DUAL ROW LEADFRAME AND FABRICATION METHOD TECHNICAL

FIELD The present invention relates generally to semiconductor

packages, and more particularly to a method and apparatus for a

semiconductor package having a dual row leadframe. BACKGROUND

ART In the electronics industry, the tendency has been to reduce the size

of electropicy fayisgsiSLch a8 SRICRIdRIE and porehiR elen{jopes while

increasing performance and speed. Integrated circuit packages for

complex systems typically are comprised of a multiplicity of

interconnected integrated circuit chips. The integrated circuit chips usually

are made from a semiconductor material such as silicon or gallium

arsenide. Semiconductor deViCEdReAorhEbTh the various layers of the

integrated circuit chips using photolithographic techniques. The integrated
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have numerous external pins that are mechanically attached by solder or
leadframe, ety of other known techniques to conductor patterns on the printed

wiring board. Typically, the packages on which these integrated

semiconductor chips are mounted include a substrate or other chip

mounting device. One exaBpIE ORI NIBubREate is a leadframe. High

performance leadframes typically are multi-layer structures including
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plurality of power, ground, and/or signal leads to which power, ground,
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on printed wiring boards.

Packages including integrated circuit chips typically have numerous external pins that
are mechanically attached by solder or a variety of other known techniques to conductor
patterns on the printed wiring board.

Typically, the packages on which these integrated semiconductor chips are mounted
include a substrate or other chip mounting device. One example of such a substrate is a
leadframe. High performance leadframes typically are multi-layer structures including
power, ground, and signal planes.

Leadframes also typically include at least an area on which an integrated circuit chip
is mounted and a plurality of power, ground, and/or signal leads to which power, ground,
and/or signal sites of the integrated semiconductor chip are electronically attached.
Semiconductor integrated chips may be attached to the leadframe using adhesive or any other
techniques for attaching such chips to a leadframe which are commonly known to those
skilled in the art, such as soldering. The power, ground and signal sites on the chip may then
be electrically connected to selected power, ground and signal plane or individual leads of the

leadframe.



Leadframes have been used extensively in the integrated circuit
packaging industry mainly because of their low manufacturing cost and
high reliability. Leadframe packages remain a cost-effective solution for
packaging integrated circuits despite the introduction of various leadless
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.integrated circuits have been adapted.to accommodate these in egratf:d.
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are copthidide adsitignaldeadsackaggqabeamie of a given size. The dual row

leadframe.includes an inner row of leads and an outer row of leads .
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amongahigadframes is that the length of the bonding wires to the inner row of
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circui‘gs(.)nglcsjt%rgeg%r%rcl“cﬁ%{lt?ow ?egggg%ggﬂagff%%%d increased use to provide additional leads

on a leadframe of a given size. The dual row leadframe includes an inner row of leads and an
outer row of leads surrounding a pad to which the integrated circuit die is attached. The
contact pads on the integrated circuit are connected to the inner and the outer rows of leads
with bonding wires in accordance with the particular design of the semiconductor package.
One problem that persists with dual row leadframes is that the length of the bonding
wires to the inner row of leads is shorter than the length of the bonding wires to the outer row
of leads. The length of the bonding wires can effect the electrical performance of the
semiconductor package. Connections that are considered critical to the operation of the
semiconductor package usually need to be positioned to use the shorter bonding wire length
to improve the performance of the semiconductor package thus restricting flexibility in the

design of the integrated circuit.



semiconductor package usually need to be positioned to use the shorter
bonding wire length to improve the performance of the semiconductor
package thus restricting flexibility in the design of the integrated circuit. 2
Additionally, dual row leadframes have a tie bar located at the corners of

thedéeasirane dademrerpralyraiiach thecleadr to dhasigi@itaghipaddmers of the

During encapsulation and singulation of the dies, the comer tie bar can be
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alignment with the inner edges of the number of inner leads. A die is

attached to the die attach paddle. A number of bonding wires is used to
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leads. An encapsulant is formed over the leadframe and the die to
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of bonding wires that are substantially the same length thereby enhancing
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encapsulation and singulation processes thereby increasing the reliability

leadframsermicdrdlictorqoauNaliese cenuiPnERTIdMIEAES of the invention have
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by facilitating the use of bonding wires that are substantially the same length thereby
enhancing the electrical performance of the semiconductor package.

