WO 03/ 077315 PCT/ US03/ 05220 MJLTI - ROW LEADFRAME BACKGROUND OF THE

| NVENTI ON [ 0001] The present invention relates to integrated circuits and
packaged wotegrated circuits and, nore particularly, to a&chramdsoaee for
packaged integrated circuits. [0002] An integrated circuit (1C) dieis a
smal | device forned on a sem IR 1 ch as a silicon wafer.
Such a die is typically cut fromthe wafer and attached to a substrate or
base carrier for interconnect redistribution. Bond pads on the die are

then electrically connectgatRERGUND |GRAGHBMINVENTIONT Via W re bonding.
The die and wire bonds are encapsul ate i rotective terial such

d wth a
that a pacl48§81ls fhendFestre lpé&%l@%&ﬁgﬁlt&tc‘eg‘oi AERETFLERage are

redistributed i Dot g%&a%_fe QRAUGLARS Wk Bich itche s6@r T k@reand end in an
array of termnal points outsSide the package. Depending on the package

type, theseatrerirudalrIyoi itios andyealdd raged foas paskagech ias sigragethi n Snal |
Qutline Package (TSOP), or further processed, such as by attaching
spherical $§oF&&Et“Spalls for a Ball Gid Array (BGA). The terminal points

al l ow the ¢iggokq barclieglddrealddy cierneet gdcw dhieotiken smianduidesiceuch as on
a printed circuit board. [0003] A leadframe is a netal franme, usually
copper or Ipirgieg ozl IaoyS,eﬂtllﬁ!@P%%ﬁé‘r wafere BECEN@SpPoFildéS OBX eI

o ot oo S S IS geT el Behheadliars Ay | uocs

perspecti veo W ewbeftrateonteitisenakrpackaded devieceop@ecs shown. The

device 10 EQ%E%%%%b%QjLQLegE%&%Pp%%gcggtt%% %h% %%e then
electrically connected to the leads on a carrier via wire
bonding. The die and wire bonds are encapsulated with a
protective material such that a package is formed. The
leads encapsulated in the package are redistributed in a
network of conductors within the carrier and end in an
array of terminal points outside the package. Depending
on the package type, these terminal points may be used
as-is, such as in a Thin Small Outline Package (TSOP), or
further processed, such as by attaching spherical solder
balls for a Ball Grid Array (BGA). The terminal points
allow the die to be electrically connected with other
circuits, such as on a printed circuit board. |
[0003] A leadframe is a metal frame, usually copper or
nickel alloy, that supports the IC and provides external
electrical connections for the packaged chip. A
leadframe usually includes a die paddle and lead fingers.
[0004] Referring now to FIG. 1, an enlarged perspective
view of a conventional packaged device 10 is shown. The
device 10 includes an integrated circuit or die 12
attached to a die paddle 14 with an adhesive material

(not shown). The die 12 is electrically connected to a

plurality of lead fingers 16. More particularly, one end



attached to a die paddle 14 with an adhesive material (not shown). The die
12 is electrically connected to a plurality of lead fingers 16. Mre

parti cul awby3oones end WO 03/ 077315 PCT/ US03/ 05220 of eaclkrcCramsds/bizeger 16
is connected to a bond pad on the die 12 by wire bonds. The other end of

each | ead finger IS A |.ead, .whi h I 0

connect ed tog %aé:ll}bjslt%?a éflo%egi ?%uil}tg]g%gpgl.clt%ﬁzt%i %cgﬁﬁdc%i%oggdgpg 14, and
part of thailead biyngere Hondlse dheapsheat edd sdckaah Viepld £imgleded

pl astic 18. [QOO%31 The nunber, of input agld %taput f}”? ins of the
packaged défi d& T 4 wéd by allevsi Cof 155cR8g&° E’@dy si ze. However,
as circuit densikvd Y @28@Ssttdté Sor desStddit odLrd! OVIKE eDF&uid O pins,
but in the same or snuller size package. BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0006] The l2or pgdidig sdmmanyg pastwelfl the fkedf FLNERInFy 16dETS | ed
description _of preferred enbodi nment f t i on, W |1 be better
under st ood e\mgg)%glgg & S8 ﬁr?cﬁl(g‘r%]l \%1 fnﬁlit gs ?&%%tr‘{'&g:dl rawi ngs. For the
pur pose offodolsyst mald Rgnddes iofvdmipuen anthenepus ST pinshef dhaw ngs

enbodi nents that are presently preferred, It shoulcgT be under st ood,
however, tREckaged f\pvAceon G dsndimitied ¥ Vo PRé é’ﬁdsé’aéﬁﬁa&r‘?gerrents and

i NSt ument i i &3 , SOy kit Ne Lrawicigs: dkAe9e), kGrehdes an renlsar ged

perspective view of a conventional packaged seniconductor device; [0008]
FIG 2 is @esdnalgedoperspacts vend dwWlobias,| dadf ramdhen séd€odance with a

first enbodi t of .;the present invention; [0009] FIG 3 is an enlarged
top plan viSBR-oftt Ifd2€ pacrage.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] The foregoing summary, as well as the following
detailed description of preferred embodiments of the
invention, will be better understood when read in
conjunction with the appended drawings. For the purpose
of illustrating the invention, there is shown in the
drawings embodiments that are presently preferred. It
should be understood, however, that the invention is not
limited to the precise arrangements and instrumentalities
shown. In the drawings:
[0007] FIG. 1 is an enlarged perspective view of a
conventional packaged semiconductor device;
[0008] FIG. 2 is an enlarged perspective view of a
leadframe in accordance with a first embodiment of the
present invention;
[0009] FIG. 3 is an enlarged top plan view of the
leadframe of FIG. 2;
[0010] FIG. 4 is an enlarged perspective view of a
packaged semiconductor device including the leadframe of

