
Sem conductor Packs es 09/687, 493Sem conduct or Package Havi ngSung Si k Jang

| mpr oved Adhesi veness and G ound Bondi ng 09/ 687, 541Sem conduct or Package
Leadf ranmeYoung Suk Chung Assenbly and Met hod of Manufacture Al though a
preferred enbodi nent of the nethod and apparatus of the present invention
has been illustrated in the acconpanying draw ngs and described in the
foregoi ng detail ed description, it will be understood that the invention is
not limted to the enbodi nent disclosed, but is capabl e of nunerous
rearrangenents, nodifications, and substitutions w thout departing from

the spirit of the invention as SetCLjﬁMé" and defined by the follow ng
clainms. 15 .

21. A semiconductor package, comprising:
a leadframe coﬁpﬁsing:
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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8 JUNE 2004 CLAI M5 21. A sem conductor package, conprising: a |eadfrane
conprising: a die paddle defining opposed, generally planar th"apg 4jtom
sides; and a plurality of |leads extending at |east partially abo t di e
paddle in spaced relation thereto, each of the leads defining a generally
pl anar top side which extends in generally co-planar relation to the top
side of the die paddle and an opposed, generally planar bottomside;. a
- semiconductor chip partially overlapping and. being attached to the top
side of the die paddle and the top side of at |east one of the |eads, the
sem conductor chip being electrically connected to at | east one of the

| eads; and a seal i ndheieads araisegregatasdaisto foar detsoivhigh %ﬂ&ﬁ@%lbh%&éss?%etf%ﬁongsa ch of

| eadf ranme and the sem conductor chip such that the botto

the | eads is erpasepposed pdif of théperiidiatal BB REH e s e,.senj conduct or
package of claim21 wherein: the die pg%dl e has ae lglégg?g%%}eg%z“re.
configuration . defining four,. peripheral edge segnents; and 16 8 JUNE

2004 the | eads are segregated into two sets which extend al ong respective
ones of an o sed L 1 ral, ed egments defined by the die
oaddl e, PER Tt Eelﬁlfcoﬁ&h%to?‘ﬁﬁélﬁgg 6f Clait 21 whertin: the semiconductor cgip |

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 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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23. The sem conduct or package of claim 21 wherein the sem conductor chip

is. electrically 'connected to- the top side: of at |east one J‘ ﬁ@e}?bﬂa
~via a .conductive, wire which is covered by the sealing rraterle'if

sen conduct or package of claim 21 wherein: each of the |eads further
defines an inner end which is disposed adjacent to the die paddle and a
not ched surface which is disposed in opposed relation to the top side and
extends to the inner end; and each of the | eads has a first thickness
bet ween the top and bottom si des which exceeds a second thickness between
the top side and the notched surface. 25. The seni conductor package of
claim2.1 wherein: each of the |eads further defines an outer end; and the
seal i ng naterigé encapsul ates the | eadframe such that the outer end of
each of the |edds is '&gFemisendpoterinackage of clair AY wheredi Rl botidf sidlQF the -
sem conduct or E%cka e of claim21. wherein the sem conductor. chip is
electrically ¢ ettendl ingendrelly epplenateclofionab ehdostherone of the leads via a
~solder ball. 17 8 JUNE 2004 27, The sem conductor package. of claim 21
wherein the bottom sides of the | eads extend in generally co-planar
relation to each other. 28. A sem conductor package, conprising: a

| eadf rane conp28.si ngAaseﬁilma{ugt{,ﬂ/ a@fcargle, ?}ﬁ,rﬁﬁ.%r egated into two linearly
aligned sets arranged in spaced, gerie y parallel relation to each. ot her

.such that a leadframe comprising a plurality of leads segregated into two Imearly
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 of one set extends in opposed relation to a respective
one of the leads of the remaining set, each of the | eads def i@jlgﬂgwsed,
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, each of the leads having a first thickness between the top
and bottom si des which. exceeds a second -thickness between the bottom side
and the notched surface; a sem conductor chip partially overlapping and
attached to the.- notched surface of at |east one of the |eads of each of-
the sets, the g rﬁCogﬂiéctor. chip being electrically connected to at |east
one of the |eads and '8 ERMONAYtorRackaggiof glairh 88 sihered theabmicorMiARMbAL | NO

t he | eadf rame .and, t he sem conductor chip such that the bottom side df each
of the |eads i& &pially cannested tonthes el sidg ofedtelehsl onel8f el Yl 34P4 29 The
sen conduct or package of claim 28 wherein the sem conductor chi Sy
electrical |y cepnddetiedvirowhivh it cqvemidds ted sealind Maslia;, ONe of the leads via a
conductive wire which is covered by the sealing material. 30. The

