26 Septenber 2005 1 LEADED SEM CONDUCTOR PACKAGES AND METHOD OF TRI MM NG
AND SI NGULATI NG SUCH PACKAGES Field of the Invention This invention rel ates
to | eaded sem conductor packages and a method of tri nmi AgSentember 2008 at i ng
such packages using a panel with a plurality of |lead franes. Background
Conventionally, formation of a | eaded sem conductor package begi ns by
nmounting a sem conductor die to a |lead frane. The nounting generally

el udes o AR SN RCLRPLIE R RACR ACTRS LR SRR ke, b
o ded i th a pr SRRV AN S 08 AT TN AN PAPKRGES. " oy 5 o
damage to the sem conductor die. The protective cover may be provided
with, for exanple, an epoxy resin that requires a curing process. After

t he curing peldodgbe Diventiani on of the | eaded sem conduct or package is

conpl eted when the lLeads are tr,i d,and. fornmed by, for exanple, punching
to separate und ?P’é’&ntb?ﬂ’ief%‘?‘?smg%%ﬁd F%ﬁ’ﬁo?‘i{‘ﬁ%.pa&%@?% W%_Emgmr ality of
| ead frarrearihﬁniagwmﬁmaﬁﬁg RRAaclERed Bahg FPhfel Wil pRRSits 6MesPRYMEL Or die
can be mounted for each panel. Foll ow ng %he formation steps described
above, each sem conductor die is nounted onto a respective lead franme and

nol ded tog | ot her sem conductor dies on the panel. The panel is
then tri m‘rgéc#lg{%%s&épv\ed to provide individual or singulated | eaded

seni conduct or ﬂaﬂva@ﬁﬁwilﬁ&ﬁhnﬂfontdfaﬂea@ﬂ@éﬂi@h&ﬁbtbﬁ@&ﬁd%‘eﬁl%ﬁiﬁ%dUCt or
packages is functionally tested t? gt})}eck el ectrical performnce of the
sem conductfBPunitng asgmioadusips ¢ie fp a lead frame. The mounting generally includes

attaching the semiconductor die to a mounting paddle of the lead frame and wire
bonding electrical contacts of the s‘emic,ondﬁctor die to leads of the lead ﬁamé_‘.."'Upon
mounting as such, the semiconductor die is molded with a protective cover to prevent
contamination or to alleviate damage to the semiconductor die. The protective cover
may be provided with, for example, an epoxy resin that requires a curing process.
After the curing process, formation of the leaded semiconductor package is
completed when the leads are trimmed and formed by, for example, punching to

. separate undesired portions of a lead frame.

Generally, a plurality of lead frames-is arrayed on a panel so that more-than
6ne semiconductor die can be mounted for each panel. Folldwing the formation steps
described above, each semiconductor die is mounted onto a respective lead frame
and molded together with other semiconductor dies on the panel. The panel is then

' trimmed and sawed to provide individual or singuléied leaded semiconduéfbr - |
packages. Each of these singulated leaded semiconductor packages is functionally

tested to check electrical performance of the semiconductor die mounted within:

In the above method to form a leaded semiconductor package, a mounting
‘paddle supports a semiconductor die. However, other supporting materials such as,
for example, an adhesive tape, can replace the mounting paddie to reduce thickness

- of the leaded semiconductor package. For example, US Patent 5,286,679, issued to