Additionally, the present invention provides a leadframe with tie bars fused to one of
the leads intermediate the corners of the leadframe to increase the potential number of leads
in the leadframe.

Also, the present invention provides a locking mechanism to reduce the chances of
delamination during the encapsulation and singulation processes thereby increasing the
reliability of semiconductor packages.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art
from a reading of the following detailed description when taken with reference to the

accompanying drawings.



of those mentioned above. The advantages will become apparent to those
skilled in the art from a reading of the following detailed description when
taken with reference to the accompanying drawings. 3 BRIEF

DESCRIPTION OF THE DRAWINGS FIG. 1 is a plan view of a leadframe

manufactured ingeggrdsNSE it NG GMPRdimRN Withepresent

invention; FIG. 2 is an enlarged view of a corner portion of the structure of
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a plan view of a leadframe having tie bars fused to some of the leads of
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FIGs..5-7; and FIG. 9 is a flow ¢hart of a method for manufacturing a
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In the following description, numerous specific details are given to provide
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here multiple emhodiments are disclosed and described
accordance w% arP em%ocement OP tlsqe present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

In the following description, numerous specific details are given to provide a thorough
understanding of the invention. However, it will be apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known system configurations and process steps are not disclosed in detail.

Likewise, the drawings showing embodiments of the present invention are semi-
diagrammatic and not to scale and, particularly, some of the dimensions are for the clarity of
presentation and are shown greatly exaggerated in the FIGs. Generally, the device can be
operated in any orientation. Also, where multiple embodiments are disclosed and described
having some features in common, for clarity and ease of illustration and description thereof
like features one to another will ordinarily be described with like reference numerals.

The term “horizontal” as used herein is defined as a plane parallel to the conventional
plane or surface of the leadframe, regardless of its orientation. The term “vertical” refers to a

”’ N

direction perpendicular to the horizontal as just defined. Terms, such as “on”, "above",



having some features in common, for clarity and ease of illustration and
description thereof like features one to another will ordinarily be described
with like reference numerals. The term "horizontal" as used herein is
defined as a plane parallel to the conventional plane or surface of the

"beloveadfamen reggtiessRb it orieririion irhe teeRbrveHinabrrefere£0 and “under”,
direction perpendicular to the horizontal as just defined. Terms, such as
are defged wighy{rspestioitPorBBRIAPIMEp" “side” (as in "sidewall”), "higher”,
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plane. The term "processing" as used herein includes deposition of
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forming a described structure, Referring now to FIG, 1, therein is shown
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paddle 102 centrally located .in the leadframe 100. The die attach paddle
1
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molding compoundf)%]ot shown) to reduce the possibility of delamination
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paddle 102. Interleaved between the number of inner leads 104 is.a ,
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ips 108.is sized so the innermost edges of the numper of . extended lea
106, $B8 A0SO L LA P A T A BLC LIS SP R g hereto
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inner leadis10@6, and the die attach paddle 102. The number of corner tie bars
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the leitiemnieald®) 1 0thanthihiecnvihbaheaftauterdeblds chdbedibeheutanibadéfinger leads
104, tl]l'g' %d%ggrn Q 8;[1etgr ez;[Qse lrb%l:ng)ne t%fecﬁgnaﬁ‘[a% Bgéalelil'&. The number of corner tie
bars 110 is used to hold the leadframe in place during subsequent molding and singulation
operations. An outer leadframe 112 surrounds the number of inner leads 104 and the number
of outer leads 106. The outer leadframe 112 is connected to the number of corner tie bars
110.

Referring now to FIG. 2, therein is shown an enlarged view of a corner portion of the
structure of FIG. 1 after wire bonding an integrated circuit, or a die 200, to the leadframe 100.
The die 200 has a number of bonding pads 202 around the periphery of the die 200.