‘'sem conduct or package of claim28 wherein the notched surface of each of
the | eads extends in generally parallel relation to the top and bottom

sides thereof.38B1. TiRe sk e | aim 30 wherein the
not ched surfaces of the |e§’<§m§‘g§§i’§{]“68€§@g‘ﬂ’e?%r” epthgngtehed swfaseiofn t o

h other. 3 . ] | ai m 28 wh in:
each other. 32aci Beinaglds RRAHSS A geREG1E, gegal?etl relatfon to the topeaL§ Ibgttom 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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each of the leads further defines an inner end and a notched surface which
is disposed in opposed relation to the top side and extends tg jUMEI2008"

- end; -and each of the | eads has a first thickness between the top .and

bott om si des whi ch exceeds a second thickness between the top side and the
not ched surface. 33. The sem conduct or package of claim 28 wherein: each
of the leads further defines an outer end; and the sealing nmateri al
encapsul ates the | eadframe such that the outer end of each of the leads is
exposed within the sealing material. 19 8 JUNE 2004 34. The seni conduct or
package of cla'g128 W%ﬁrein tge sem condyctor chip is electrically
connected to tRé top StdgnisPnaycioraackags qEclgmm 28 ahersitithe smieanductdr chipe  set s
via solder balls. 35. The sem conductor package of claim 28 wherein the
bott om si des of® fdxcally caanestaddndhe topgsidecotiit lsastanepdfahaleadebBdacRoria each
ot her. 36. The sem conductor package of claim 28 wherein the top sides of -
the | eads ext%ﬁﬁvmﬁoggﬂéﬂally co-planar relation to each other.. 37. A

| eadf ranme conprising. a peripheral tie bar; and a plurality of |eads
connected to the tie bar and segregated into two Ilinearly aligned sets
arranged in spaced, generally-paral lel relation to each otheéer such that

each of the | e3fls of TRO&nHEIndRSoE Bkabd ﬂﬂ;sféj tio 0 a respective'
one of the | eads of the remaini nnget% %f;dg o) Wﬁ%eﬁetg%lgo%"éﬂ”ﬂf’%%&%e

leads gxtend 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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opposed, generally planar top and bottom sides; an inner end; and a

not ched surface which is disposed in opposed relation to the 8bﬁjﬂg@¢a4de
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 second

t hi ckness between the bottom side and the notched surface. 38. The | ean

. cane of claim 37 wherein the notched surfaces of the leads extend in
generally co-planar relation to each other. 39. The sem conduct or package
of claim38 .wherein the bottomsides of the |eads extend in generally
copl anar relation to each ]Cé)t etlif 40, The |eadframe of claim 38 wherein the
top sides of the |eads %f f leagls thawing) & fires- thickness betivedni the fop a@dch
other. 21 8 JUNE 2004 NEAR CHI P. SI ZE SEM CONDUCTOR PACKAGE ABSTRACT OF THE
DI SCLGSURE A seni cofiiget gflespebiehgacesdne sceomdf thicksesibenngi thebotkdhh Bae OF
various sizes wthout having to change the footprint of the carrier .
package. One aspectaﬂdﬁhthqunifmnductor package conprises a |eadfrane, a
sem conductor chip attached to the |eadfrane, electrical connectors

el ectrically connecting the sem conductor to the '

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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Ieadfrarre, and a sealing material. The |leadfranme has a plurality of |eads,

with each one of. the plurality of |eads having an upper. sidg, O :
exposed side, and a laterally exposed si de._ The upper side o? Jelg%E onél of

the plurality of |eads define a generally co- planar surface. Further,

after sealing material encapsul ates the conponents of the sem conductor
the | ower exposed side and the | ateral

package in a spatial relati-onship,
exposed side of the plurality of |eads are exposed to the out3|de surface
of t he sen1conductor package. FIGURE 3 22 :

NEAR CHIP SIZE SEMICONDUCTOR PACKAGE
ABSTRACT OF THE DISCLOSURE

A semiconductor package that can fit semiconductor chips of various sizes
without ﬁaving to change the footprint qf the carrier package. One aspect of the:
semiconductor package comprises a leadframe, a semiconductor chip attached to the
leadframe, electrical connectors electrically conneéﬁng the semiconductor to the
leadfrarne and a sealing material. The leadframe has a plurahty of leads, with each one
of the plurality of leads havmg an upper side, a lower exposed side, and a laterally
exp.osec‘% side. The wpper side of each one of the plurality of leads define a generally co-
planar surface. Further, after sealing material encapsulates the components of the
semiconductor package in a spatial 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.

FIGURE 3
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