In the above nethod to forma | eaded sem conductor package, a nounting
paddl e supports a sem conductor die. However, other supporting materials

such as, for exanple, an adhesive tape, can replace the2h$eptanibeg2¢9addl e to

reduce thi.ckness of the | eaded sem conductor package. For exanple, US

Pat ent 5, 286,679, issued to 26 Septenber 2005 2 Farnworth et al on 15
February 1994 and US Patent 5,729,049, isgued to Corisis et al on 17 March
1998, both assigned to Mcron Technol ogy, Inc., describe use of an

adhesi ve t ape Famwulrthost abdn 1 5 Ecbroanytiiofg aph US| Patenf\b FA29,04, iBaicd né ChrisiS 8t 4183,

issued to Kins on ust 1998, and. assigned, to M cron Technol ogy,
II nc:J, descri ngqg%arghgpgg%gabﬁ eds‘_i"rME’F‘?R @g‘ihg"]é’lgﬁp@% df%?“%‘é‘?ﬁ*iedﬁd’ﬁg%/or di e
during functi gamdsivieqstd iﬂgﬂ&%ftﬁef}%ﬂit%{grgg@&l&e%%ﬁ}sﬁﬂaﬁéﬂt ISWB@M?I%%QQ fo

Al t hough the above techniques are ado to reduce the size o
sem conduct or Kpasnkagess AfugnstHe88 amblassighettol Midrén Tecinobgysinki, Hedcyibeuseause a

problemin_10 handlin of transporting. such ckages. . This js because
exi sting efui Bﬁéﬁ‘fpﬂ?g'%&'lﬁc{‘ﬂm a%‘Rﬁ‘B? ?u@er‘glﬁﬂn cggt%l“f @&n&%‘ft}%{tt‘e

nodi fi cat i ons a0 iseRRTHP iR Bihddeform! eaded sem conduct or packages for
such handling or transporting. These nodifications can be expensive and

are likely to incur devel opnent costs that increase the cost of a | eaded

sem conduct or pack . N, US Patent 5.9 issued to Kim.,on 20 July
1999 and assi gned ?‘ gﬁﬁﬁglg%b%ente .“,Iueﬁf"]&f.a,zdgg eﬁ&%ﬁ“‘?‘?%ﬁ’é sze?tq?:i%aéle s used to
assenbl e a pl sgmicbhdhcedr patit20¢, Fr@ithr rédibfdn IAh¥RELE 1 liRelad Sduse HQYEDI&hH in t he

integrated chips are sawn for functional testing and the problem described .

above stil? | hepdingonjranmering wah packages. This és bfcadsecdxistmgieqripgieat eddni ps.
Al'so, transpoplol b e shq efekAaPREtNe3qdiflh SR GHoE M act b8 Mot ALIEr 1O
- leaded semiconductor packages for such handling or transporting. These
modifications can be expensive and are likely to incur development costs that
increase the cost of a leaded semiconductor package.
15
In US Patent 5,926,380, issued to Kim on 20 July 1999 and assigned to LG
Semicon Co., Ltd., a lead frame lattice is used to assemble a plurality of integrated
chips formed m a wafer. However, the integrated chips are sawn for functional
testing and the problem described above still limits any reduction in the size of such
20  integrated chjp-s. Also, transport time to transport an integrated chip from a carrier to
a test position and vice versa affects cycle time to form the integrated chip.

Furthennore, lead-supporting bars of the lead frame lattice have to be sawn entirely

to detach each of the plurality of integrated chips.

25 As consumer demands for smaller portable electronic devices increase,
development of smaller leaded semiconductor packages helps to meet such demands.
Therefore, in view of these consumer demands, a need clearly exists for a leaded
semiconductor package that can be formed in a smaller size without being limited by

| existing equipment in terms of handling or transporting.
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" a test position and vice versa affects cycle tine to formthe integrated

chip. Furthernore, |ead-supporting bars of the lead frame lattice have to
be sawn entirely to detach each of the plurality of iZ?a$eptembed20hi ps. 25
As consuner demands for smaller portable el ectronic devices increase,

devel opnent of smaller |eaded senmiconductdr packages hel ps to neet such
demands. Therefore, in view of these consuner demands, a need clearly
exists for a eade(lj_y sem conduct or package that can be fornmed in a snaller
size w t hout imted by existing ui nt .J : hedaedli ng or
transporting. 30 Zﬁﬁemﬂmmﬂmww%ﬂﬁﬁ’gr‘? eq‘ﬁﬂn’adécgﬁsea%%%&\t}viath one aspect
of the invention, there ig discl 0sed . a | eaded sem conductor package