The number of bonding pads 202 is electrically connected to the number of inner
leads 104 and the number of extended lead tips 108 on the number of outer leads 106 by a
number of bonding wires 204. Each of the number of bonding wires 204 is a fine, conductive
wire, such as gold (Au), aluminum (Al), or other conductive wire. The number of bonding

wires 204 is attached between the number of bonding pads 202 on one hand, and the number

of inner leads 104 and the extended lead tips 108 on the number of outer leads 106 on the
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Referring now to FIG. 2, therein is shown an enlarged view of a corner
portion of the structure of FIG. 1 after wire bonding an integrated circuit,
or a die 200, to the leadframe 100. The die 200 has a number of bonding
pads 202 around the periphery of the die 200. The number of bonding

other H@QQZQ%li@geI@&ﬁ%ﬁle@na@&te%ﬁumg r}#@&@ie@f ignel lRadsi4r@@dbonding,

the number of extended lead tips 108 on t umber of outer leads 106 by
compresHAmPRAIRHRHRE WiRsL D154 StpbicdrtBiAtFRber of bonding wires 204
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conductive wire. The number of bonding wires 204 is attached between
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106 on the 5 other hand usi ?gaéconventlonal wire bonding %{ cesses, such
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. substantjally equal. Thus, each of the number of honding wires 204 has a
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pacalg o B R RS e b ke 2B e mpound
(not slesaigdoordhec|eadpesiBiBR0of Hhaﬂmaatbapbfpa@ldielaﬂg Rampound from the die
hhalfcﬁt058 portion 303 around the periphery of the die attach paddle 302.
attach-paddie {04ched portion 303 serves as a locking feature for a molding

cempaubet (Jfolhahﬁ\méramoa@ﬁms:q;@bﬁlomslmtmdftﬁel@mipamncﬁf the die attach

ing compound from the die ttach paddl 2. A number |nn
paddl g B e B PP RIS dF e e S SR e i eads
306. Wﬁeﬂi&ﬁﬂﬁd aeibwveemsﬂde mﬁnberaqfuﬁmer @dﬁe&ﬁéd%amumm}m&mmﬂ thereto.
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extendal thadntipsrd 08t @dgadwitbiel Juimbaiecofvith the innermost edge of the number of

inner leads 304.

Each of the number of tie bars 301 is located intermediate the corners of the die attach
paddle 302. The number of tie bars 301 connects the number of inner leads 304 and the
number of outer leads 306 to the die attach paddle 302. Each of the number of tie bars 301 is
connected between the die attach paddle 302 and one of the number of inner leads 304.

The elimination of the number of corner tie bars 110 shown in FIG. 1 provides
additional space that can be used to add more leads to the leadframe 300. Additionally, the
leadframe 300 has a number of corner bars 312 located at each corner of the leadframe 300.
Each of the number of corner bars 312 has an anchor hole 314. The anchor hole 314 is used
to provide a locking mechanism to hold the leadframe 300 in place during subsequent
molding and singulation operations. It has been discovered that the leadframe 300 using the

number of corner bars 312 having the anchor hole 314 reduces the chances of delamination of
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extended lead tips 308 are substantially in line with the innermost edge of
the number of inner leads 304. Each of the number of tie bars 301 is
located intermediate the corners of the die attach paddle 302. The
number of tie bars 301 connects the number of inner leads 304 and the

an erltdpRBemef feiRr iBads3dbdadhedie atiach Rasdg30R. EaEmef Rl singulation
number of tie bars 301 is connected between the die attach paddle 302
operatidfone of the number of inner leads 304. The elimination of the number

ofigernadfiaharsd Hsshawndnofiée 1daprRvides @dgiHanAlisp ke S0AIADT inner
be used to add more |eads to the leadframe 300. Additionaléy the

I
leads (dipnghfhospanphet Stemisdratscaffer bifouiEs Igrdffamacdach eornestsd to the

cornetbadeagirame 300. Each of the number of corner bars 312 has an anchor
hole 314. The anchor hole 314 is used to provide a locking mechanism to

h&iefeHde AiatRd ¥60tn BRIEE dbiihgvstisalygeht inbiatng cprger portion of the

structSI0@IdIoN Dper@tions Hohampbeenidiscoveras thatitheleasiame Q& 400 has a
usin:% the.  number of corner bars 312 having the anchor hole 314 reduces

numbey, B8 pAetdminatishBe 8 ididierd% the leadframe 300

dumgtharhre pEeps g pgRNIDSIng Wriaic0getatintaed he @aditamer of inner
300 also has an outef leadframe 316 surrounding the number of in