FIG. 2;



| eadf rame of FIG 2; [0010] FIG 4 is an enl arged perspective view of a
packaged sem conductor device including the leadframe of FIG 2; 2 WD
03/ 077315wB@3hUSD8/ 05220 [0011] FIG 5 is an enl arged perspassor2wri ew of
a bottom side of a packaged sem conductor device in accordance with an

enbodi ment (glosihe BLBSCRL iLINENOR1gch0BL2LOELG:v8 S cAnognbar god.

i sonmetric éross secfional = view taken al on i ne 6 of the packaged
sem conduchert toteice of Elﬁackagb60$ah15bﬁdu¢tps devepkarged, isonetric

cross-sectional _ view of . a ck d sem c ctor _device in_accordance
with a secéﬁ&oéﬁBBGanﬁFhoP ﬁ@gg§é§§ﬁF P%vgﬁF'8ﬁesefboiﬂfeﬁgéfné is an

enl ar ged pgb@ﬁthlﬁgGV'%Whgfaﬁ chokt-geusi deopbtrihe packagedcseshaanduct or
devi ce of 7; [0015] FIG 9 is an enlarged top plan view of parts of
four seni conductekedewrilons donmebtédofothel pagkraRe PEMEFONGHRCERE present
invention prior _tao 5@&%“' tion; and [0016] FIG 10 is an enlarged
perspectiv Vitew oé éne of ’ the sem conduct or devices of FIG 9 connected
to a | eadfio@amsiof Fizlte eadf namrenpamgkdof iBbGet®icDETASEEBEPESCRERTI ON OF
PREFERRED ENMBODI MENTS g0017 The detail ed gescrlptlon set forth below in
connect i onVelh ofhé RAGEALEES GFEWCRBSUCEOFntENdEd 48 GCCRELEFCSti on of the

presently R&%%err%@c%gﬁoémggaaﬁegk blre thienpeakieal, iavenksonet i ntended to.
represent the only forms in which the present invention nay be practiced.

It is to bdo@dddr sFG6d Bhas Bheesdprded pguspaceave view of a

bottom side of the packaged semiconductor device of FIG.
7;

[0015] FIG. 9 is an enlarged top plan view of parts of
four semiconductor devices connected to a leadframe panel
of the present invention prior to singulation; and

[0016] FIG. 10 is an enlarged perspective view of one of
the semiconductor devices of FIG. 9 connected to a

leadframe of the leadframe panel of FIG. 9.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0017] The detailed description set forth below in
connection with the appended drawings is intended as a
description of the presently preferred embodiments of the
invention, and is not intended to represent the only
forms in which the present invention may be practiced.

It is to be understood that the same or equivalent
functions may be accomplished by different embodiments
that are intended to be encompassed within the spirit and
scope of the invention. As will be understood by those
of skill in the art, the present invention can be applied
to various packages and package types.

[0018] Certain features in the drawings have been
enlarged for ease of illustration and the drawings and

the elements thereof are not necessarily in proper



functions may be acconplished by different enbodi nents that are intended

to be enconpassed within the spirit and scope of the invention. As wll be
under st oosioby/otBBose of skill in the art, the present inveariusny/eam be

applied to various packages and package types [0018] Certain features in

t he dramﬁnggﬁgﬁv %ﬁgpegenl gedt%%rlg%%gtg% ngéhg%k'%§*§@§8§y dr awi ngs

and the e are not necessari roper 7315

PCT/USO3/052%QadpEQaQrhboneaEuerﬂm tiybe pawkageon steh@wn ehibbsei ed in a
gquad flat no-Iead ﬁpe .package. However, _ of ordinary skill in
the art w lif péé?amﬁwuﬁ&é 4t &Rd tﬁflﬁear&eWénlllerP é( Hx‘?‘&ﬁﬁtéﬁga%‘et hat the

| nvent i on s .30 LGaRkE 0,8LRSLPARKAERALYRAS. ihbekbcdr AW nos, | ke

nunerals are used to indicate |ike elenents throughout. [0019] In order to
provi de an aippilégaaiied toi othietr @ewk@ge wypksi. ncLeasbe ﬂ#@mpm@§ tlh&epr esent
invention is a |eadfrane for a.s

i ncl udes a PHRIPS Sy PRE HEFnGCan™ ﬁg pgﬁ%ﬁefe%%ég%s I@? %%%rrﬁgfer and

a cavity | qoaued Wﬂhhb&db&etbn©66v1ﬂ%rBﬁEhﬁtebﬁétééCQHVbngtadewﬂtegrated
circuit die. A first rowof term nals generally surrounds the paddle ring
outer perimigh ingrgasedoddOr a6 tBENPRESSNtsHAVERNdS™ A€ B rst row of

termnals. M ahfle £l Ca0iLAE AR AL bRle koS a8 hebRifake. [0020] The

pr esent |nvent|on al so prOV| nove sem conductor device including a

paddl e ringnkdvideg anpaddier rpegi ieteng an coher periimeter, and a cavity

| ocated within the inner perineter. A first § of tern&pals generally
t

surrounds CHESFaBETEMERG 0GRS Sp&AVIEYerO5AGeS within

perimeter for receiving an integrated circuit die. A
first row of terminals generally surrounds the paddle
ring outer perimter and a second row of terminals
surrounds the first row of terminals. Thus, the
leadframe has multiple rows of terminals.