conpri si ng: asegnmmluptoypeﬁ‘ag%?ﬁ“&%s ‘tor dies; and a panel having | ead
frames arrayed in a agllglufa@w(;%e@ﬁcohﬂmtﬁbs;i ps,. _ said plurality of

sem conductor dies berng nounted to said | ead franes, each of said
plurality ©f franme sindi ps conprising at | east one nountin addl e di sposed
bet ween op%osi te endspafel BaGhg fehd ramss pirpyeddn p phERRLY @@“%fsgggslq at Ieehst
one nounting paddl e bf{)fggalﬁgﬁﬁﬁﬁ%dﬁét& diéscheiay mosated tp arid|lea & S0 10
15 a peri pheral Afraiis pluraltty of dam bars di S%ﬁg%?o]ﬂtihg'ﬂﬂdél@'disposed

- -peripheral fragfesaid plurality of frame strips comprising at least

between opposite ends of each frame strip, adjacent ones of said at least one mounting

paddle being connected by a tie bar, said panelrincljxd_ing:

a peripheral frame;

a plurality of dam bars disposed within said peripheral frame;

a plurality of leads extending transversely from portions of said .

plurality of dam bars; '

15 and ‘
a plurality of support bars extending transversely from other portions
of said plurality of dam bars, wherein each of said plurality of support bars is
non-contiguous between said plurality of dam bars.
'20: Optionally, opposite ends of each of the plurality of frame strips can comprise

at least one primary tie bar.




a plurality of |eads extending transversely fromportions of said .
plurality of dambars; and a plurality of support bars extending
transversely fromother portions of said plurality of dmBdpifber200§rein
each of said plurality of support bars is non-contiguous between said
plurality of dam bars. 20 Optionally, opgosite ends of each of the
plurality of frame strips can conprise t least one primary tie bar. 26
Sept enber 2005 4 More optionally, each of the plurality of frame strips can
conpri se at | eastMosneptionahy,ieagh pfabie phiralityief frame ettips comeompuset dtiepspadd| e
bei ng di sposed between the . oppasite ends. 5 rally, adjacent anes of
Che ot | oot SgHBo M EeedE /AT SR ke B R nelichthy hir SR BRGRD W e bar
More gener al pposithendgt her portions of the plurality of dambars can be

di sposed between adjacent |lead franes. 10 Optionally, the panel can further
i nclude at | east one slot disposed between at |east one side of the

Firt hor thel ude a4 o s 4REh phATRTne NS SRh QIR diRERY 000 of thne

plurality ofcdunatted 5§ 4 k@enddrp tiadaor dance with one enbodi ment of the
“invention, there may be provided a nethod of trimmng and singul ating
| eaded sem conduct or packages, the nethod

More generally, the other portions of the plurality of dam bars can be
disposed between adjacent lead frames.
10
Optionally, the panel can further include at least one slot disposed between at

least one side of the peripheral frame and the lead frames.

More optionally, the panel can further include at least one slot disposed

15 . between adjacent ones of the plurality of frame strips.

In accordance with one embodiment of the invention, there may be provided a

‘method of trimming and singulating leaded semiconductor packages, the method

comprising the steps of:

20 mounting a phurahity of semiconductor dies onto lead frames of a panel, the
lead frames being arrayed in a plurality of frame strips, each of the lead frames
having a plurality of leads;
trimming by punching the panel to form the plurality of leads for each of
the lead frames; '
25 and
sawing across the plurality of frame strips to singulate the lead frames and

thereby form the leaded semiconductor packages.