leads piyansothe, AHmbsT-Rinstsndrd dear 1BRs S Sognthe re%%w&ﬁﬁep%%é 06 by a

numb&OBREILEHQ WaeSOrOLr batis lhbRetarogdiaw $arkiGLod, iherginislity of fine,

shown enlarged view of a comer portion of the structure of FIG. 3 afte
condughive B¥efind Shds %g %*ée THRS &S0 eaﬁeoagbcﬂag %(lrﬁ&m%[@? number

of wiref oneivkepadsver arobnaibediepaely pidhecdiedtofe haainamdaee afimber of

. onding pads 402 is electrically cannected to the number of inner. leads

e B 0 T B LR L 1S B B CHSBAPGE liup the other

hand, legidg 36aveMtibnaumhersydnding svies, 40éh BReuntiydigs GbhomdinGompression
.wires 404 is aIp jne, conductive wires, such as gold (An),

lyrality of fine
bonding, salisHPEalt SPSHHLHRRINdEIVE Sies. The number of wires is

aﬁaehedghgtvﬂeaahthe thgmberbef bDBdﬂa@n@adﬁrékoﬂ)_Qﬁsmdﬁaﬂﬂal@néhth&. Thus,
s QRS B3 04300 11 0 ol 208 RIS U
therebgrasdasemgsuicd akdtlikasopefbondiog, compressiintbesndioghdalderipgkage as
comp:g)rregtpoeréﬁgggggern%e%ggi%%g'not have the number of extended lead tips 308 on the
number of outer leads 306. Additionally, flexibility in assigning locations of critical signals
on the die 400 to specific ones of the number of bonding pads 402 is increased due to the
substantially equal length of the number of bonding wires 404, because there is less need to
be concerned with the varying parasitic capacitance associated with bonding wires of
different lengths.

Referring now to FIG. 5, therein is shown a cross sectional view of a semiconductor
package 500 at an intermediate stage of manufacture in accordance with an embodiment of
the present invention. The semiconductor package 500 includes a leadframe 502
representative of the leadframe 100 shown in FIG. 1, or the leadframe 300 shown in FIG. 3.
The leadframe 502 includes a die attach paddle 504, a number of inner leads 506, and a
number of outer leads 508. The number of outer leads has a number of extended lead tips
510. An adhesive layer 512 has been applied to the die attach paddle 504 in a conventional

manner such as by applying an adhesive tape or dispensing an adhesive liquid or paste that is
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The length of each of the number of bonding wires 404 is substantially

equal. Thus, each of the number of bonding wires 404 has a substantially
equal parasitic capacitance thereby enhancing the electrical performance
of the resultant semiconductor package as compared to a leadframe that

subse§lResIpQthayve the nidnkerofsxtenteddaash tingh081anAbRINUaRRICAle or non-

outer leads 306. Additionally, tlexibility in assigning locations of critical
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bonding wires 404, because there is less need to be concerned with the
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the leadframe 100 shown in FIG. 1, or the leadframe 300 shown in FIG. 3.,
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has a number of extended lead tips. 5 10. An adhesive layer 512 has
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that is 7 subsequently cured. The adhesive layer 512 can be either )
700, SR PO QUERVE BB 5 A SRS BEIFRR A R fafional molding
equip@pplieatio Ahdisehidoisdatiaehrdiasthsodie ahachmpadidie P atsingeteo can be
dhesive layer 512. Referring now tq FIG. 6, therein is sglown the :
used {GF, HBFEBFRI COBSREW IR DORHY &G 5199 HH’Qt ROQMAL AT ARV entional
mann&04 of the leadframe 502. The die 514 is wire bonded to the number of

extended lead tip 0 of the number of outer Jeads 508 using a number
B A R U B S S e e s R e K T
of inmek Ubsds®02 haddinguniberrooswnie addigg4 solteringnied cOnmbikatiads 802 is

thereof using wire Bond eqyipme évr dil ava#lg?le in th
represSBS L To RIS ! R A TR 0 181 6 g mumber of
inner StadtBe4ofidn GraffdGenGapsdldtiorsiofitheysamicondbetosHaakage &f3i0804 is

ThtetStrUC&:fif of FIG. 6 E ertlcafsalaﬁ)%i an enc?ﬁ%naﬂt 7(82 sucE as o er of
repreSS NS I BT BB 0h  BF ol SLARSIO WAl tisih g KbvahdBRdlvmber ©
outer leald®@ shown in FIGs. 3 and 4.