[0020] The present invention also provides a novel
semiconductor device including a paddle ring having an
inner perimeter, an outer perimeter, and a cavity located
within the inner perimeter. A first row of terminals
generally surrounds the paddle ring outer perimeter and a
second row of terminals surrounds the first row of
terminals. An integrated circuit die is located within
the cavity and surrounded by the paddle ring. The die
includes a plurality of die pads that are electrically
connected to respective ones of the terminals of the
first and second rows of terminals.

[0021] The present invention further comprises a method
of packaging a semiconductor device comprising the steps
of:

[0022] forming a leadframe having a paddle ring
including an inner perimeter, an outer perimeter and a
cavity located within the inner perimeter, a first row of

terminals surrounding the paddle ring and individually



second row of termnals surrounds the first row of termnals. An
integrated circuit die is located within the cavity and surrounded by the
paddl e riwg.030s1%8li e includes a plurality of die pads tha&CTarse3/05220
electrically connected to respective ones of the termnals of the first

and second rows c(%% g %?lréirr&los. akﬁo%l]se-&'%‘ﬁdpg%%%tf iLRYEALILAR further

conpri ses & metho packagi ng a sem conductor device conprising the
steps of . sh@@d2hdiegrithe &ikreadiroame thaerngnalpadéhereing thencl udi ng an
i nner perinmeter, an outer perineter and_a_ cavit ocated w t hi n ttrg)e i nner

|
peri net er, TEIFHISLS G &€ FECAPHAFSYs G &S%H‘ilﬁﬁ h&8FafGraeFitRg &d

I ndi vi dual Ly 4 WR-23/:97 %315 2RETLHI0260522Q i ceomaected cohelerited ard a second
row of termnals surrounding the first row of termnals, wherein the

ternminals eft flieassecmed ofowhef teariAdiSs odr gheoki&sted oo ©fa connecti on bar
and t he connect.i o] bar_ i ec%'%ﬁ‘?atﬁteeq:ih . at least one of the term nals of

the first row8rafeH rtfa s¥or the paddle ring; [0023] placing an

i nt egr at ed [0i02@di t pdiaeing linn integraaeid yirfcdG24Hiel edtthiigalthg connecting
die pads of the integrated circuit die to the termnals of the first and
second rowS3¥RYWerminals; [0025] performing a first singulation operation

that separaioes it hetdirinahs yokdnhediinst aiewphiaanditheneaddl e ring; and
[ 0026] perform ng a second singul ation operation that separates the
term nal s dhtegrasedond ncowtf dom ttige the terminals of the first and

second rows of terminals;

[0025] performing a first singulation operation that
separates the terminals of the first row from the paddle
ring; and

[0026] performing a second singulation operation that
separates the terminals of the second row from the
connection bar and separates the connection bar from the
connected one of the at least one of the terminals of the
first row of terminals and the paddle ring.

[0027] Referring now to FIGS. 2 and 3, a leadframe 20 in
accordance with the present invention is shown. The
leadframe 20 includes a paddle ring 22 having an inner
perimeter 24, an outer perimeter 26, and a cavity 28
located within the inner perimeter 24. The cavity 28 is
sized and shaped for receiving an integrated circuit die
30 (FIG. 4). The paddle ring 22 is generally square
shaped, although it could have other shapes depending on
the shape of the integrated circuit die 30.

The integrated circuit die 30 may be of a type known to
those of skill in the art, such as a circuit formed on
and cut from a silicon wafer. The cavity 28 of the
paddle ring 22 is sized and shaped to receive the die 30.

Typical die sizes may range from 4mm x 4mm to 12mm x



connection bar and separates the connection bar fromthe connected one of
the at | east one of the termnals of the first row of termnals and the
paddl e riwQ.03p0027] Referring nowto FIGS. 2 and 3, a | ea#Crases/@Q2i n
accor dance mﬁth the present invention is shown. The |eadframe 20 includes

a paddle 1 1ng. 22 BRI 09 3R ol HAST naRer LTEHECKAssARatllicly RElMTEER 26, and

a cavity 2 ocate wthin I nner perineter he caV|ty 28 is sized
and shapedsfﬁﬁ1@e¢©langtaallmﬁégrated circuit die 30 (FIG 4). The paddle

ring 22 is enerall u shaped, althou coul.d have ot her shapes
dependi ng dR%%8de g%ﬁpge %Fﬁ 2@e6#§9e&n€|Pgﬁlt d% 50, Thie Fﬁtegrated
circuit di @300y <08 20tge§1etr)ér1@.yk RAWA oLBdihBOEBeObutkid lpdrindterant, such
as a circuit formed on cut froma silicon wafer. The caV|ty 28 of the

paddl e ri ng£22hies peiddde an@gsﬁap@@dt 6 pecende rote odi &egminatgpiddal di e
sizes may ran e f rom 4mm x 4mm, t %0%2%¥'%e§mwg $§IQ§731§ ngkpS@S/OSZZO
nﬁﬁyghave a‘thic

12nm The &% ness rangi hg from about I's to about
21 mls. [Qﬁﬁﬁhdﬁﬁeoke&%br&H&szoa@bB@dcb@bud@wsaoﬁlmawmmmmhﬂ=32teB#inaIs 32

general ly surroundlng t he outer _perineter of the .paddle r 2 and a
second rowSFClosed wate S@shedr ddddi-ng 4th l1""|‘:|“§ts‘ W& r#eﬁ% i I'n

