23 AUGUST 2004 SEM CONDUCTCOR PACKAGE LEADFRAME ASSEMBLY AND METHCD OF .
" MANUFACTURE BACKGROUND OF THE | NVENTION FIELD OF THE lNVENWg%%'gKﬁUSTZdO4
present invention relates to packaged seni conductors, sem con 9 :
packages, |eadfrane assenblies therefor and a nmethod of manufacture, and
nore particularly, but not by way of limtation, to a sem conductor
| eadf rame and nethod incorporating a reverse-down set portion in a region
of the tie bar for its securenment wthin the sem conductor package.
H STORY OF RELATED ART It is conventional in the electronic industry to
encapsul ate one or nore sem conductor devices, such as integrated circuit
‘dies, or-chips, in a sem conductor package. These pl asti c packages protect
a chi'p fromenvironnental hazards, and provide a nethod of and apparatus
for electrically and nechanically attaching the chip to an intended
devi ce. Recently, such seniconductor packages have included netal |ead
frames for supportlngsggﬁykgb rated CIrCUIt Chl which is bonded to a chip
" - paddl e region forme Eﬁj SHEMBE¥trical ly
connect pads on the |ntegratéﬂﬂ3®ﬂEHHDD(MENQUHUEAGﬂtMﬂﬁual | eads of the
-lead frame are then incorporated. A hard plastic encapsulating material,
or encapsul ant, which covers the bond wire, the integrated circuit  chip
and ot her conponents; forns the exterior of the package. A prinmary focus in
this design is to provide the chip with adequate protection fromthe
external environnment in a reliable and effective manner. As set forth
above, the semiconductor pa : i r i rporates a |ead
frane as the central suppor?#ngﬁgﬁﬂﬁgﬁgqggiﬁﬁghRﬁgghgﬁgkage A portion of
the |ead’ frane co -Ietel surrounded by the plastic encapsulant is
internal to ¥4 2 ENIIONNs of the lead frane extend internally from

the package and ohe bhsdnt Hﬁ«@ﬁu&:ﬁela%@@ﬁ&kféeﬁ%exﬂﬁ:%&%?oégék%%@y S

i nformation Iga%{c%[els\i dtﬁamle%gs%mfb 1esr?ﬁere§)r {2 mathod 0 manufacture and more

. particularly, but not by way of limitation, to a semiconductor leadfiame and method
incorporating a reverse-down set portion in a region of the tie bar for its securement
within the semiconductor package.

HISTORY OF RELATED ART _ _

It is conventional in the electronic industry to encapsulate 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. Recently, such semiconductor packages have included metal lead
frames for supporting an integrated circuit chip which is bonded to a chip paddle i'egion
formed centrally therein. Bond wires which electrically connect pads on the infegrated
circuit chip to individual leads of the lead frame 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 pﬁmary 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
lead frame as the central supporting structure of such a package. A portion of the lead
frame completely surrounded by the plastic encapsulant is internal fo the package.
Portions of the lead frame extend internally from the package and are then used to
‘connect the package externally. More information relative to lead frame technology may
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3 ind in Chapter.8 of the book Mcro El ectroni cs Packagi ng Handbook,
?ﬁQggy?dedited By R Tummal a andF, Rymaszewski, incorporated bg3rAY¥GLUSHE8004
herein. This book is published by Van Nostrand Reinhold, 115 Fifth Ayegue,
New York New York. Once the integrated circuit chi ps have been produge
and encapsul ated in sem conductor packages described above, they may be
used in a wide variety of electronic appliances. The variety of glectron;c
devi ces utilizing sem conductor packages has grown dramatically in recen
.years. These devices include cellular phones, portable conputers, etp.
Each of these devices-typically include a notherboard on which a -
signi ficant nunber of such sem conductor packages are secured to prQV||F
mul tiple electronic functions. These el ectronic appliances are typically
-manuf act ur ed bp found d Ehapterss ofishe bowk Micro Etéumﬁﬁcmk@'n@hﬁdbobg,gll‘bﬁg?, ddted

: i t or, chi ps
i ncreased COB§RIFUMERIPRAE, AR YncordRle et hemine s boaki -
hi ghly integr g@eg, &g al so sem (_:ongiucl} olr-pmgac(ﬁbyg%g a8 Wi‘gﬁﬁv qu%lsﬁzﬁr | zed
wth an i nor BHUEST el L dpsimdiagioltbih ikl Atenst New FodoNainigors
m ni aturization t ehsenio itgraSRIBiRen ohipt Hive%&i‘ﬁr%ﬁcﬁdwgﬁ gll?(ﬁggl.ﬁgtgé QJ h
el ectrical SIéHl&éﬁf{ m sem conduct or cqh s to_notherboar an pport the
sem conduct o% CF’llI pee 8ﬁpﬁ%@%@g%¢5%§bod’§,z %é%y Bewedde 2 madeihricty ¢fgve a smal |
size. By wa§ledfonio@npirecesnTle vaistshofebutronio daﬁ?&rutm%ﬁﬁ&ﬁ?gﬁg%bg%}g:‘ré&ageci ;; g .
on the orderpffgrovik &fﬂﬂlaﬁ?al]]ﬁﬁ 1'&&%;/ Pﬁx BT ev%gs izlg Egﬁ%?ﬁ?n%mg]és and
are referred to as M.F_(m'cro leadritane) Ty
MLP (micro | EERANSRr- Jirch 8§ ipse dayises Spivelip indlnde omqibabauyé sn viidha MF type
sen conduct osignificinagembarnd sidhRenidR duci®PaCIRIREY &b QLG %chiﬁ(ti«ﬁ%ﬁln‘ﬂi%n eratty
nmanuf act ur edegL B hilehs m?mpgr In.fgr,ge% descngﬁ}lon % anﬁd i
above- descr id?geégI sem conﬁu’c 7°° slectanic, RRTaRGeg aredymcall menufectared inneducs :js 15
t her ei n shoviiizes Thda tedusred geats, whichoesnits irsmsreased|cadisaniey ﬂanhlgﬁqficj[fo%ﬁlé?grllﬁof ?/o -
.typical ly faiorestyQke ssatigdndadtor Eﬂsﬁﬁ{l@ﬁ? Etﬁ%g%{i, r?::u&@?o %g%?%’é‘“ﬁ@?l’%}fﬁ&é%{q ng an
each of fouyr .coner.s suryoundi ng a p e ~ad; L OFeot  Shown
i ntegrated cl }ﬁ& frnialyriz ap gicEpseddeed ofpackageanoynting Temsityhi p i s not s ed
in-this particul aAcoirding fosuchuiipiaaeiatiodfteidehdiss, Ea{ﬁc&gue;.mg X\%}{%geégﬁp%h; e
el on Ol Rl i P ok o et b
body 12 - Fr SftoRadyciarehipg on tesamothe®oards, thevaiaden esigieed2a haves SdIBALE By E iho i
‘their ter mwalof cRahple oSRNARE s&HichRdcRe pgﬁcﬂgésrrﬁ]{ﬁaggg&z% P Y t%rg_erco(%n nec
to the | eadfﬁ%{ﬁ‘ﬁl to 10x10 mm. Examples 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,
In further description of the above-described semiconductor package in Figure 1,
the leadframe 10 is therein shown. The leadﬁ'gme 106 comprises a plate type leadframe
body 12 typically formed of metal and constructed with tie bars 14 extending from each
of four corners surrounding a chip paddle 16 adapted for supporting an integrated circuit
die also referred to as a “chip.” The chip is not shown in this particular view for purposes
of illustration and will be discussed below. Along and at a distance away from the
perimeter of the chip paddle 16, a plurality of internal leads 18 are radially formed on the
leadframe body 12. From the internal leads 18, external leads 22 are extended with their
terminals being connected to the leadframe body 12, With connection to the leadframe
body 12, dam bars 20 are provided between the internal leads 18 and the external leads 22
in order to prevent an encapsulation material from flowing over the external leads 22
-upon encapsulating and to firmly fix the internal leads 18 and the external leads 22 to the
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bqdy 12, dam bars 20 are provided between the internal |eads 18 and the
external leads 22 in order to prevent an encapsul ati on materi #3 AUGUST 2004
fl ow ng over the external |eads 22 wupon encapsulating and to firmy fix
the internalleads: 18 and the external leads 22 to the -2 23 AUGUST 2004

| eadf rane body 12. The dam bars 20, the external |eads 22, predeterm ned
areas of the tie bars 14, and the |l eadframe body 12 are all. renoved in a
subsequent singlulation process. A large nunber of this type of |eadfirane
10 may be forned in a larger |leadframe body 12 in a matrix form Along the
peri phery of the sides of the chip paddle 16 and at the ends of the
internal |eads directing to the chip paddle 16, there are forned