The number of outer leads 804 has a number of extended lead tips 806, which is
representative of the number of extended lead tips 108 shown in FIGs. 1 and 2, or the number
of extended lead tips 308 shown in FIGs. 3 and 4. The number of extended lead tips 806
extends inwardly from the number of outer leads 804 to the inner edge of the number of inner
leads 802. A number of bonding wires 810 is wire bonded between the number of inner leads
802 and a die (not shown), such as the die 200 shown in FIG.2, or the die 400 shown in FIG.
4.

Referring now to FIG. 9, therein is shown a flow chart of a method 900 for
manufacturing a semiconductor package comprising: providing a leadframe comprising: a die
attach paddle; a number of inner leads; a number of outer leads; a number of extended lead
tips on the number of outer leads to extend the inner edges of the number of outer leads in

substantial alignment with the inner edges of the number of inner leads, in a block 902;
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equipment to form the semiconductor package 500. The semiconductor
package 500 can be used for subsequent connection to a printed circuit
board (not shown) in a conventional manner. Referring now to FIG. 8,
therein is shown an enlarged perspective view of a number of inner leads

attachBfZa21€ @ mehehef puieadeads 88thckenUmReLehinne iHeAUSBARIBumber of

representative of the number of inner leads 104 Shown in FIGs. | and 2, or

inner {dhARdHBF B THhse leattierdoMis o AlTIEIES: andsacapsiiaiiarghergadirame and

the di@HRREHANULEH leBrzBOdgs representative of the number of outer leads
106 shown in FIGs, | and 2, or the number of outer leads 306 shown in_

FIEys giahes PepRelisarvsEdotal BF BSOS GH h 2ERATAA IR 1B dXFeRRfeltvention

furnisleachiffestR6, Mbichdretbepiesaniativendt the nuiker efpxiginded lead thsctional
108 shown in EIGs. | and 2, or the number of extended lead_tips 308 )
advanfges, {qp, BRELTAS UL ATIEHRORB O RIGKHERe dYEga% F i Extrifsresulting

procesf\Waddy iR ilie b e Qb pitenigadsBaddactheunaanse@eeal tghly versatile,
number of inner leads 802. A number of bonding wires 8 10 is wire

and cHgfiin BitwaBYHHE PRInTERNBIRITEr FdE e ard U dis it oty facturing

semicSHEHCAS {heltigeMRashailig EdaphtidldRadiedemhpamiadulfectdring processes
eferring now to FIG. 9, therein is shown a flow chart of a method 900 for
and te I[H

glﬁﬂring a semiconductor package comprising: providing a
lepdfirme covepfisiBitbdia @teabdqptldionpinttivheriaf ingriciBadsisamode, it is
number of ot[%taer leads; a number of ?%,end_ed lead, tips.on the number of
to be yndaralonss Yk many MlisTRHLSaes S RL B NaF gt IeYdshR apparent to

those SWhRantiahalighmenghyitt e nareaigdssefificonumbesefiiipngrlerdsitdnded to
a blgck 902: 8 attaching a die to the die attach. paddle, jn a block 904; wire

embrag Ay RGN UGG TR AL SR 1B ATHABRR QUfiEope of the

included@dsaimng. blagk BaGeaNdcaoapsulatnfaritheleadiramehand thethie atasipanying
.paddle, in a block 908. Thus, it has been discovered that the method and

dramg%sp%ﬁea’iﬁ OHSEPEriSSER AR VR YE ATS RORiSBHURE SFFFreretofore
unavailable solutions, capabilities, and functional advantages for
manufacturing a semiconductor package using a leadframe. The resulting
process and configurations are straightforward, economical,

uncomplicated, highly versatile, and effective, use conventional
technologies, and are thus readily suited for manufacturing



semiconductor packages that are fully compatible with conventional
manufacturing processes and technologies. While the invention has been
described in conjunction with a specific best mode, it is to be understood
that many alternatives, modifications, and variations will be apparent to