FIG 3, pydiiQns r& st he Lifst aRdwSeHRNG 1HAWS a0l seidHndalrHwWa2 034
encl osed with dashed l'ines. As discussed in nore detail below, FIGS. 2 and

3 show t he Heinmsnadrsd 39ec 5éd aftws dhevt eviendlesn3 Bepes adfedert i ieave been
separ at ed fr t he , paggle ring 22. [0029] In the presently preferred
enbodi ment P 9 A&

[0029] 1In the presently preferred embodiment, the inner
perimeter 24 of the paddle ring 22 includes a plurality
of first spaced projections 36 that extend from the
paddle ring 22 inwardly. Similarly, the outer perimeter
26 of the paddle ring 22 includes a plurality of second
spaced projections 38 that extend outwardly or towards
the first and second rows of terminals 32, 34. The
spaced projections 36, 38 increase the mechanical locking
between the leadframe 20 and molding compound 40 (FIG.
4). However, it is not a requirement that the paddle
ring 22 have either or both of the spaced projections 36,
38, and in some designs, the paddle ring 22 may have only
one of the spaced projections 36, 38.

[0030] Referring now to FIG. 4, a chip scale package
(CsP) type plastic IC package 42 is shown. The package
42 includes the paddle ring 22, the IC die 30, the first
and second rows of terminals 32, 34, mold compound 40,
and bond wires 44. The paddle ring 22 includes the first
and second spaced projections to enhance securing the die
and leadframe to the mold compound 40. In this example,
the paddle ring 22 is used as a ground and the first and
second rows of terminals 32, 34 are used for power and

signal I/0. Thus, as shown in the drawings, some of the



perimeter 24 of the paddle ring 22 includes a plurality of first spaced
projections 36 that extend fromthe paddle ring 22 inwardly. Simlarly, the
out er perwowBer73126 of the paddle ring 22 includes a pl ur&cirtusomés2zecond
spaced projections 38 that extend outwardly or towards the first and

second rowg;of fefm nal §:32503%ed 18 tHRAGAHALOIRGHNS 236 andB tHacr ease
t he nmechani¢al “I'ocking between the |eadfranme 20 and nol ding conpound 40
(FIG 4). réowdvedng idid padst axer eguiebomsied ttoathehd ipsddlead siaepnz? have

either or both of the spaced_proj.ectigns 36, . .38, and in_so desi gns, the
paddl e ring®¥s Ry HeRTE Isy380n§’%‘0f e%ﬁé(&éidnﬁr%j“’é’ctri"évnsso6, 38. [0030]

Referring pewnti@ailsG the pathapesaal acpackagea hCGHert Mp® [eastiity | C
package 42 is shown. The package 42 includes the paddle ring 22, the IC
di e 30, thé&hinr simided Pederd ardw®askagésn nal s 32, 34, nol d conmpound 40,

and bond “j5?§1 4.Rg@%rgqg%iﬁﬁé}?%%%gﬁgnghu§e%okQ%njb@&%pé@yqv§econd spaced

projectiopé nhance sec and [eadfrane to the nold conpound
40. In thi viewamt en arbediaddite ofi g OFX ipsicksee d$ asgrstynah.andhehe first

and second rows of termnals 32, 34 are used faqr, p r .and ignal 1/0O
Thus, as sR@ﬁ%ﬁgﬁ e P@SalRg € C¥so 5@IFH8agSW%203%g$7§%§ B 3/ 05220
di e pads apRmidrebonded tad he1rrddhp omrban .22 ikt ithemyodiwictit)g di e
pads are wrebonded to the first and second rows of term nals 32, 34. By

provi di ng tolve pevisilef mestiemals incladesc Raded a2 meeRiesv S daFRgIset 1/ 0

O ey TGS BB 5 PSS 0O Tt ena e ML o, o
flag member 46 in a known manner, such as with an
adhesive material layer or an adhesive tape. The flag
member 46 may be at the same height or planar with the
paddle ring 22 or, as shown in the drawing, the flag
member may be stepped down or recessed. It is noted that
in this embodiment, the paddle ring 22 of the package 45
only has spaced projections that project inwardly, and
does not include outward spaced projections. However, as
discussed above, the package 45 could be designed to have
just outward spaced projections, both outward and inward
spaced projections, or no projections at all.
[0032] Referring now to FIG. 6, which is side cross-
sectional view of the package 42 of FIG. 4, the flag
member 46 is more readily visible. As can be seen, the
flag member 46 is integral with the paddle ring 22. It
is also preferred that all of the terminals in the first
and second rows of terminals 32, 34 are exposed on at
least one side, for example, for solder fillet forming.
The terminals in the second row of terminals 34 are
exposed at the outer edge of the package 42. 1In order to
expose the terminals of the first row of terminals 32, a
groove or channel 48 is formed in the package 42 between

the paddle member 22 and the first row of terminals 32.