hal f-etched parts which w1l be shown and di scussed bel ow. Referring now

- to FIG" 2, tHeadérame t@ﬁpm-ﬁhsdaiﬁb@dse@aﬂabﬁﬂ@#@l&@&%%}ﬁ&ﬁéﬂﬁ&ﬁ eddElor it
-sem conduct orpaRAGK ng the line 2-2 of the [eadfrar
“illustrated ibn FI G %é?%gﬁ%grﬁg%ﬁlega‘%]ahf%@fe ﬁ’&é.SghSFql}?ﬂysiMulgﬁgnpﬂoness.hi S
view that a Iﬁl#geé%%tiObﬁrﬁwﬁoﬂlsadﬁameri@dnéybdmﬁntmarm@aﬁ Radis: %fgytlbe

n

tie bar 14 aliodghatripfopglet erm ned area near the internalleads 18 and”at the
, this and the other half-etched

coner of the chip paddl.e 16. Generall| L
parts. discussed aggﬁas Hhgedohy aEdhasgih ot e aadde R amahoamiartEh
cheni cal . et clteryalieais cirsotimg tosheodHipy pdanas R 26 Fehed nod) Sy, of the
| eadf rame 10 w;iji $¢ ST %tdetgm %@d‘ﬁell I P known, areas in e%@g%ﬁ@ﬁ%pﬁgﬁ}_ﬂ& ched
parts 15, such'as tie bars ¥r°C%%P¥% to be formed remain uncoated with
Qho';] or esi st ng I ;d Rﬁ@'ﬂatﬁ HQZV o FlG.sl, dlﬁ Emhmada Eﬁb FlcvMEmr@%l%EﬁJ%? ﬁé\ﬁ, aﬂ :
ét.chant is apph esicodubbepdcRagy 00ame fheifd€ ol o0 pen s
formed in a gabry ?&&iuor(l) pr gcé%ss | ater, Niﬁ% peglagaﬁgfﬁ?%é %ﬂ%ﬁ%“e%ﬁi“ﬁfaé‘fdﬂal
| eads are prevente R8T Sis el ¥ Fignoe feeniie ey Viawshasodylfettied parz 0nisal | y
or verti cal | {priged in hpyndronratiyside piths tigbart laraloigh pMIERmIMNIS I Sab@R PET Meat €
the chip, sOin®SndlQate$s hit f thd'Gomdry "R IR Lf e S e e onduct of
package. In tza‘i'@ tian, t H@ hal f: é?%%léc e%%ﬁ}éa%% l%f ﬁaﬁ%ﬁ ’ lpﬁgc?fheé)ﬂpg_r s 14
package. It []nhe -ﬂfillbe(aﬂlgﬁa cusgechegein gee formedJay sschemical efchingprodesaditi@ne body
12. \Wen mouehemigl elbing ericesrisluaialy coRRk@d 8400, P poaLdi o he
hal f - et ched i@%ﬁ'iglet"eﬁ %&lslvpe‘ﬁ[ﬁge i nt gr.nal N etgdétoﬁ% ?ggp%%lg%ﬁ};ft%g%lteaﬁ% he tie
bars 14 to prevent the 1 ntverna FEigavhich the half-pighed parig 45 ssueh as tiobars 4,mi ng
a short cir @sto hqﬁpmfemq@ uncoated with photo;esist while the other areas are coated with
photoresist before an etchant is applied to the leadframe 10. In the leadframe body 12
which is formed in a fabrication process later, chip paddle 16 and the internal leads are
prevented from seceding from the leadframe body 12 horizontally or vertically or -
lengthening a passage through which moisture can permeate the chip, so as to restrain the
moisture absorption to the semiconductor package. In addition, the half-etched parts 15
formed in the tie bars 14 interlock the chip paddle 16 and the tie bars 14 with the
leadframe body 12. When mounting the semiconductor package 100 onto a motherboard
the half-etched parts 15 allow the internal leads 18 to be distant from the tie bars 14 to
prevent the internal leads 18 and the tie bars 14 from forming a short circuit through the
solder that is applied. This will be described in more detail below.
Still referring to FIG. 2, the semiconductor package 100, as shown herein,
includes a semiconductor chip 102 mounted to the chip paddle 16, An encapsulation
material 105 is used to coat the semiconductor chip 102 and leadframe 10 to forma °
semiconductor package body 128. It may also be seen that the encapsulation material 105
1s also present within the recesses formed by the half-etched parts 15 formed in the tie
bars 14. The semiconductor package 100, as shown herein, comprises the semiconductor

chip 102 described above, having a plurality of bond pads 112 (shown in Fig. 3) disposed
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' “‘that is applied. This will be described in nore detail bel ow. Stil
?g:‘ gﬂi ;g to FI Gppz, the sem conductor package 100, as shown he22ARIGUST 2004
includes a sem conductor chip 102 nmounted to the chip paddle 16._An102 .
encapsul ation material 105 is used to coat the sem conduct or ch|F 2 a
|l eadfirame 10 to forma sem conductor package body 128. It may a ﬁo e
seen that the encapsulation material 105 is also present m4th|B t e14 The
recesses formed by the hal f-etched parts 15 formed in the tie a&s t ;
sem conductor package 100, as shown herein, conprises the senlcoR ucto
chip 102 described above, having.a plurality of bond pads 112 (shown hn
Fig. 3) disposed -3 23 AUGUST 2004 around the perimeter of the Epmarb ded
surface of the sem conductor chip 102, and a chip paddle 16 which is bon

" to the. bot t onreund the perithetertef theupvend Bi€ico bf HRistmikBRtR cflip RBNYEL bopal
adhesi ve. Refeaiog Ak BoFldFia e Bt S IS SR CORUE L) T kage
100 in a side- elevatlonal Cross: SeorPByriacs ehfhe semiey detphehip i fkriaaspect s
of the assentﬂOPV?W@P%I@fiheSfW this particular cross-sectional view ;)f rt he
semi conduct or packReRmifihobAs 316, Mitte bd i FrekeRlicontlio e CONYNS! Oy
package 100 iggcluding the cé)qr:\aguptl_ve Wi res extend mg '

sem conduct or*" € ﬁ#")na? gmﬁ%seﬂfl viewdllpgragng othrrasperitpofthel disembly thasofa In tl?s o
hal f - et ched mar&cu,hscroad-m@m_taﬂleiewﬂth@sﬁeﬁﬁcdhﬁuét&ipa%k%%1|06‘ttal$e BB TRES 108
chip paddl e 3§ ahfedndl; o Ce%b%}ﬁjﬁf" V\@IGhde t.ermal ytex.en o ave
hal f-etched parfs 1b. %8 uircaeﬂl { msfuding te qon Pl Iraseextendingifraph thehi ch has
a_hal f - et chedepierdurtor shipito be disehissedciobuy.t Tee cHip padadairh Kus Jaﬁlglfae:t&wa i\%t ?Z Is y
l'ocated al onglonf@hdyekiniPedr oF ite§iad. N&y ﬁl@b@m&?%‘i’h% c%ﬁ'pfg'gféal%%?%fog@'?‘x §€§W94

116, the bonq, .&ad 1 of the, sem conduct or chlﬁ’ . _

connect ed t o Tha ﬁ%ﬁg@ém g half-pched partsclon dipluoatity bf intet@ Jeatthes,
conduct i ve weadbofwhich hiase helfieprhpdipstt 85 dhasd bRy Hﬁtcﬁfgﬁﬂddice@?n%g%%g%ﬁor
e Iy T b 4 e Ao
package body 128 whereas the chip pa dPETI6>- HCPRrEaTE

tie bars 14 B‘?‘é é%f’gﬂﬁéf’m’;ﬁo@@w&%@hlpi 192 @heeclehirivabiziconmbicted @6 HRMAntefnat 138ds 18.

semi conduct oThe gadéagdactoosip 168 thetondRibivt ¥ied }ﬂi?@e/eeﬁhri# gar% ﬁgﬁof‘{%[&i é\lgf a‘;] ge

: i nd ends o0 :
Pﬁlef cﬁ}[ (F; hgg d@?ééﬁéﬁ éélaasa \%3}33{3‘@%{9 gtgg %&an FRespatiationgnaterial 105 to create a
_ semiconductor package body 128 whereas the chip paddle 16, the internal leads 18 and
' ' the tie bars 14 are extemalljr exposed in the downward direction of the semiconductor
package body 128. 7
As mentioned above, the formation of the half etched parts 15 at the sides and
ends of the internal leads 18 and the chip paddle 16 have advantages of preventing the
internal leads 18 or the chip paddle 16 from seceding from the body horizontally or
vertically as well as alldwing the internal leads 18 and the tie bars 14 to be distant from
the bottom surface of the semiconductor package body 128, so as to restrain the formation
of a short circuit through solder upon mounting the package onto the motherboard. In
addition, a half etched part 15 is formed in a predetermined area of the tie bars 14,
interlocking with the semiconductor package body 128. Also, the half etched parts make
the tie bars 14 spaced away from the internal leads 18 so as to prevent the formation of a
circuit between the internal leads 18 and the fie bars 14 via a solder upon the mounting,
This aspect may be seen in the footprint of semiconductor package 100 illustrated in FIG.