THE 1Regenskitted @ _thevarpndight of the foregoing description. Accordingly, it

is intended to embrace all such alternatives, modifications, and variations
thiat fall witiigtlibe stopadhinaiigcludadecolaimsoAthotagekhpitinigre set
forth herein or shown in the accompanying drawings are to be interpreted
inpﬁ%vﬁ?é%ﬁg% AA"RGAAENG sense. 9 THE INVENTION CLAIMED IS:
1. A methodiohmahyiatileing a semiconductor package comprising:
providing a lea frar?e comprising: a die attach paddle; a number of inner
leads; a AGMDBEF ot oU eeﬂgg S; a number of extended lead tips on the
number od autebdeatisueekteisd the inner edges of the number of outer

leads in substaptaL glignment yith (e Inner.cdaes of J1e AUMDEs O ANST.g the
leads; attaching a die to the die attach paddie wire bonding the die to the

number of inner ieaasdgd thietnunbéree xiended]tadd tipsitanatial alignment with
encapsulating th?l Ieadfrarge ang Bhe die, 2. The m th%d.of manufacturing

. the inner edges of.the number.o ner cads. . -
a semiconductor pa(I:]I?age caimedin'&aim T Wnérein: providing a
leattfcaimg pdividebadeadfsameaddprising a number of tie bars
connecting.the die, attach paddle to the humber of comers gf the .
o R PR Rl S R A SR R e P seaga e oo
claimed am¢laim 1, wherein: providing a leadframe provides a leadframe

com a”?ﬁﬁ‘%i%'g”%@%‘%ﬁ% ;[Illee ?g&sthg%gectlng the die attach paddle to at
least some ofthe number of inner leads.
2. The method of manufacturing a semiconductor package as claimed in claim 1,

wherein:

providing a leadframe provides a leadframe comprising a number of tie bars

connecting the die attach paddle to the number of corners of the leadframe.

3. The method of manufacturing a semiconductor package as claimed in claim 1,

wherein:

providing a leadframe provides a leadframe comprising a number of tie bars

connecting the die attach paddle to at least some of the number of inner leads.

4. The method of manufacturing a semiconductor package as claimed in claim 1,

wherein:

providing a leadframe provides a leadframe comprising an anchor hole for locking the

leadframe in position while encapsulating the leadframe and the die.

5. The method of manufacturing a semiconductor package as claimed in claim 1,

wherein:

providing a leadframe provides:
a number of inner leads; and
a number of outer leads having a number of extended lead tips, wherein:
the number of inner leads and the number of extended lead tips are
substantially the same distance from the die attach paddle.
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4. The method of manufacturing a semiconductor package as claimed in
claim 1, wherein: providing a leadframe provides a leadframe comprising
an anchor hole for locking the leadframe in position while encapsulating
the leadframe and the die. 5. The method of manufacturing a

sgmicongugtarfackagpas Glaimed isheldimeleoWpaLaig: providing a
leadframe provides: a number of inner leads; and a number of outer leads
haUE B arriser Bl edied lead tips, wherein: the number of inner leads

apgbtheiny hanséextentdeddaachiinmhai@e pebpiarialbitoq zamecdistuace

from the die attach paddle. 10 6. A method of manufacturing a leadframe
coRmibing? BHOVER0 Wik st Pudies BroviiRg o MBS BeinRaidle;
legds idiap achtherpesphatn dhedigpattachernmie e @ ONiiRgrA nUMber

of outer leads around the periphery of the die attach paddle; providing a
number ofExierRRe 18 tisadederdutios et duiterasdlnie WerhpBr dfie attach

extended lead tipgdaxéend inwardly toward the die attach paddle; whereby
the inner edges of the number of inner leads and the inner edges of the

nuitiBeFBY dRfetitist f9gasRS BreuimRea MaPe: LfgisrABhe #ngr edges of the

method ohmeuracttivigélrRadipherasutiaimes i ielalmpmddrther

comprising: providing a number of tie bars connecting the die attach

paddle tTleenuiethed affcarnargcoiring |eddhidiamed ad taimedihdd elaim 6, further

manufacturing a leadframe as claimed in claim 6, further comprising:
cOMPHBAding a number of tie bars connecting the die attach paddle to at least

spmeiditfea munbbeo Ofitines eadscind e dietirediopaddrufaatutimya of corners

leadfram ﬁls %Iai ed in claim 6, further
(0] € Icadirame.

8. The method of manufacturing a leadframe as claimed in claim 6, further
comprising:
providing a number of tie bars connecting the die attach paddle to at least some of the

number of inner leads.