package 45 has two rows of termnals 32, 34, the paddle nenber 22 and the
nol d conpound 40. In this enbodi nent, the paddle nenber 22 includes a flag
menber 46wbasatrsds within the cavity 28. The |1 C die 30 i spratriumsodiest2d o t he
flag menber 46 in a known manner, such as with an adhesive material |ayer

dh I ; i
or _an adneshe JiaRG. Hae llaq, sa00er 469 be 8t Sheuaaumdael oht or

pl anar with as shown 1n the drawing, the flag
nmenmber may preceiseppedhaawi sor thecessede KB is foreed: bat a idepthi s
enbodi nent, the padd| e ri 9,8[ 2 of the %%glka e 45 onl

|

h d
proj ect i on§PHEC LG G & $AYanFU<Ho& ﬁ'otsalx”néllsé e%%ﬁf\%glr%glgﬁaced

proj ecti ong; JOWEVES o dafedi SCusged iabovatibhe sepakagestsheodlidske designed
to have just outward spaced projections, both outward and i nward spaced

proj ect i ongovwooindepmijnedssi 8as faomalthe peddie RANEr L2ng R0 PESEEG 6,

whi ch is side cross-, sectiqnal: viewQf th a f <Fl the flag
member 46 !Ogenﬁfreé: rlé:é%i %ﬁd\% g)ifb?%g grggn?ggﬁgge%,%rﬁg%lﬁ 5’3 r%]jﬁber 46 1S
i ntegral wistdh ddie paddte formgta2n.lt is also preferred that all of the

termnals in the first and second r of termnals 32, 34 .are_exposed on
at | oast dROdeAS SRTeREERER 18 Tali-aér FIF BEFGER AG. 1STRE tor i nal s

in the sec%or&\g HadBIMERReS p3t kAR . eXRosedodled RRdauler Epjgeyel the

package 42 n order to expose the termnals of the first row of termnals
32, a gropackageshamtelles§ti onfeosisie of ehagsadkdde P2dhdiimsen e paddl e
row of termmnals 32. 7 WD 03/077315 PCT/ US03/ 05220

menber 22 d trlrlr%né)irst ( _ _

The grooveafg‘@gp regblllf)l 5 8?3?6’5‘5813/ a singulation process. That is, the

groove 48 ioarekdperaideptlow to FIGS. 7 and 8, a chip scale
package (CSP) type IC package 50 in accordance with a
second embodiment of the present invention is shown. The
package 50 includes the paddle member 22, the IC die 30,
the first and second rows of terminals 32, 34, mold
compound 40, and bond wires 44. The paddle member 22
includes the first and second spaced projections to
enhance securing the die and leadframe to the mold
compound 40. However, as can be seen in FIG. 7, the
package 50 does not include a flag member, but only the
paddle ring 22.
[0035] Referring now toFIG. 9, a top plan view of a
portion of a leadframe panel 60 in accordance with the
present invention is shown. More particularly, FIG. 9
shows the intersection of four separate leadframes 62-68
electrically connected to respective die 70-76 with
wirebonds, prior to the leadframes and die being
separated and packaged. The leadframes 62-68 are
interconnected with unit-to-unit connection bars 78 and
79, and the individual terminals of the second row of
terminals extend in opposite directions from the
connection bars 78 and 79. That is, each of the

terminals of the second row of terminals for one of the



controlled cut with a saw, such as a saw used for cutting dice froma

waf er. The singulation separates the first row of termnals 32 fromthe
paddl e riwQ 0327amkl exposes one vertical side of the firstcrawosds2eer m nal s
32 for solder fillet formation. [0033] As can be seen in FIG 6, the

package 42,1830 . XPqsed Raddlesl LBeRACkaEe: ofNacxpaned addba-(EP) type
packages, at casl" one Ssi'de of a metal die pad (i.e., the flag nenber 46)
i s exposed7g[,0034] Referrithg rnowntotEbBSbaZsafi@,87% acki posvelcéedpackage

(CSP) type I C package 50 i_n _accordance. wt second enbodi.nment of the
present | nF&nEGHRSEs OBk, ¢ ﬁetﬁéF%ESéSSBQiﬁéﬁugégsghgoﬁé &l e menber 22,

the I C die3Qminkhe b st capdesecend newsrebmeermnals 32, 34, nold
conmpound 40, and bond wi res 44. The paddl e nenber 22 _includes the first

and second [9836dd Frosj exereAs t §1GenRAndé 3BcERilAYILRe PEEEPERFVEadf rame to

the nmold conpound, 40. [ LR Fl 7; Kk 50
does not iH&Fudg%at ea&g%ggﬁgp? %étggﬁlgﬁfﬁgggngdle%PFn&e%g%rF8%§5?ge

Ref erri ng mowht@FLGfi%starbapoil aerviewlef 8@ apdr i secohdariowadfr ame pane

60 in accordance with the_ present _invention is show. re_particularl
FIG 9 sh&ﬁ§“ﬂﬁélﬁn@§rse@PF5n°5ftP@uF°¥§p82aF§rpéBg$Fa S §§-6§ d

el ectri cal Ly couanect ed tadsespechieveid 0070478 Witbs warebamds, prior to
the | eadframes and die being separated and packaged. The |eadfranmes 62-68
are interdeaddrese W2t lalgni tncdudsist ac padddel sanPaBs -78 PXA@Y P, and the

79, 02 SRSt S ASRO EoY Ot SSTLIALS LU0 ggos €
80 are individually connected to the paddle ring 86. On
the other hand, each of the terminals of the second row
of terminals 82 is connected to one of the connection
bars. For instance, the terminals of the second row of
terminals on one side of the die 70 are connected to the
connection bar 78.