4, wherein the tie bar 14 is shown adjacent the internal leads 18 outwardly of chip paddle
16.

The leadframe described above is one that is formed by chemical etching. Such a
Jleadframe is advantageous in that it can be fabricated at a small quantity in a short period
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irfterriél | eads 18 or the chip paddle 16 from seceding fromthe bod{,
horizontally or vertically as well as allowi ng the internal | &dAUGHISFER004
the tie bars 14 to be distant from the bottom surface of the sem conductor
package body 128, so as to restrain the formation of a short circuit

t hrough sol der upon nounting the package onto the notherboard. In

addition, a half etched part 15 is forned in a predeterm ned area: of the
tie bars 14, interlocking with the sem conductor package body 128. Al so,
the half etched partsnmake the tie bars 14 spaced away fromthe internal

| eads 18 so as to prevent the formation of a circuit between the internal
‘leads 18 and the tie bars 14 via a solder upon the nounting. This aspect
may be seen i(&j{heﬂggotpri nt of sem conductor package 100 illustrated in
“FIG 4, wher@®itine Hépan madsprodlidtions heRews, ieHireqrel ' roal: | eads 18
_outwardly of f@hbﬁidﬁ@gﬂ%ﬁcaﬂt@ uﬂ%‘;‘? lgadframe descr f%gﬁéérg%@(gg@go%nﬂ%g?sﬁ% S
formed by chem cal etching. ouch BOCTEEAT Aruraidy sopfmied aviowoncantration, it
can be fabri dE@bpendperodsefdime, flowraiet stc. n alditay its @ﬁfsiaﬁﬁhjﬁh Beodds WGP 2004
of time. Uporprodhrgvity,od ust Uafs PGS €, ired that chem cal . .

sol uti ons necessarﬁﬁr vlgr itgus&%ﬁ@%@%Paegggfng%e?;f"aé‘é?mmgﬁég é@&lﬁﬁ%t ely
controlled as to fod ch Atfod i ?ﬁbelﬁgr’@ﬁ@%ﬁﬂolﬁ@?qcbﬁﬁcﬁsmmpmgtédmwueﬁmqhe etc.

| n addi ti on, niassprodgctionarfeetnicohduetr pHSQ oS Th 8w s %‘% LMY, a0 L ow.Units
Per Hour ( UPloadWentigid ha1 L:@ng i ceabigr 2 om*ro‘g{actfliqﬁr}l g@ﬁ% t.lelg.ShaR/ﬁt?ﬁtlﬂc
effort i's thus bejng mag.e' o Jdopr %‘H}fﬁi & &POSICHAS Pvg Predetamnigedares of thhe
mass product MYA™ leadgpeining nracess (ptechuigesin Whick dpredétamithdarbLE et t e
shape of t heis apagyitseanb abll ssesd'ed thdta SaNke, Lor red gé conducting on
a predeterm Q&gi{‘&%%epé thf?l i nt f;ﬁal l'ead B corm néﬁaﬁlﬁgﬂ‘é S(t4¢ PreESAi que
in which a predeterm ned arga ) a 1PWeHrtasHs techniqyesasn vty difiiesls echpbly foi- del y
spread out t H® copesmtional halfietrhethpahiopacdindhé Helbars.t R RABPREFherPd g(??lhg

t hi nner t hanp@k&ghs - t echni gues are very diffrcult to
apply for tﬁg %%gvag{np?i@%)noatlh ,Ea; #@g?rgﬁggﬁ%&h QPJ?‘%&%FSH i3 placed qn tha He barsor
exanpl e, wheh' ¥ HHiSAPRIG theplip paddle 16, apakingtite clip phddlé bibertt, dbligas 6r 14 ( Fi g.

1), too nuchdefomesls If the phape @GchOR thd\brkbRidAR [S:1f ' ort the chip
paddl e 16, ”ﬂfiﬂﬂﬁiéﬁ% ﬁp%rg gtad(zj1 e 16 n?(ﬁnto!aﬂé%ffi%Cﬁlgflg%&ﬁ&g’?%ﬁ%%?%ﬁa‘{she
shape such as 'the conventr Snaai%FPosedindbe dizeotion of thpbettam surfachef thee bar s
14, the tie YE¥Onductar packaace imthiiy gonditionstheltit bark Bemelint@ 66 168 RhtabhGi Rl OM
surface of tihtmal leads 18 that the internal leads 18 and the tie bars 14 may readily form a short

circuit through the solder upon the soldering of the semiconductor package onto the
motherboard.

BRIEF SUMMARY OF THE INVENTICN

The present invention relates to semiconductor packages and leadframe
assemblies of improved design and reliability. More particularly, one aspect of the
present invention comprises a semiconductor package leadframe assembly wherein the
leadframe includes a plate type frame body, a plurality of tie bars extending from the
body to the central part of the leadframe, a chip paddle connected to the tie bars, and a
plurality of internal leads radially formed at regular intervals along the perimeter of the
chip paddle. The chip paddle is the type adapted to receive a semiconductor chip
thereupon, and the tie bars are formed with reverse-down set portions formed in a
predetermined area of each of the tie bars near the chip paddle. In this manner, this
region of the tie bar is not exposed externally from the package body. Instead, the
reverse-down set portion is present within the insulating body interlocking therewith,
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se"m' conduct or package. In this condition, the tie bars cone into so close
contact with the internal leads 18 that the internal |eads 18 ZhAUGIdSTi2004

bars 14 may readily forma short <circuit through the sol der upon the
sol dering of the sem conductor package onto the notherboard. BRI EF SUMVARY
OF THE | NVENTI ON The present invention relates to sem conductor packages
and | eadfiranme assenblies of inproved design and reliability. Mire
particularly, one aspect of the present invention conprises a '
sem conduct or package | eadframe assenbly wherein the |eadfrane includes a
plate type frane body, a plurality of tie bars extending fromthe body to
the central part,of the |leadfranme, a chip paddl e connected to the tie bars,
and ‘a  pl ur alyngingrabpwhapreantipe efffect teptiednl thef formmidnaf a BREUS RN 3h S
al ong- t he perexpsded ticBhr febRn bR 5 : - ¢ hi addlg is the type
adapted to receive.a semE%or?gg(t:}?cgr cﬁ!%ad@E@ﬁé&ﬁ@ﬁ&%ﬁ&gﬁﬁ@“?@@@ﬁ%are
formed with gg’i%clgg‘éqc%mc%f’DB@ratIFQ)th@bP@dned in a predetermned area of
each of the tie bahsnnther aspbs of tHepratdaldheonibh dhddii )e" .S rql.egion of
the tie bar. kﬁeﬂ%legq&%%iregp t.erc@gﬂ %4 r omiphg&%ggi%%éggo%%%%%ad, t he
reverse-down set portion |EE%P8§ ¢ atgidtsqimadetisnney iy farming cojning parts er | ocki ng
t herewi t h, 2Bowigosathe eols of Breiingimableadsout a prevention effect to prevent
the formation of | ' xposed .tie bar region and the
i nternal |ead thngg%ﬁpiﬂglt%k?ﬁ%%%rf; the_ %ﬁhﬁ?@%@gbﬁseflﬂ%onﬁg@ﬂ{%ﬁ%t or
package ont o“¥URBR g FHBiePRtucas chingreddedrigiee pluadlity beinputemd outputystd eiip
descri bed abpaddle birded nothie Béttddﬁ]@urfdc@bﬁth@%nﬂc%ﬁﬂ&!td}%ﬁfg Jizbﬁ%&i];iﬁﬁvgadd' e are
ns. a e