0. The method of manufacturing a leadframe as claimed in claim 6, further
comprising:

providing an anchor hole for locking the leadframe in a mold.

10. The method of manufacturing a leadframe as claimed in claim 6, wherein:
providing the number of outer leads interleaves the number of outer leads with the

number of inner leads.

11. A semiconductor package comprising:
a leadframe comprising:

a die attach paddle;

a number of inner leads;

a number of outer leads;

a number of extended lead tips on the number of outer leads to extend the
inner edges of the number of outer leads in substantial alignment with
the inner edges of the number of inner leads;

a die attached to the die attach paddle
11



comprising: providing an anchor hole for locking the leadframe in a mold.
10. The method of manufacturing a leadframe as claimed in claim 6,
wherein: providing the number of outer leads interleaves the number of
outer leads with the number of inner leads. 11. A semiconductor package

CAMRHHBY o fbBRAFAWMA GOPoRMSHg ga keI AltRC hPaRdie A JTUMREe4ds and the
inner leads; a number of outer leads; a number of extended lead tips on

the numBBREFbAtaMEalaYs @Rtbnd the inner edges of the number of
oytesdeasivimsubstandialAlfgRemawih dthe inner edges of the number of

inner leads; a die attached to the die attach paddle 11 a number of

bopding MHeas easvirkidng theidiectostbRimsmbeclafinnerigrdsand the

number of outer leads; and an encapsulant over the leadframe and the

e 15 e B HEURAGH 4€ G SR 1o HorLHh- de o a
leadframaispisisesmRWwhbeRr Ieddigabars connecting the die attach

paddle to a number of corners of the leadframe. 13. The semiconductor
padkageTas stainceddncobaipackhgwheckinhtdarneddiramewbengrises a

ngdlerr tie bars cannecting the dife attgch addle to a,gil Ie(?st e of
e lea ram? .COl’IlP]ilSGS a 11 T Of tie.bars o nectm&( e die a%ac élddle to at
the number of inner leads. . e semiconductor package as Claim n

claim 11llcatiareir: dhéhteadfraen e faanyprisets.an anchor hole for locking the
leadframe in position in a mold. 15. The semiconductor package as
clédmed rhelsdmiddndubemgiackige kadfiameé iprofided 1 awhardoer of inner

leﬁgsfeg{i‘lqame comprises an anchor hole for locking the leadframe in position in a

mold.

15. The semiconductor package as claimed in claim 11, wherein:
the leadframe provides:
a number of inner leads; and
a number of outer leads having a number of extended lead tips, wherein:
the number of inner leads and the number of extended lead tips are

substantially the same distance from the die attach paddle.

16. A leadframe comprising:
a die attach paddle;
a number of inner leads around the periphery of the die attach paddle;
a number of outer leads around the die attach paddle;
a number of extended lead tips to the outer leads, wherein:
the extended lead tips extend inwardly toward the die attach paddle;
whereby the inner edges of the number of inner leads and the inner edges of the

number of extended lead tips are substantially in alignment.

17. The leadframe as claimed in claim 16, further comprising:
a number of tie bars connecting the die attach paddle to a number of corners of the

leadframe.
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a number of outer leads having a number of extended lead tips, wherein:
the number of inner leads and the number of extended lead tips are
substantially the same distance from the die attach paddle. 16. A
leadframe comprising: a die attach paddle; a number of inner leads

anaund therHRene ok theidiedatiashnadigirtRenusRgi houter leads
around the die attach paddle; a number of extended lead tips to the outer

e BEMRFPE i IRESEREEEIhE 5L EIBAIIALT AR KOWaIMA & ke number of
attach pagdieisadpereby the inner edges of the number of inner leads and

the inner edges of the number of extended lead tips are substantially in

alignmenthd leadherdradfamadsiclainad 6) Chaler Lonfprisiag.comprising: a
number of tie bars connecting the_ die attach paddle to a number of
COBICEF BRI TSR REHE 05 R THEIABAPARIE as claimed in claim 16,

fusther c ising: a number of tie bars connecting the die attach paddle
D e R e P R R AR 6 e crme o
Cléienadvbeclafrould;, llacdb & iecsripaisid gvitarttanaiab&rodé fiardokkidy the
leadframe in a mold. 20. The leadframe as claimed in claim 16, wherein:
the number of outer leads is interleaved with the number of inner leads. 13
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