[0037] Referring again to FIG. 9, the connection bars 78
and 79 intersect at a point between the four die 70-76.
The first (inner) rows of terminals are attached to the
connection bars 78, 79 in a manner such as that shown in
the drawing. The leadframe panel 60 is preferably formed
from a sheet of conductive metal having a good thermal
conductivity, such as copper. The leadframe panel 60 may
be formed by a stamping method, however, for more complex
and higher density leadframes, a chemical etching method
is preferred. As is understood by those of skill in the
art, the etching method uses an artwork mask to define
the detailed pattern of the leadframe and then the
unmasked portion of the metal is etched away. A plating
mask is used to mask out no-plating zones, if any, and
then the unmasked portions are plated with metal layers
with a plating process. Rinsing and cleaning steps are

performed between processes. Such masking, etching,



termnals of the second row of termnals for one of the 8 WO 03/ 077315

PCT/ US03/ 05220 |eadframes is connected to one side of a connection bar
78, 79. TWem3/tihes connection bars 78, 79 are connected teceiushgos2one of
the termnals of the first rowof termnals or a corner of a leadfrane.

[0036] For é’?%%lgte’h er]i'gﬁ%n%;g 'ain% 4 Bl A9 %@o%%%%%%c b€ weV e Wnhm! e

| eadf r ane The leadframe 62 has a first row of term nals
_80 and a seaet@d rodwstfillt anmthel sx&2. _ Each_ of the rows of term nals 80, 82
is connected t(} pads on t he 70 with w res &%Ce'ls'heitl gadframe 62 al so

he di
i ncl udes a [98¢&le rfhg© él.erPFiolo%Olrg‘ SEPRGAITE P6N°FRe¢ t&rminal s of the

first row ofydmrPdals 18Q ¥R isadi Widkallky icanagetrat ibast, heupaddlse ring
86. On the other hand, each of the terminals of the second row of
term nal s 8xs siseohiecsepargtondise tthercanmédeiron PpbdigStor instance, the

e Hiridi3 A3 U bn 6L TS A GBBCR 42 Shd RACTuE 70 Are

connected to €~ connection bar eferring again to FIG 9, the
_(I:_(ﬁnnfe_cti on(daﬁhrt&o)l&ed’:lrid Perifetreiesietlo ateparpdienthieettwerer nelles fodurthdi e 70- 76.
e first (inner) rows of term nal.s are attached to the_ .connection bars
78, 79 in &ifEméC sdcRTas é)?%gljrﬁ/\ﬁlinﬁ' t HE<Gr afti F§CTfe | eadfranme panel
60 is pref ey SAEGpdria@icd SheelerFbraeaduet iseparatal dhaving a good
thermal conductivity, such as copper. The | eadframe panel 60 nmay be
formed by aestwmgilsg afetthed selsomsy aow ffaommshe compleskiomndaiSgher density

e e S = B IR, TR M B ot ebgperst o,

define other. The second singulation operation also separates
the connection bar from the terminals of the first row of
terminals near the intersection of the two connection
bars.
[0039] To briefly summarize one method of forming a
packaged device, a die 30 is placed in the cavity 28 and
on a flag member 46 if the leadframe includes a flag
member 46. Next, the die 30 is electrically connected to
the leadframe terminals 32, 34 using a wirebonding
process. Then, a mold compound 40 is formed over the die
30 and leadframe. Finally, singulation operations are
performed to separate and expose the leadframe terminals
32, 34.
[0040] The description of the preferred embodiments of
the present invention have been presented for purposes of
illustration and description, but are not intended to be
exhaustive or to limit the invention to the forms
disclosed. It will be appreciated by those skilled in
the art that changes could be made to the embodiments
described above without departing from the broad
inventive concept thereof. For example, a leadframe
having more than two rows of terminals could be formed.

In addition, the die and paddle sizes may vary to

10



the detailed pattern of the |eadfranme and then the unmasked portion of the
netal is etched away. A plating nask is used to mask out no-plating zones,
if any, awmoo3mtmms the unmasked portions are plated with mecalushagees wth
a plating process. Rinsing and cl eaning steps are perfornmed between
processes. h i.ng, .et.chij.t 9 0 PCTEYSRRL05220 pl ati ng,
rinsing an8§§§8%§?%§epg88eggggggfg agg?géﬁoééé%gn thgggggfggkill in the
art. [0038hlkhoaytierhkeoltadfirampapaneldeibwesini FIBs 9phekethed to use two
saw si ngul ati on operations, such as, aﬁe useg to seggraﬁﬁ dice froma
waf er. A fiEt&et JiRgGFat FOH BEeFﬁfpéﬁa'ﬁ FACCNLEHEVASBEATSE the cut is
control | ed psnRerkar wedihe papanat eihheahar kheakscohdt heutkirn strowow from
t he paddl e ring. Then, a second singulation operation is performed to
separate thé tesminadisscofnersedetond FORNEESAPRhEAEoNREEETONHEr 8  which
al so separates_t he nei_ghborin 1.C r : e T nd
singulatiowagﬁggaeigﬁageggmgeggggﬁgs%%wﬁegggﬁggg%Pgagbgﬁnf?%n??ﬁ%'terninals
of the firstchowsohavtiegnbpahs theafitbe antiesseondomowk blie two connection
bars. [0039] Tq briefly summarize one nethod of form.,ng.a ack%%ed devi ce,
a die 30 i $SpMaBed Si FOPRECESS £§ 28°FRHSCHHCR F‘égaﬁﬁln%&?%%% Fhe
| eadf ranme %Qﬁhﬂ@e§iﬁgfbﬁgy peRee 46rnbext oft heedpaddlel siglgect miccal |y
connected to the leadframe termnals 32, 34 using a w rebonding process.
Then, a noli¢ codessndod) itbefefrre. orbatt kBig anveptard REadPlane. Final ly,
f;[‘%”'ng} L 075 PREEY '+ 8arR8LloLTed 1341 FRALA! 81309 oF¥AOSGhe | eadirane
covers modifications within the spirit and scope of the

present invention as defined by the appended claims.
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32, 34. [0040] The description of the preferred enbodi nents of the present
i nventi on have been presented for purposes of illustration and

descri pt iwo,03butsi;mare not intended to be exhaustive or toPCirmsSv3eaen
invention to the forns disclosed. It will be appreciated by those skilled
in the art that changes could be made d;g e enmbodi ments described above
W t hout departing fromthe broad inventive concept thereof. For exanple, a
| eadf rane having nore than two rows of termnals could be forned. 1In
addition, the die and_paddl e sizes may vary to 10 03/077315