-dF'so made thj id 4] I ni.n rts,or porti ) fds of the
i nternal | eaﬁ@?‘ﬁ{%%‘é‘{ ‘anoﬁ%@&?ya%@wgf’mtth‘éc‘ﬂ?% ehtheichipmaddlona plarality of

sem conduct ofFBRkerde locats pt tegeler intesenis alomplihe pevimetst of the Ghip gadi th a
plurality ofcondpttivearicksTort dletitri ' | nded.to,t he pottom
surface of tj ixﬁ i oncépct r cﬁfg%ﬁ%ﬁ% @8%2%?@@3 ogaleﬁl‘:ﬁ’rcgfl‘ihfcﬁof&glptff)e bar s
external ly ex?e_ g‘@ﬁﬁf’? P @dﬁmwmhﬁwispmmddmmrcbigathsrcmiﬂﬁayddm]‘
e o oG o s o tlcorai@liv oo, CRaAMIRIBLEL 0L 0F Phe
seni conduct or gl;ﬁ;i ?%Mat a ?Pﬁle:rﬁgfuplpgg E’;th%lﬂ%lggsﬁ%{: 5 interpaldgadsarenni ch t he
sem‘ conduct oqxtwl ,expﬂ@d@hﬂ‘lglrlbaﬂmn@yrfaces. Each tie bar includes a reverse-down set

portion formed in 2 predetermined area thereof near the chip paddle to afford security of
- the tie bar within the encapsulation material in preventing the tie bar from being exposed
to conductive portions of the semiconductor package that could cause a short therewiﬂ*x.
In yet a further aspect of the present invention, a method of securing a xﬁctal
Ieadﬁame‘wiﬂﬁn a semiconductor package is set forth. The method includes the steps of
forming a leadframe with a chip paddle generally centrally disposed therein, the chip
paddle being connected to outer frame portions by oppositely disposed tie bars extending
therebetween. An encapsulation material is provided for encasing a semiconductor chip
disposed upon the chip paddle. The tie bars are also formed with reverse-down set
portions between the chip paddle and the leadframe for preventing the tie bars from being
exposed along the lower region of the semiconductor package. The semiconductor chip is
secured to the chip paddle and electrically interconnected to select portions of the lead
frame. The semiconductor chip and leadframe is then encapsulated with the reverse-

- down set portions of the tie bars encapsulated therein so as to prevent lateral movement of
the tie bar relative to the encapsulant,




the ti'e bars, the internal |eads and the conductive wires are encapsul at ed
by an encapsul ation material while the chip paddle, the tie b&3SAHGUSH2004
internal |eads are externally exposed at their bottom surfaces. Each tie
bar includes a reverse-down set portion fornmed in a predeterm ned area
t hereof near the chip paddle to afford security of the tie bar within the
encapsul ation material in preventing the tie bar from being exposed to
conductive portions of the sem conductor package that could cause a short
therewith. In yet a further aspect of the present invention, a nethod of
securing a netal leadfirame within a sem conductor package is set forth.
The nmethod includes the steps of formng a |eadframe with a chip paddle
generally centrally disposed therein, the chip paddle being connected to
»-outerframe portions by oppodRIBFDESSRIBEION(F PRISDRAINGEY
t her ebet ween. An encapsul ation material is provided ]f)or encasing a
sem conductor chip, disposed upon the chip paddle. The tie bars are al so
formed with revers@RRIGAOBRlete yndersianding béthemeathddued appRatlA6the pRiathtt he

| eadf rane f oinventiotembi BE obtaRed | f ' osed al ong the | ower
regi on of thg.r go%%cgnjéuc;% eaalé ggg?&%ﬁga?e%ﬂ%‘g% &%@ég?&g‘ﬁf”ﬂpq%‘%@md to
the chip paddl € AHT 8T P Iheaccompanying degyinge whereino sel ect portions of the

| ead - f. . The digicisndogeplan vizki g | | d wth
the rever se. s&gfmm’;;rﬁ;ﬁggm | %gr?:g A TR LR R R By 2
ra 0

to prevent late .hovenen &ar relative to the encapsulant. 23
AUGUST 2004 BRI EFipRIERIsHFclNaEmal s DRAMbAGS ol oY Rnfi€RBL&bLpacka

under st andi ngtildfing fhe 1auatiRat FHb, &ﬁ%{é i present inventi & nmay be

obt ai ned by ref erg%nc%.to 1.he F%%?%B&ng glt?géll&el%ezdg&eﬁ ion when taken in

conjunction with tHe as8S5ERRtakFER-Frstonm sfes of thesanicdndistospdckpanifan

view of a cOFPSe%tt@I@nalongéhcalindséa‘ﬂoﬂthalmdﬁztﬂielﬁﬁlﬂg.el ﬁﬂ&?&tﬁg aﬁ@ﬁer Rp&yhEMEnt
nal,

within a senheenduat®n %9%16"’5%9‘8?%{'1 §ura_si de el evati
u

cross-sectional view, of sem Ccong cpa%_skage utilizing the | ead frame
of Fig. | and takEH 4M%h OthnhBIé-“ZleZ’Qfﬁb‘?@nﬁt;olﬂilgmr]&cmge&fﬁgjeiﬂ&mﬁﬁéonal,
cr oss- sect i dhafooypirmtietedthe sem conduct or package of Fig. 2, taken along

the lines 3-3 of . of Fig. |I Jllustrating another aspect of
F%?S llsef‘mt{tvg{xzeqeésga?qvgg%ev% ?¢

the constr ucf1 ion of prior ar R¥fipductor package incorporating
the improved lead frame assembly of the present invention;

Fig. 6 is a top plan view of a metal leadframe structure constructed in accordance
with the principles pf the present invention and illustrating the reverse-down set portions
of the tie bars thereof; '

Fig. 7 is a side elevational, cross-sectional view of the tie bar and paddie
assembly of Fig. 6 taken along the lines 7-7 thereof: ‘

Fig. 8 is a side elevational, cross-sectional view of a semiconductor package
utilizing the leadframe of Fig. 6 and taken along lines 8-8 thereof to illustrate the
securement of a semiconductor chip therein and the reverse-down set regions of the tie
bar adjacent thereto;

Fig. 9 is a side elevational cross-sectional view of the semiconductor package of
Fig. 8 taken along lines 7-7 of the leadframe of Fig. 6;

Fig. 10 is a side elevational, cross-sectional view of the semicondu;:tor package
of Fig. 8 taken along lines 8-8 of the leadframe of Fig. 6;

Fig. 11 is a bottom plan view of the semiconductor package of Fig. 8 illustrating
the footprint thereof: and

Fig. 12 is a flow diagram illustrating the steps of securing a lead frame within a
semiconductor package in accordance with the principles of the present invention.
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ig. 4'is a bottom plan view of the sem conductor package of Fi
rfgustrating the footprint thereof; Fig. 5 is a cutaway per?p A&E?iﬁgf004
of a sem conductor package incogppratl?g tPSnICPéayg? Leﬁgta{argagfrane y

| resent invention; Fig. is atopp I ew
gIrLESuPe constructed in accordance wth the pr|n0|ples of thﬁ pgezeggrs
invention and illustrating the reverse-down set portions of ; ?h |tie S
.thereof, Fig. 7 is a side elevational, cross-sectlonal Vi ew o f eF_ oar
and paddl e assenbly of Fig. 6 taken along the lines 7-7 thereok, i g.
a side elevational, cross-sectional view of a sen1cpnductor pﬁc ag$ o
utilizing the leadframe of Fig. 6 and taken along lines 8-9 thereo

therein and. the

| lustrate the securenment of a sem conductor chip

' Irever se-down set regi onsDEﬂ'MIaEIlDESCMPTHHN@EmH@VEN(I’IONQ f9 ;:S a g' de
el evational cross-Sectional VI ew of the sem conductor package o I g.

' de
| i nes of the adfrane of Fig.. 6; Fig. 10 i.s a si
tefig\?gt ?Lﬁglg crossﬁgéﬁqg(ﬂ?é{‘f to %vé there if shasang ewevwarpaspepticidge of of Fig. 8

taken al ong |ssmn@@orq:rackdge2nemébmafmnga 1&u&f?1@aoﬁix?acﬁbrdhnéﬁ%§,oo H.Onmt plan
VIh ew 011: tgﬁd%ﬁfﬂoﬂﬂ%yﬁtﬂép &h nl? namllﬂm tﬁg%mfgg %’{Oiﬁaa@@éi)hoddﬂoéecurl ng a
][eg(rje]? rame w HTQVH by virtueaf dasrantasy aorrpopiamkﬁglm semicond 0¢toidIR R M_ﬁkﬁoghﬁg

principl es Ofserhi&ﬁnchfcﬁﬁ@)ﬁé PUEREI0ANs ch1 R Fcﬁg- o%ch acp?‘cg aplgrag}ty

DESCR PTION (techbliedd STRI The vt St oF Shah ona ot éyafmthnnaidmd@br&thg a
cut away pers ec Ve © Uppeg giffe enoef thap Jon.
'eadf r ame - 200U dveau@towdaﬂardy\batd”tocbaebleoﬁﬁblatwwﬁﬂi mﬁleéu\@lﬁrl?c&?cﬁ{ahﬁ]ﬁ}:{%%l vy
s A gl
body 204 i s Mieh Pk eﬂ,ass,g@g@gdmr&bmozanpmmtaﬂayle@ﬁs %]rsnnt@fiaﬁgrds

| eads 218. TAM m[alsershesmd&) toef foRAGHwith @ retbrst 8 wh b gk 21 180atdd Wi the 23S

218 may, paddle 216. Owing to the presence of the reverse-down set part 215, the tie bar 214
which is exposed from beneath the package body as described below, is further spaced
from the internal leads 218 so that the possibilities of short circuits between the tie bar
214 and the infernal leads 218 are reduced. Such a short can be formed by solder when
mountmg the semiconductor package 210 on a motherboard or the like.