Generally, the sawing step can comprise the step of sawing along each of a
30  plurality of support bars extending transversely from a plurality of dam bars, the

- plurality of dam bars being disposed within a periphéral frame of the panel.




conprising the steps of 20 nounting a plurality of sem conductor dies onto
| ead franes of a panel, the lead franes being arrayed in a tpI urality of
frame strips, each of the |ead frames having a plurali t3F Isplember905
trimm ng by punching the panel to formthe plurality of |eads for each of
the |l ead frames; 25 and sawing across the plurality of frame strips to
singulate the | ead frames and thereby foPm t he | eaded seni conduct or
packages. Cenerally, the sawing step can conprise the step of sawi ng al ong
each of a 30 plurality of support bars extending transversely froma

plurality of damb the pluralit f.. dam bar s bein I Spose ithin a
peripheral frame o?glﬁi‘?@aﬂé‘?’aﬂ%me‘g%a %We@%?@%ﬁ??&ﬁ%ﬁ%ﬁ@%@%t hod
can further cQRBb} ARrd MBS pRIPAIRY of stRGEdRAAS0T Hick fiDuhIRE onAREIead fitMEeep@dr t he
plurality of sem conductor dies nounted on the |lead frames prior to the
sawi'ng step. %o thssewaigsfep.t he nounting step can conprise the step of
attachi ng an adhesive side of at |east one single-sided adhesive tape to a
pl anar sidé of the panel. Optionally, the attaching step can conprise the
~step of aligning tl@enatallyahs moudfingdatep &inn@hrist drdtadirestasitng apadiskive each
of the plurality of frame strips. Generally, the nounting step can further
conprise the §¥1é;§’f@tlea$t1on§<ﬁ1ngleéatﬂﬂ aghesivefapplowplpnar yidgrof dhapagghduct or di es
onto the adhesive side of the at | east one single- sided adhesive tape.

Optionally, the attaching step can comprise the step of aligning the at least
10 one single-sided adhesive tape with each of the plurality of frame sirips.

Generally, the mounting step can further comprise the step of affixing each of
the plurality of semiconductor dies onto the adhesive side of the at least one simgle-
sided adhesive tape.

15

More generally, the mounting step can further comprise the step of

electrically connecting the plurality of semiconductor dies to the plurality of leads of

respective the lead frames.

20 Optionally, the mounting step can further comprise the step of molding each

of the plurality of semiconductor dies after the electrically connecting step.

More optionally, the mounting step can further comprise the step of removing
the at least one single-sided adhesive tape aﬁef the molding step.
25
Brief Description of the Drawings
Embodiments of the invention are described hereinafter with

reference to the drawings, in which:

30 FIG. 1 is a plan view of a panel in accordance with a preferred embodiment

of the invention;



15 More generally, the nounting step can further conprise the step of

el ectrically connecting the plurality of semnm conduct or2ef$eptentber 2008
plurality of | eads of respective the |ead frames. 20 Optionally, the
mounting step can further conprise the step of nolding each of the
plurality of sem conductor dies after the electrically connecting step.

~ More optionally, the nounting step can fuPther conprise the step of
renoving the at |east one single-sided adhesive tape after the nolding
step. 25 Brief Description of the Drawi ngs Enbodi ments of the invention are

descri bed herei naf W th eference_to the drawi ngs,..1n which: 30 FIG 1
is a plan view of gle(%é’rfélanieﬁfmﬁ?gd?%ﬂ%@%?ﬁogmﬁrpé‘?l%rqf&]&eldbodi ment of the
i nvention; 26 Septenber 2005 6 FIG 2 is an enlarged view of a portion of

the panel of FIG 1; FIG 3 is a cross-sectional view of a |ead frame of
t he panel of FIG PlGllong crdssiseeimnadl dewioff b Usidrismaef the parl ob@u Ctabmedi e

nmount ed thereat;, El 4 i.s an enl ed vi ew of section of the portion of
FIG 2 sh(r)‘kgvi n@“et%/é &l“é%‘lﬂ%%%?"%g*ﬁfée "P’gedp'i%ﬁﬁ‘?%i ew of a portion of a
panel in accordance with another enbodi nrent of the invention; FIG 6 i's

plan view of a portion of a panel in accordance with yet another
enbodi nent of the FKuénsiangniarged view of a section of the portion of FIG. 2 showing two

lead frames;