PCT/ US03/ 05220 1acc§nﬁﬁ&9?§apﬁe%P§QGiF@HlﬁgggﬁﬁéoﬁggkﬁﬁpeFu%%ﬁ%r, al t hough
the | eadfraggpangle sbawriisAnk:G 9 has the first (inner) row of termnals
each individually connected to the paddle ring and the second (outer) row
of termnals coaneeldddet iagcbavéc on BANSTOPRELMBAPY - oRT PHIESAY a

| eadf rane havi.ng,rows _of, term nals . SHeh; havi ng both the
first and SEESAY “Fous 3 atg§#%§&|&%?§ﬁﬁgcgggﬁ%g aH%bﬁg%%%ion bar and then
to the pagedhemecteg @oky ratetibéngorneriatebrbhedpaddicaiti kge:lt is
understood, therefore, that this invention is ﬁg&_ limte e

i

to
particul ar enbodi FeFES &P¥CPEsEGTTHRE L ScEFEFS 2 modi FUEEEO A Hih the

spirit and scope ofig h%ut%&e%%elinie&\é%m bo@ as defined by the appended
clainms. 11°WO 03/077315 PCT/ US03/ 05220 CLAIMS 1. A leadfrane for a
sem conduct or deviseepontheow eddteaménedspsiugirpgnding the first row

of terminals.

2. The leadframe of claim 1, wherein the outer
perimeter of the paddle ring includes a plurality of

spaced projections.

3. The leadframe of claim 2, wherein the inner
perimeter of the paddle ring also includes a plurality of

spaced projections.

4. The leadframe of claim 1, further comprising a
paddle flag member located within the cavity that

supports the integrated circuit die.

5. The leadframe of claim 4, wherein the flag

member is integral with the paddle ring.

6. The leadframe of claim 1, wherein each of the
terminals of the first row of terminals is individually

connected to the paddle ring.
7. The leadframe of claim 6, wherein each of the

terminals of the second row of terminals is connected to

one side of a connection bar.

12



a paddle ring having an inner perineter, an outer perineter, and a cavity
| ocated within the inner perineter for receiving an integrated circuit

die; a fiwetospnowdf term nals generally surrounding the paddise3eizag out er
perineter; and a second row of termnals surrounding the first row of
termnals. 2. The leadframe of claim 1, wherein the outer perineter of the
paddl e ring includes a plurality of spaced projections. 3. The | eadfrane
of claim 2, wheeeinThbe1baﬂetampebfneﬂaimoﬁ thhepaddIEheipgddﬂgo i ncl udes a
plurality of spaced pro ectlons 4. The le furt her

adfr
conpri si ng¥angpaddPENLrad e RAEATPoERPREWPALR] ﬁ?h8°88§|?§ophgﬁr $Gpport's

the integratedochbquich diei1eastThBel s2dthamecehishakmo4, thkereiratt he flag
menber is integral with the paddle rin 6. The | eadfrane of clalnll

wher ei n eachwobft hermisaisnaks tbe PRAMEr sEingodtop EEFRERalSereot -
individually connected to the paddle ring. 7. The |eadfrane of claim®6,
wherein each of the termnals of the second row of termnals is connected
to one side of 9a coneectkafiraae. of2cWﬁh&SBO7%Bé5eEﬁTbUS®BE®522@ o8. The

| eadf rane of claim 7, wherein the paddle ring is | y square shaped
and the coRREREN3ASHAS F§nn€6ﬁﬁQcF€dtP8 gthptastd n8 oF he term nal s of

the first ?Bﬂkgklbgf%agaléaQH thecpadd-8yr bRgtakm@nadkNebrt hereof . 9. The
| eadf rame of claim erel n anot her row of

connecting to a second integrated circuit die.

10. The leadframe of claim 1, wherein the leadframe

is formed of copper.

11. The leadframe of claim 10, wherein the

leadframe is formed via an etching process.

12. A semiconductor device, comprising:

a paddle ring having an inner perimeter, an outer
perimeter, and a cavity located within the inner
perimeter;

a first row of terminals generally surrounding the
paddle ring outer perimeter;

a second row of terminals surrounding the first row
of terminals; and

an integrated circuit die placed within the cavity
and surrounded by the paddle ring, the die including a
plurality of die pads that are electrically connected to
respective ones of the terminals of the first and second

rows of terminals.