Referring now to Fig. 6, there is shown a top plan view of the leadframe 200
constructed in accordance with an embodiment of the present invention. The leadframe
200 is constructed with a plate type leadframe body 212 provided with tie bars 214 as
shown and internally extending from each of the four (or two) corners. At least two tie
bars 214 are typically used in metal leadframe fabrication, and the present invention is
directed to any metal leadframe assembly having tie bars constructed therein. Being in

- .contact with the tie bars 214, a roughly square chip paddle 216 is provided. Along and at

_adistance away from the perimeter of the chip paddie 216, a plurality of internal leads

218 are radially formed on the leadframe body 212. From the internal leads 2 18, external
leads 213 are extended with their terminals being connected to the leadframe body 212.
With connection to the leadframe body 212, dam bars 209 are provided between the
internal leads 218 and the external leads 213 in order to prevent an encapsulation material
from ﬂowmg over the external leads 213 upon encapsulating and to firmly fix the internal
leads 218 and the external leads 213 to the leadframe body 212.

Referring now to Figs. 5, 7 and 8 in combination, an embodiment of the present
invention is featured in that a predetenmned area of each tie bar 214 which extends




. : Iy
es not necessarily have to be, electroplated with an electrica
Eg;dggsi ve material such as, but not limted to, gold or si ljvebﬂﬁtAUGr?iTZOOtl
enhance el ectrical conductivity. Conductive wres 201 exten 2i4m?§ 2
sem conductor chip 202 and the internal |eads 218. Atie bgr i s als
shown to be fornmed with a reverse-down set part 215 | ocated adjace L ihe
chip paddle 216. OnMng to the presence of the reverse-down seé par ,
the tie bar 214, which is exposed from beneath the package bol§ as Chat
described below, is further spaced fromthe internal |eads 2 e fﬁ
the possibilities of short circuits between the tie bar 513 an Ides hen
internal |eads 218 are reduced. Such a short can be forne K SF'ke
nounting the sem conductor package 210 on a notherboard or the
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retal | sacl e (Al e T, A0 D BT e o
contact wi t h(inlie mclﬁltbaf&legdaﬂarcaorﬁé}é'gm cﬁlg#?&cﬁ 5.“56) n@ﬁ%bed %’]fgm""llf’ﬂap

tance away fr
p;g\é: 26216A| ap urgvg%etpgftcglﬁternal Ie)altds 218 are radially formed on the
Feadf rame body 21As SﬁﬁmmﬁlgsaﬁlandénlaadetheﬁdQeBA@ c&PﬁE pagk 219 872 érg?eg?ﬁ are

Wh connect oo o RlsAg e 16t BetheB i § Ee S?oitﬁﬁ@ PovEd
\t;vet \?\Bg(r)l "t ﬁgt f%##é? A5 TP on g t%ﬁiﬁendﬁeTbmoemmapartsea@sn@mso e forAel bt £

prevent an elrbgeungpioosss aminethe phior 4rf disbubde@ubsi@, Over the external |eads 213

| | eads 218 and the
upon- encapsul at i ng gﬁ fiobd di i nt er na 1
egt ernal |ead OF %\" g&serﬁ’?se V8 Fetinag 2wt the tisibgs2145, 7

d 8 rfﬁf%a'ie b‘H“ eamdéhmwulmnmedochedmmrmmmondumqﬁbkaya body b&ptyr ed
?2 tha{ n acgr[eﬁﬁ ewmgn@dwq;rr@@nééo vérh@dé%i d%?,éln g/%g{;? tég% ﬁﬁt i glzfé AUGUST

004 t roma comer . of | p, pa .
gr edet g;( me ;1 e%l"{’%% 55031 R SeRcapdgion Pmeiﬁaé%‘?qddrizﬁds fisther spaced fomdhalinwmag et part

215 (Fig. 7)leadsd8gsectiwt a shoreframit bétwedsi e tie Bar A18@nd BNShiS AR fEE Part 215
I's bent nor gediRUA! Sich sh@t@iﬂg%ﬁ?bﬂn%&?ceg fbyrthh sof£r ik r%gLntmg the semiconductor
' package on the motherboard. This w111 be in more detail described below.
With reference to Figs. 9, 10 and 11 in combination, there is shown the
semlconductor package 210 using the leadframe 200 in cross sectional views and in a
bottom view. As shown therein, the semiconductor package 210 comprises the
semiconductor chip 202 provided with a plurality of bond pads 234, and the chip paddle
216 bonded to the bottom surface of the semiconductor chip 202 via an adhesive. At the
corners of the ch1p paddle 216 are formed tie bars 214 which externally extend. A
plurality of internal leads 218 are radially located at a distance away from and along the
perimeter of the chip paddle 216. Via conductive wires 201, the bond pads 234 of the
semiconductor chip 202 are electrically connected o the interrial leads 218. An upper
surface of each one of internal leads 218 may, but does not necessarily have to be,
electroplated with for example, silver or gold, to enhance electrical conductivity. The
semiconductor chip 202, the conductive wires 201, the chip paddle 216 and the internal
leads 218 are encapsulated by an encapsulation material to create a semiconductor
package body 204 whereas the chip paddle 216, the internal leads 218 and the tie bars 214
are externally exposed in the downward direction of the semiconductor package body
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216, t'he internal |lead 218 and the external |ead formtogether. This
reverse-down set part 215 is formed by mechanical stanping. Thét AUGUST 2004
predeterm ned areas of the tie bars 214 (in the vicinity of the square
coners of the chip paddle 216) are punched to formsuch a reverse-down set
part 215. As seen in Figs. 5 and 8 inside the frame body, coining-parts 219
are formed at the internal |eads' ends near the perimeter of the chip
paddl e 216, so that the internal |eads 218 are made thinner at their ends.
~ The coining parts 219 may al so be forned by a half etching process as in

the prior art discussed above. As shown nost clearly in Fig. 5, the
reverse-down set part 215 of the tie bar 214 is located inside and thus,
is later interlocked with a sem conductor package body 204. in result

~owing to the PEsBreacapbultiien metahsmariym { gﬂéT e 214,
which is eXpﬁéﬁlgosEtrr%&#i%uglz[m@%”d%%t‘%r éaq 58‘2586’5 Yy .. ﬁ%???sgnsfw h@r
spaced fromthe i nterna ] 0 H #0T Ugiied fe, silicopgy phenglics und eprtissedhet he ti e
bar 214 and tH@osdRertinas of ehin paddle 216, imemaidests 258G HBalsi 218 SR R0 not
produced by thegessaiigdRaveNadR [ l.conduct ot ackagé’ on the

mot her boar d. ThiesI Wg| h:ge_ i n rmr,gﬁggt%@fa g"é@éﬁ“ﬂ&’a‘%’é’r .atwfﬁﬁ“?beﬁ“efoénce. to
Figs. 9, 10 andvoP'e "R ifaddihenlds nigke! pelidivm, tinbishutyor shailasaneean Mo

package 2 10 thsamg the | eadfrane 200 in cross sectional views and in a
bottom view. As sh |0, the sem.conductor package 210 conprises the
seni conduct or chi p‘q%“fﬁ%ﬁ’gﬁed’eaﬁ“’w ‘frﬁb“?“'ﬁ?rﬁ? %ﬁ‘? pregnt pyentigengsidedd thanad t he
chip paddl e PredsterBingd areaof each tediar @, suhidhaseends eﬁt&aalz)eﬁbﬁq%ﬁfefr BF bhig 202
vi.a an adhesipdédle 216, tid e t fPATBr ; ' dl e are fornmed tie bars
214 which extgernal | I% P%%neﬁ,g. getgllfnﬁilgﬂe%}ﬁ g’f‘?‘?ﬁl"@fﬂﬁ@m forppa peverse-
radially |ocated & % Pst dift &AM QI sehparh? bnig ladated insidd amdt er of t he
chip paddl e sn®tangpuslyimbatiocks with iersesmicdfductdrhaciaes . h

sem conductoaregtak&e:{{g%a@%ﬁglg&{tigie)gp%lﬁw (t‘on?rjgg% g %ist%je"ﬁcfhé@ﬁ%fly,ﬁléeads
218. An upper__surface o TG or 1 R8P Ilnlti&éﬁ“‘md%v,‘flobafthdoes not
necessari |y NEPEYCREpackapebadydtais eatluokd: Hn Fesnltetiatip bers afd fuMBér spicego! d, O
enhance el ecawayxhbmaeiplitcringinteynal #a8s 2:gem conduct or chip 202, the

ot st b oA AR i o s
package bodyP d\pp dhechpstormnsurfabasf| fieddiemaPllblds 218end i 8hR14) $REF 2218 and the
tie bars gg?ﬁ%@i}%ﬁfﬁ& Eﬁ ﬁ?jfi:id&é&tiwgf {0 \é\g]m\l\l%&gdu‘gtloi Egékage”bo%y 252_].6
_ part has the effect of making smaller the probability
that the tie bars 214 are connected to the internal leads 218 through the solder.
In addition, coining parts 219 are formed at the ends of internal leads 218 near

the chip paddle 216, being inside the semiconductor package body 204. The coiniﬂg parts

219 are thinner than the remaining areas of internal leads 218, located inside the

semiconductor package body 204. Thus, the internal leads 218 interlock ‘with the

semiconductor package body 204 and are prevented from seceding from the

semiconductor package body 204 horizontally and vertically by virtue of the coining parts
219.