10 FIG. 5 is plan view of a portion of a panel in accordance with another

embodiment of the invention;

FIG. 6 is plan view of a portion of a panel in accordance with yet another
embodiment of the invention;
15
FIG. 7 is a cross-sectional view of a lead frame of the panel of FIG. 6 along

line 7-7° illustrating a semiconductor die mounted thereat;

FIG. 8 is a flow chart illustrating a method of trimming and singulating

20  leaded semiconductor packages mounted on the panel of FIG. 1;

FIG. 9A to FIG. 9D illustrates various stages in forming the leaded

semiconductor packages using the method of FIG. 8;

25 FIG. 10A and FIG. 10B are plan views of a panel with and without adhesive
tapes, respectively, in accordance with further alternate embodiments of the

invention;

and

30




15 FIG 7 is a.cross-sectional view of a |lead frane of the panel of FIG 6
along line 7-7" illustrating a sem conductor di e noung@Sentdmeleed?dS FIG 8.
is aflowchart illustrating a method of trinmmng and singulating 20

| eaded sem conduct or - packages nounted on the panel of FIG 1; FIG 9A to
FIG 9D illustrates various stages in formng the | eaded sem conductor
packages using the nethod of FIG 8; 25 FI'e. 1 OA and FIG 1 OB are plan
views of a panel with and wi thout adhesive tapes, respectively, in
accordance with_ furiheri ahifrint eRerdpkh MR A pahBi8yith MERIhAN adRAf30 26
Septenber 2005 7 FIG 1 |IA and FIG 11B are plan views of a panel wth and
Wi t hout adhesiapes, respgelavely, as pesordaned yithistill derthor dliervete\enthedindty ofithe t her
alternate errb(i)ﬁjvie AU of the invention. 5 Detailed Description Leaded

sem conduct or pag ages and a nethod of trimmng and sawing to singulate

t he | eaded sem conduct or packages in accordance with preferred enbodi nents
of the invention are described. In the follow ng, nunerous details are
provi ded for XRetailed Reseriptigh description. It shall be apparent to one
skilled in the 1.0 - sk he i nvent | Jmy . .ised
wi t hout such det ai Fgg&epﬁ%ﬁégﬁd?rrﬁé?%mr%gg?&ﬁe qﬁiq(dﬁoor}vb "Hgggﬁﬁi%%é%not been
described at kiapghte tholeadediniéchdOBSE pickagdsia atdvréaick @nth preferred

embodiments of the invention are described. In the following, numerous details are

provided for a more thorough description. It shall be apparent to one skilled in the
10 art, however, that the invention may be practised without such details. In other
instances, well-known details have not been described at length so as not to obscure

the invention.

The advantages of the preferred embodiments of the invention are manifold.
15 One advantage of the preferred embodiments of the invention is that leaded
semiconductor packages are easier to handle and transport when connected together
ir_l a panel. Consequently, leaded semiconductor packages can be formed in a smaller
size without being limited by existing equipment in terms of handling or
transporting.
20
In addition to ease of handling or transporting, another advantage of the
preferred embodiments of the invention is that functional testing can be performed
before leaded semiconductor packages of a panel are singulated. This reduces
transport time compared to functionally testing each leaded semiconductor package
25  after singulation. Also, time for the functional testing can be reduced by
simultaneously testing more than one leaded semiconductor package at a time. Thus,
in the preferred embodiments of the invention, cycle time to form a leaded

semiconductor package is reduced compared to existing functional testing.