13. The semiconductor device of claim 12, further

comprising:

13



termnals is connected to the other side of the connection bar, said
another row of termnals for connecting to a second integrated circuit

die. 10. woeshwadf rane of claim 1, wherein the | eadfrane PpC3/USes/oeed Of
copper. 11. The | eadfrane of claim 10, wherein the leadfrane is formed via

an et ching procesg 12 Araemcendust gf cdew ete calRilSithg a paddle ring
havi ng an inner . périfeter, an outer perineter, and a cavity located within

the inner spepoleikertheaihitegrated ofircedti daks gaderal |y surrounding the

paddl e ring outer pﬁrgi net er ; 3 secqnd r ow %f.st er.msnal sas%rroundif%% t he

first row of t@nPARESIivEngRLRTiAtedPYFEddPPEGRE dle pl-&€ed Wi thin the

cavity ang ssyheoyndeddawpihe rpaddleeuiing, thBeddiee tbnehedifmgga plurality
of die pads that are electrically connected to respective ones of the
term nal s ofmbles.first and second rows of terninals. 13. The seni conduct or
device of claim 12, further conprising: 13 WO 03/077315 PCT/ US03/ 05220 a
flag nmenber located within the cavity that supports the integrated circuit
di e; and an adheagi.ve Thet eeimdlcondyetodi spesee¢ ofi aleop 40rf aberedfr t he fl ag

menber for securing the die tq the flag. er, The sem conduct or
devi ce of &P& hleg, MGRERE AS LRESPFAY g’éﬁg‘;%ﬁspﬁﬁé&& A*™'th the paddle

ring.

15. The semiconductor device of claim 12, further
comprising an encapsulant covering a top surface of the
integrated circuit die, the first and second rows of
terminals, and the paddle ring, wherein at least a bottom
surface of the first and second rows of terminals is

exposed.

16. The semiconductor device of claim 12, wherein
the inner perimeter of the paddle ring includes a

plurality of spaced projections.

17. The semiconductor device of claim 16, wherein
the outer perimeter of the paddle ring also includes a

plurality of spaced projections.

18. A method of packaging a semiconductor device
comprising the steps of:

forming a leadframe having a paddle ring including
an inner perimeter, an outer perimeter and a cavity
located within the inner perimeter, a first row of
terminals surrounding the paddle ring and individually
connected thereto, and a second row of terminals
surrounding the first row of terminals, wherein the
terminals of the second row of terminals are connected to

a connection bar and the connection bar is connected to

14



15. The sem conductor device of claim 12, further conprising an
encapsul ant covering a top surface of the integrated circuit die, the
first andweasondis ows of termnals, and the paddl e ring, poirarses/os2ad | east
a bottom surface of the first and second rows of termnals is exposed.

16. The senicggg% tar d%¥i%EeOEeQFE%ghézof“@ﬁéekﬂrsihgok”B?r perimeter of

t he paddleaFi cl"udes™a "pl ura of spaced projections. 17. The
senmi conductefndeuileeaafi ehai padidlewnéngi;n the outer perineter of the
paddle ring also_includes a plurality. of s 18. A met hod

, aced projections. A
of packaging a BéRCLHAIAE: dRtEETREED E&ﬁﬁPngﬁéetﬁégbepg &§f “¥3 i ng a

| eadf rame havingiac-paddhe1li pgnhaekydynaicapaiBNeE pael ABEeHrag@dout er
perimeter and a cavity |oCated within the irnner perineter, a first row of

terninal s strcodnddig thetpaddesminagsand thei igghl Ppd €66ABEL €8YFher et o,
and a secon% row of Eenninals surrounding the first row of termnals,
wherein th&8% tEFRFRAIE of the second row of terminals are connected to a
connection bar gedriheiagnaegiren bahgulacdbnecpedatadohs tBL03/ 077315

PCT/ US03/ 05220 at |east one of .the termnals of the first row E

terninal s &ﬁ@aﬁﬁéeﬁaéﬁﬁet?FW@PaﬁﬁaeﬁnﬁhSnfFﬁFEgFQWegrEWr5 etpaﬂg Within the
cavity; e&ngnig lgy connecting die pads of the integrated circuit die to
the terminal's of the first and second rows of terninals; %grforning a
first singul ati perdpemangon skapnd singulation operation that

separates the terminals of the second row from the
connection bar and separates the connection bar from the
connected one of the at least one of the terminals of the

first row of terminals and the paddle ring.

19. The method of packaging a semiconductor device
of claim 18, further comprising the step of forming a
mold compound over a top surface of the integrated
circuit die, the electrical connections connecting the
die pads of the integrated circuit die to the terminals
of the first and second rows of terminals, and a top

surface of the first and second rows of terminals.

20. The method of packaging a semiconductor device
of claim 19, further comprising the step of performing a
molding process after the electrical connecting step and

before the first and second singulation operations.
21. The method of packaging a semiconductor device

of claim 19, wherein a bottom surface of the first and

second rows of terminals is exposed.
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separates the termnals of the first rowfromthe paddle ring; and
perform ng a second singul ation operation that separates the termnals of
t he secomdlonemrBIM t he connection bar and separat es thePcomusextizan bar
fromthe connected one of the at |east one of the termnals of the first
row of term nal $,and e RAde e Bciddinbhe SeibiedrolRackagiagen

sem conduct or déVice  Of "Clalm I , turther “conprising the step of formng a
mol d conpowtd cQwéi a ot opheuicfiacehef cflleetiritedr spadections tréi eadehe

el ectrical _connections connecting the die pads of the integrated circuit
die to the WePerigraing: a Ha o l&ﬁdpggggﬁa‘roms of termnals, and a top
surface of the first and second rows of term nals. 20. The nethod of
packagi ng a sem conductor device of claim19, further conprising the step
of performng a nolding process after the electrical connecting step and
before the first and second singul ati on operations. 21. The nethod of
packagi ng a sem conductor device of claim19, wherein a bottom surface of
the first and second rows of termnals is exposed. 15 WD 03/077315

PCT/ US03/ 05220 22. The net hod of packagi ng a sem conductor device of claim
19, wherein the electrical connections are made by performng a

W r ebondi ng process. 16
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