Referring now to Fig. 12, there is shown a flow diagram illustrating the method
pf sgcuring a leadframe within a semiconductor package of tﬁe type wherein a
semiconductor chip is secured thereon, The method comprises the steps of providing a
leadframe having a chip paddle and a frame region extending around the paddle. The
chip paddle is connected to the frame by oppositely disposed tie bars extending
therebetween. Either two or four tie bars can be utilized, as set forth above. The next.
step provides an encapsulant for encasing a semiconductor chip disposed upon and.
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23 A i i be thernpplastics or
- T 2004 128. The encapsul ation material may _
tg‘erzf’m?g?JrSesi ns, with the thernoset resins including, but not % rﬁl-g%%lgtToz,OM
silicones, phenolics, and epoxies. The exposed portions of chip pa_I Have
216, internal leads 218, and tie bars 214 nay, but do not . neCﬁssaHf)C/)r
to i)e el ectroplated with a corrosion-m _ng! nm i tn_g rrE_tg:TL?Ih sg(r: s?srﬁ’ .
tin lead, tin, gold, nickel palidium tin bis ,
(ran);?glro: gi s known- in the art. A feature of the vaal ous eg?og;gﬁn:iseoga'; he
invention resides in that a predeternined area _
22286\?\,}11 ch extends externally froma cor nerdo{j_ t het g:hlnpt Op?gcrjlmeazrlgilelr:e
, ' ' ectio -
bent to a predetermned length in the upwar Ir Longto forma reverse:
t part 215. Thus, the reverse-down set pa_rt
: g(r)\\c/im : : So nf anet5gery 1q the shippstdleniThiitie bars srerforasaciigt RveRaak?e @etg)gﬂyong 04.

It ' 4. I ch,is. exposed éxternally in
the dowmr o it eat oreeate aid o o ARyt tine 1 iyt Riiog oaposed Femcut

f, Lhe : . PSH N
' I't, thS™EEeRE et 8%irsémf°t9flfhl'f%¢r PepleagedA saminpnfucon chéy i RDthe\ghtddpBh N
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. i t m S b4 o -8 -
bars 214. whi A" ThO BB BRI S Bme fssemblyin thonancaneninied wiitithor 1 he

semi conduct orSeFHeRMsioTishipsconed thefin apd eﬁeafefi:s_eqio“tr{gﬁg &?ﬁ‘?‘ﬁ@@ ar@gélga;: .
Connect eq t o | Rt R ke s BB B imint ot faadie bar Felatyaite o,
ﬁﬁ?ﬂfﬁéeﬁaﬁ ? §5‘23%§‘|‘1§F2 d fipdlstep: thetsemisandnotofr package isainghbeddisfiali oy, t he

chip paddl e pasionbaf tholdatifudeas fe find QSR RGKAYS: DY 208, The

coi ni ng par gﬁatﬁﬁaﬁgﬂ{aﬁgw%eegg%:ﬁ g@{%&%@%ﬁ}b% ?ﬂrfeigzsp_e. Thus, the i nt er nal
|2 22 » | oc gt C o or | o e presntingention resclazen deﬁcﬁbemahammrb@@’%%%r,%%g it o be
prevented fr Oiﬁfﬁ@@(ﬁﬂ:lﬂghtf feﬁﬁrkl)lb ru?éacfefk %@&@%‘g {ogt(g)el‘ iﬁﬁlﬁegi?ag%fa tog ggsgqgt_ioq:@ﬂ)éf ring
now 10 g {30 G Nelcahodieais ancprations f s preconvipvetionted hoo. o
securing a | possibledindighi dfitheatarve esatingd \SpesificABS HRIBinfle dal Be W¥RGvYEr €1 N 2
mechanically, chemically, or a combination thereof, while the material of which the
leadframe is made can be a good electrical conductor such as copper, aluminum, or other
metals and alloys. The lead frame may also be formed of one material and plated with
another material such as, but notllimit.ed to, for example gold or silver.
In the leadframe and semiconductor package structure of the present invention, as
described hereinbefore, a reverse-down set part is formed in the tic'bar supporting the
chip paddle by stamping. Each of the reverse-down set parts are located inside and thus,
interlock with the package body. In addition, owing to the presence of the reverse-down
set part, the tie bar, which is exposed from the package body, is further spaced from the
internal lead, so that a short circuit between the tie bar and the internal lead is greatly
restrained from being formed by the solder when mounting the semiconductor package on
the motherboard. In addition, a coining part is provided to the internal leads,
them with the body spontaneously.

interlocking

Consequently, the present invention takes advantage of a stamping technique
with a reduced probability of forming a short circuit between the internal leads and the tie

bars via solder and thus, produces leadframes and semiconductor packages on a large
scale. '
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semi conductor chip is secured thereon. The method conprises the steps of
providing a |eadfrane having a chip paddl e and a frame regi on2§>d'éa&l$1'52004
around the paddle. The chip paddle is connected to the franme by oppositely
di sposed tie bars extending therebetween. Either two or four tie bars can
be utilized, as set forth above. The next stop provides an encapsul ant for
encasi ng a sem conductor chip disposed upon and -to 23 AUGUST 2004 secured
to the chip paddle. The tie bars are formed with reverse-down set portions
bet ween the paddl e and the frane for preventing the tie bar from being
exposed froma |ower region of the sem conductor package. A sem conduct or
chip is then nounted upon and secured to the . paddle and is electrically

i nterconnected to select portions of the |[|eadfrane. The chip paddl e and

| ead frame assenblThe Hllowig applicaviond ateed Boidehilbden j i
secured ther ? icaBO¥add 81 48 o 61’8%% sgt%: Bortsinign %ﬁ%ﬂ%éﬁﬁ?fﬁ%%@@%&n{’
encapsul at ed.qge,el N so as to Slr?e Y TEEnsg 2 \V’Z‘Hﬁ)ﬁfewﬁqﬁlﬁltlﬁlbhmiﬁ, -
relative to f Cﬂl}ﬁ]@’é’ﬁé‘dﬂ@ﬁﬂ.m&tﬁréndommate@bpmfeﬂeh&m@ﬂéhﬁondUCtOr package is
singulated fromthe outer portions of the |leadfrane as set forth and
described in one or nore of the copending patent applications referenced
and incorporated herein by reference. The present invention has been
described in an illustrative manner, and it is to be understood that the
term nology used is intended to be in the nature of description rather

than of limtation. Many nodifications and variations of the present
invention are possible in light of the above -teachings. Specifically, the
coining can be achieved nechanically, chem cally, or a conbination
thereof, while the material of which the |eadframe is nade can be a good
el ectrical conductor such as copper, alumnum or other netals and alloys.
The | ead frame may al-so be fornmed of one material and plated with another
material such-as, but not Iimted to, for exanple gold or silver. In the

| eaf franme and sem conduct or package structure of the present invention, as
~descri bed hereinbefore, a reverse-down set part is formed in the tie bar
supporting the chip paddle by stanping. Each of the reverse-down set parts
are located inside and thus, interlock with the package body. In addition,
owi ng to the presence of the reverse-down set part the tie bar, which is
exposed fromthe package body, is firrther spaced fromthe
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internal |ead, so that a short circuit between the tie bar and the internal
lead is greatly restrained frombeing formed by the sol der whe#d AbIGRISER004
t he sem conductor package on the notherboard. In addition, a coining part

is provided to the internal |eads, interlocking themwth th e body

spont aneousl y. Consequently, the present invention takes advantage of a
stanping technique wth a reduced probability of formng a short circuit
between the internal |leads and the fie bars via solder and thus, produces

. l eadframes and sem conduct or packages on a |large scale. 23 AUGUST 2004

The follow ng applications. are all being filed on the sane date as the
present application and all are incorporated by reference as if wholly

rewitten entirely herein, including any additional matter incorporated by

reference therein: 23 AUGUST 2004 Attorney Title of Application First

Nanmed Docket IinvAgttomiey NO. 097 §f ofSK yed—Thrmang—Hegi—Radi-anrt—Jae
{ppILCHAGH v56 Negnedl 331