30 Yet another advantage of the preferred embodiments of the invention is that
the concept of punching and saw singulation, which is possible as a result of using

such a panel, allows a higher throughput in forming the leaded semiconductor




The advantages of the preferred enbodi nents of the invention are manifol d.

- 15 One advantage of the preferred enbodi nents of the i &&8entérober 2805 hat

| eaded sem conduct or packages are easier to handl e and transport when

- connected together 1in a panel. Consequently, |eaded sem conductor packages
can be formed in a smaller size wthout being limted by existing

equi pnent in terns of handling or transpd&ting. 20 In addition to ease of
handl i ng or transporting, another advantage of the preferred enbodinents

of the inventip @cEkEés dshadil AsURRlihRRR tobBsd ddbregaedor REIH PHcRBEE siRETRIEs | eaded
seni conduct or packages of a panel are singulated. This reduces transport

ti me conpar ed beeusTmETd lopded) symmslfluﬁgr Regkdech emﬁu@@mﬁ%@t&h@dleéwﬁage 25
testin reduced by

after singula onal

21 il t aneous 5 iapnbt e e Hmiodines e B ent SRS e 0 R0y b5 2
time. Thus, pmldléa@uﬁhahﬁfré Qﬁiere ashhded é Shaﬁafge bﬂ@umg\mmfbﬂﬁans@ﬁﬁir@ aniime to
forma | eaded, sem conductor package is reduced conpared to existing

funct i onal 5t ebendigs thopanst ofihe prederreduyatndimentd pf thrdnysnipe Hagecvsedi nent s
of the invent | g{f ngacthQ)%tthe EF%d%?%&%Hu&Brs%%Eg%% &dsaw si ngul ati on,
0 pane

which is possible as resu usi ng allows a hlgher
t hroughput in formng the | eaded sem conduct or 26 Septenber 2005 8 packages

because more | eaded SEHUROHLEORERERABECTEA PR RS BRE SR P Hand ed
e
for transpdrt kisgsames & duidedite algttémmhlaﬂesdﬁ sa\ivlmgrniueémmsed enbodi nents of
the invention. Hence, overall
Further advantageously, the support bars in the present invention also serve to
stiffen the panel against stress that is typically encountered when the saw blades
rotate against the panel during sawing.
15
Referring now to FIG. 1, a plan view of a panel 10 in accordance with a
“preferred embodiment of the invention is illustrated. To better illustrate the panel 10,
an enlarged view of a portion 20 of the panel 10 is shown in FIG. 2. The panel 10 has
lead frames 22 arrayed in a plurality of frame strips 24 for mounting a plurality of
20  semiconductor dies (not shown). The panet 10 includes a peripheral frame 26, a
plurality of dam bars 28 disposed within the peripheral frame 26, a plurality of leads
30 extending transversely from portions of the plurality of dam bars 28 and a
plurality of support bars 32 extending transversely from other portions of the
plurality of dam bars 28. Primary tie bars 34 are formed at opposite ends of each of
25  the plurality of frame strips 24.

A cross-sectional view along line 3-3” of a lead frame 22 of the panel 10 is
llustrated in FIG. 3 with a semiconductor die 36 mounted thereat. The
semiconductor die 36 is affixed onto an adhesive side 38 of a single-sided adhesive

30 tape 40. The semiconductor die 36 electrically connects to two leads 30a,30b

respectively via wires 422,42b.