Hun Ku Sem condugdcpet Package and Met: Manuf act ufi ng : _
Lead Frame for Senggondugtor Package Young Suk Chung pnd volingerter Mol df ng

t he Same 09/ 6 0 W@pm caonduct or {Tae _Heon Lee Package
Havi ng | nproveéd Ld87 TR PIRYedallin and Heat Radiant duct i ofva¥iHundK@9/ 687, 876
Near, chip site Sem cond|r4maicondeton Backsaa andrMetioll forlCr ol ey 09/ 687, 536 [End
Gid Array Sefd_conductor Maowfagieridee Hun Ku 09/ 687, 048 une and
- Seni conduct or | PA/k8T83 Tkl eadeFaimt €6 SURiFoIdIEHPP ! e eret
09/ 687, 585 Sefi conduct or | ANERIFoH WIS B%%&%d%gom giﬁlm%gé‘;“kﬁhueﬁness
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 Package [ Jae Hun Ku

09/687,048 | Leadframe and Semiconductor Package Tae Heon Lee
with Improved Solder Joint Strength
05/687,585 | Semiconductor Package Having Reduced | Tae Heon Lee
Thickness '
09/687,049 | Improved Method for Making Young Suk Chun,

Semiconductor Packages ' ;

It is thus believed that the operation and construction of the present invention
will be apparent from the foregoing description of the preferred exemplary
embodiments. It will be obvious to a person of ordinary skill in the art ﬁmt various
changes and modifications may be made herein without departing from the spirit and the

scope of the invention,
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09/ 687, 049 | nproved Method for Making Young Suk Chung Sem conduct or
Packages It is thus believed that the operation and constructi @3 AYGUET 2004

present invention wll be apparent fromthe foregoing description of the
preferred exenplary enbodinments. It wll be obvious to a person of
ordinary skill in the art that various changes and nodifications may be

made herein without departing fromthe spirit and the scope of the

i nvention.q:z: 3S 23 AUGUST 2004 dains: 1. A senm conductor package

conpri si ng: guadr angul ar chi p. paddl e defini ng opposed top and bottom
surfaces and nultiple coners; at |east one tie bar attached to the chip
paddl e ‘and extending froma respective one of the coners thereof, the tie
bar including: an i dnsamiparducton peokage domgrising:a respective one of the comers

of the chip paddl e and. defining opposed top and bottom inner portion
surf aces; aa‘?ﬁgwgﬁ%ﬁﬁ‘ﬁ’i' Eﬂ?{dkfefi‘i’ﬁ?ﬂlﬂ% opppisdsten andphostetn Burfacosmand mantipler t i on
surfaces; .ghgds@ downset portion extending between the inner and outer
portions and (i’efi ni ng opposed top and bottom downset surfaces; the top

out er por &t leastzme ftieder aftadted tb itee Hdp paddle asd Bgtehding BO/T akéspe&ﬁremné%%f
relation h% the top Eurface of the chip paddle, wth the top downset
surface a CPﬁ!?rft'glﬁfeg theiebagrinclpgiage hi p paddl e extendi ng al ong respective

ones of a n . a .pair o pl anes-, .a pluraljty of

i nt er nal ?’zags gglt‘tgﬁd%t%l ate Foeég%nglét%% A9 ?f!%ﬁocﬁfneﬁgf thei ‘8’11153 lg ai‘& spaced
rel ation dé¢fning @ppesad htopfanidhbottont Gl pdrad sudedel;nhi SuRP R#EEh H&Bﬁ?@d
‘bottom surfac%ﬁf‘oga sem conductor  chip nmounted to the top surface of the

chi p paddPRPos 138€ LPttemIou{er peBinacwtiaersi andat | east one of the internal
e 40y Rl L RO BRI b
such t hattoptand batm dopmsdtisorfacek; t he bottom surface of

the top outer portion surface of the tie bar extending in generally co-planar relation to

the top surface of the chip paddle, with the top downset surface and the top surface of

the chip paddle extending along respective ones of a spaced, generally parallel pair of

planes;

a plurality of internal leads extending at least partially about the chip paddle in spaced

relation thereto, each of the internal leads defining opposed top and bottom surfaces;

a semiconductor chip mounted to the top surface of the chip paddle and electrically

connected to at least one of the internal leads; and

a package body at Ieast partially encapsulating the semiconductor chip, the chip paddle,

the tie bar, and the internal leads such that at least a portion of the bottom surface of

each of the internal leads and the bottom outer portion surface of the tie bar are exposed

in the package body.

2. The semiconductor package of Claim 1 further comprising a plurality of

conductive wires electrically connecting the semiconductor chip to respective ones of

the internal leads, the conductive wires being encapsulated by the package body.

14



each of the internal leads and the bottom outer portion surface of the tie
bar are exposed in the package body. 2. The sem conduct or pacR3gRUGUST 2064
| finther conmprising-a plurality of conductive wires electrically
connecting the sem conductor chip to respective ones of the internal

| eads, the conductive wires being encapsul ated by the package body. 14 23
AUGUST 2004 3. The sem conductor package of Claim| wherein the bottom

downset - suyface of the downset portion of the tje bar and the top surface
of the chip paddl e é‘?ﬁ’&l‘cf"?ﬁ"tj&ﬁeﬁaﬁ 387 ol Claimnk wheggin ithe hottemedesrmset her .

4. The sendueaRdyetins dhacds LMl %lna% ' - ot t urface of the
chip paddl e is exposed in@?ﬁgg%a@k%laerﬂeb% y. H%Q%Q%%‘ﬁ%comgc? Bjrpaﬁig%kage of
C ai m 4 wetenidnin ghweeriibt ¢coophasarirélatien tof each bthethi p paddl e, the bottom surfaces

of the internal |eads, and the bottomouter portion surface of the outer
portion of the tie bar extend in generally co-planar relation to each

other. 6. gThe sem c i I erein each of the internal
| eads def i4r'1es an i nﬁ]!;hﬁ!}Jée%[r‘lrg5odjlt81 g%éégggc%%%gf ?1511 i \Svkl}e:%n glf‘ﬁ EOT)OJH&F@Q%% is
conf i gur edh¢ chipipaddie theexposeddh the plckigedioded t hi ckness which extends to the

inner end thereof. 7. The sem conductor package of Claim| conprising a
plurality of tie bars which extend to respective ones of the coners of the

chi p paddlse. 8. Al frame f e.in the,senjconductor, package, the

| eadf r ane 5‘?corrpri Si ﬁlgg %ﬁ’én%élgﬁéﬂ}gjé?cﬁg%ﬂ?glaﬂ'g%lwg‘e?é'_? |tﬂ?‘ﬁ h@f‘%ﬁ%@& ‘{}op and

bot t om suthecleip paddie, et bbikiR suffadEs of thedintdr@A 3adSNMRd thEbSém %Ee?@la‘ﬁfant o the

chip paddl e and extending froma respective one of the coners thereof, the

tie bar i AEYRGs ofdhe apter pertion 96 the timbasnextondiim genemally qeplprartrelationtieeash t he
coners of ; chi p paddl e and defining opposed top and bottom i nner
portion surfaces; an outer portion defining opposed top and bottom outer
portion surfaces; and

6. The semiconductor package of Claim 1 wherein each of the internal
leads defines an inner end disposed proximate to the chip paddle and is configured to

include a region of reduced thickness which extends to the inner end thereof,

7. The semiconductor package of Claim 1 comprising a plurality of tie bars

which extend to respective ones of the corners of the chip paddle.

8. A leadframe for use in the semiconductor package, the leadframe
comprising;

a quadrangular chip paddle defining opposed top and bottom surfaces and multiple
corners;

at least one tie bar attached to the chip paddle and extending from a respective one of
the comers thereof, the tie bar including;

an inner portion extending to a respective one of the corners of the chip paddle and
defining opposed top and bottom inner portion surfaces; an outer portion defining
opposed top and bottom outer portion surfaces; and

a downset portion extending between the inner and outer portions and defining opposed

top and bottom downset surfaces;

15




a .downset portion extending between the inner and outer portions and ‘
defi ni ng opposed top and bottom downset surfaces; 15 23 AUGUSRIAUGUSTR004
top outer portion surface of the tie bar extending in generally co-planar
relation to the top surface of the chip paddle, with the top downset

surface and the top surface of the chip paddl e extending along respective
ones of the spaced, generally parallel pair of planes; a plurality of

i nternal | ‘ j | ea artially abqut the chip paddle in spaced
rel ation tﬁ%&é? gﬁ{egggﬁ&g‘fﬂ&ﬁ%e pﬁ{hg&wa@aqe E%Qmﬂé\“ iepnsiy boppblasar retation el
bot t om sur fheaep suace BFahd siagpaade, fith G Lt conppLsing a frame
body, the internal Ieads'bgiﬂr}g a’ttac_hedto?o(ﬁg)r?g&es%%eﬁg&ﬁ%gﬂfweP?om t he
frame bodythe s prddlecexeending glonigiicspectiive bndshue thdpacedp gérer Ry PralldBaik be ar
ext endi nmggesbei ng attached to the frane body. 10. The leadfi-,une of
Claim8 rein the bottom downset surface of the downset portion of the

tie bar angdpklbdgity opi 5”!35’;_?5 i xtend in geperally
co- pl anar rgl‘atli%ﬁ %Ig&ggl?ﬁgdost Xér. &I%gsﬂé@ i%oélﬁﬂ’eocfmlbg%‘?(ﬁ? 8 #eeskin the
bot t om surtkkatien dferethecach vfithpanteinal leadsdefingist @Fﬁbgédrtgﬁmb&{mﬁ B&icat er nal

0

| eads, and the bottom outer portion surface the " outer portion of the
tie bar extend in generally co-planar relation to each other. 12. The

| eadf rame gof C ai m Spphy 1 internal |eads defines.an inner

end di sposed proxi mate tg %cmtaﬁ%eegﬁ?%ﬁ%agtd@?%ﬂa??&mr@%g?ﬁﬁg’@@ly’t © ifengde a

regi on of leadscheingdattachaktveasl eitemting kivandy ﬁ&n&ﬁ@ﬁ%@%dﬁ%ﬁh%?gﬂigl& The
ext e

| eadf rane _of, .Cl ai conprising_a plurality of tie bars whic n to
respectiv® agt}}g,swgg]ﬂ?%gutgpgpgn of therfee barj extandingland being attagisidhiodheframe
fabricati mgdp sem conductor package, conprising the steps of: a) providing
a | eadfranme which includes: 16 23 AUGUST 2004 )

10‘. The leadframe of Claim 8 wherein the bottom downset surface of the
downset portion of the tie bar and the top surface of the chip paddle extend in generally

co-planar relation to each other.

11. The leadframe of Claim 8 wherein the bottom surface of the chii) paddle,
the bottom surfaces of the intemal leads, and the bottom outer portion surface of the

-outer portion of the tie bar extend in generally co-planar relation to each other.

12. The leadframe of Claim 8 wherein each of the internal leads defines an inner

end disposed proximate to the chip paddie and is configured to include a region of
reduced thickness which extends to the inner end thereof.

13. The leadframe of Claim 8 comprising a plurality of tie bars which extend

to respective ones of the comners of the chip paddle.

14. A method of fabricating a semiconductor package, comprising the steps
of;

a) providing a leadframe which includes:
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a .quadr angul ar chi p paddl e defining opposed top and bottom surfaces and

mul tiple comers, a plurality of internal |eads extending at |e@3tAUGUST 2004
partially about the chip paddle in spaced relation thereto, each of the
internal |eads defining opposed top and bottom surfaces, and at | east one
tie bar attached to the chip paddle and extending froma respective one of
the coners thereof; the tie bar including an inner portion extending to a

respective one of th . Lp dl e and, defi nj opposed top

and bottom i nner por?i' gﬁg{iﬁ’ﬁ?%%lé?%éiﬁagu e@@ﬂﬁo‘?ﬂﬂ%‘ﬁ‘ g’é’f?‘ﬁﬁ%t%ﬁ@ws top

and bott om out er pora:icbmutﬂiplé%ﬁ&rs,%@lﬂaﬁ'@%ﬁﬁﬂerﬂﬂrfeh@@g%{g&g}gigﬂqga et ween
ot fom do ‘

the inner and outer portions and defini r&&(ppposed top an wnset
surfaces, the top oub&Halhorhquéthe ghipapasdlx it suticedy rélationytheestall ach GI-the anar

relation to the top f, L he chi ddle,. with he top downset
surface and the top iZlur aggegadg eéﬂ@“"é’ﬂ?‘%%i%@%&ﬁﬁ?ﬁ“saﬂ plgestopect i ve
ones of the spaced, igebaraathedd Bé R L X ti.ng a
‘sem conductor chip to the top surfacepo@%i%eﬁghﬂt)&gg%d?@l aﬁgﬁ“i"&‘qu’?“cm |y

connecting the seni cHifbiearaers gliirgofy theate bae amdudingawfanthgortib b&eAdhg e ads;
and d) at |east partilall .enca sem conductor chip, the chip

d ¢ S é]%ti ng th |
paddl e, the tie bar" 651?1% If%gnér)ﬂf rFQP%r%a the\ghimpaddle gnddefigingronpessiuch
that at least a portbﬁ,@ﬁupgttot,ﬁlﬁm_lgpf,(gﬁgh?lefgd%g,eano{%&ﬁ)ﬁghqgf‘adre%;e i (gpﬁe}r I

| eads and the bottom outer portion surface of t din
the package body. 26p amthbotins loutér briidinadunfades, wivts dovnsd PBrelcR) exb@liz S€S

electrically conne%te' n% ttge .sem C(ygduct or chip to respective ones of the
internal |eads via a B'Y) B '8P i 19T ot SHET drrtiensyggdedefinieg. oppesedetoh cidof

O T £ “Coie o | i o A i O
2004 17. The met ho&ewswalty eg-planar setnsionitn the ¢qp fface oiflic sl6p Fagare] Hetnt he
the top downset surface and the top surface of the chip paddle extending
along respective ones of the spaced, generally parallel pair of planes;
b) mounting a semiconductor chip to the top surface of the chip paddle;
c) electrically connecting the semiconductor chip to at least one of the
internal leads; and
d) at least partially encapsulating the semiconductor chip, the chip paddle,
the tie bar, and the internal leads with the package body such that at least
a portion of the bottom surface of each of the internal leads and the
bottom outer portion surface of the tie bar are expoéed in the package
body. .

- 15. The method of Claim 14 wherein step (¢) comprises electrically
connecting the semiconductor chip to respective ones of the internal leads via a

plurality of conductive wires.

16. The method of Claim' 14 wherein step (d) comprises forming the
package body such that the bottom surface of the chip paddle is exposed therein,
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| gadf rame such that the bottom downset surface of the downset portion of

the tie bar and the top surface of the chip paddle extend i n &ShAUSUST 2004
co-planar relation to each other. 18. The nethod of C aim 14 wherein step
(a) conprises formng the |eadframe such that the bottom surface of the
chip paddle, the bottom surfaces of the internal |eads, and the bottom
outer portion surface of the outer portion of the tie bar extend in

ener al | - pl anar | t ch her. 19. The nethod of C aim 14
\?vher ein Zt g]@ ?a) corrpﬁ%?ielétﬁg%r% ﬁgﬂ az%ﬁ ‘ngrf’ﬁ’eswp n@brqqmpn%égnmagdbﬂ ne an
i nner end ktadfanedut that HRlBotloss E6PnehsRERAAH 1Be a&ﬂnsteP ?h%' &iﬁﬁ%%ﬁgﬁg' on of

reduced thi ckness which extends to the inner end there od of
d ai m 14 vtk terfoptsupfageayf thenpuip padilé extend dn tehrerallyeestplaaierelRion 6! dage @
plurality 6ﬁwgie bars which extend to respective ones of the coners of the
chi p paddl e’ SEM CONDUCTOR PACKAGE LEADFRAME ASSEMBLY AND METHOD OF
MANUFACTURE  ABSTRACT A sem conductor package and the | eadfrane

t herefor having a reverse-down set part forned in the tie bar supporting
the chip pfddl e, TheThewsthal dbvillaint 1partiersih $the (4) omPAtes Bl fis med by

a nmechani gal , .St anpi rocess in such a way that it is present wthin the
i nsul at i nge%c{%ﬁen?"r#‘gtp&o@ﬁi%ﬁgommw ot thedhip; padsile, dhebetion shrfadek iof diees t he
prevent i oAnRfnad 16448 dndChk Hl : ' r that is expased

external |y fromthe pacégggg%gﬁ{t/ g‘ng ‘%"Eg'”@"gé’?ga" ?ﬂ?rel??{ﬁf’n I"gglbe #nbaugh
sol der' upeAtanddn geumsliynep-plbna relation anadother. package onto a not her boar d.

FI GURE 5 ,

19. The method of Claim 14 wherein step (a) comprises forming each of the
internal leads to define an inner end disposed proximate to the chip paddle‘and to

include a region of reduced thickness which extends to the inner end thereof.

20. The method of Claim 14 wherein step (a) comprises forming the
leadframe to include a plurality of tie bars which extend to respective ones of the -

corners of the chip paddle.
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