cost of each of the | eaded sem conductor packages is reduced. A still
further advantage of the preferred enbodi nents of the invention is that,
in addition to stiffening the panel for easier saw ng, EHEenirofealPldy of
support bars 10 al so serves as guides to align sawi ng bl ades to saw ng
directions. Further advantageously, the support bars in the present’

i nvention also serve to stiffen the panel9 agai nst stress that is typi cally
encount ered when the saw bl ades rotate against the panel during sawi ng. 15
Referring nowto FIG 1, a plan view of a panel 10 in accordance with a
preferred enbodl rre t of the invention is illustrated. To better illustrate

t he panel Pta AH S Q}FW%PGWC%?EI?W@@PW@% B@ﬁ@lﬁ adthes shown in
FIG 2. The p 'ﬂﬁhht’gf%f B3she s'nﬁﬁd%ﬂ 5&%%4%%1@5&?%%9 a. ?oﬂdljltis g% Pt M anme

strips 24 for ‘'nounting a pluralit sem con uctor not S ovvn)
The panel 10 ipauiondds The pwpnm@thbsefslcam Rbo absorlp’thmmh]l s(tlyesmauskﬂfb}bars 28

di sposed th| th fra 26,. a alit 0]c 30 ext endi ng
transver se ?W’%&PF{%E?%O&W P8y PR 9&#{ ‘g Wethpackneinga) i ty
of support bawu%aﬁatwmbgu{témw Q@ﬂsﬁiﬁfafé)(ﬁbﬂ}sg@?eﬂa%éﬁ 2R DaR 28428

plurality of darn bars 28 rimary tie bars 34 are fornmed at opposite ends
of each of 250abt?erhaﬂhanmllsuvsscibré%hwéﬂmtpimphb@iﬁamaﬂtm%ect|onal vi ew
along line 3-3'" of a lead frame 22 of the panel 10 is illustrated in FIG
3 with a sem conductor die 36 nounted thereat. The sem conductor die 36 is

affixed onto an adregdrifg SbWeo BR3.Of ad eslfdl SicH QF@F’%@H&?%BP&@ ohﬁﬂezoflo The
sem conductor die 36 el ectrl cally connects to two | eads

respectivéPy shawsiwodsadframaphla,72b. Bagit efitheplugdigpobsupport bars 32 is non-
contiguous between the plurality of dam bars 28 that support leads 30 on opposing

sides of the lead frames 22a,22b. Hénce, a support bar 32a extending from a dam bar
28a is not connected to another support bar 32b extending from another dam bar 28b.
It is to be noted that the tié Bar 34 that 1s illustrated in FIG. 4 is outside the body

15 outline 52a and is not a part of the lead frame 22a.

The plurality of frame strips 24 without the intermediate slots 48 is shown in
FIG. 5 fora panél 60 in accordance with another embodiment of the invention. In
accordance with yet another embodiment of the invention, FIG. 6 shows a portion of
20 apanel 70 having a plurality of mounting paddles 72 for mounting a plurality of
semiconductor dies {not shown). The panel 70 also does not have the intermediate
slots 48 as in the panel 10. Secondary tie bars 74 connect adjacent ones of the

mounting paddles 72.

25 For the panel 70, FIG. 7 illustrates a cross-sectional view of a lead frame 22
along line 7-7” having a semiconductor die 76 mounted to a mounting paddle 72. In
this view, the semiconductor die 76 is wire-bonded with wires 782,78b to leads

30c,30d respectively. The leads 30c,30d extend from dam bars 28c,28d respectively.

30 The panel 10 1s illustrated without mounting paddles for mounting the

plurality of semiconductor dies. However, such mounting paddles can be formed on




- "Slots 44 are di sposed between sides of the peripheral frame 26 and the
plurality of frame strips 24. A slot 44 is indicated in FIG 2 on the left
side of the portion 20. The purpose of these slots 44 2Seplembds£60DH t her mal
stress caused by 5 different coefficients of thermal expansion of different
material s used with packaging of the panel 10. Al so, internmediate slots 48
are di sposed between dam bars 28a,28b tol@bsorb thernmal stress for each of
the plurality of frame strips 24. Referring nowto FIG 4, an enlarged view

of a section & ginet hEbpertEadie ondedy SOBWS 74\ fAGlafy RS 2RAispaded aEach
of the-plurality of support bars 32 is nan contigzuous between the plurality

p ) !
of dam bars 28Ppefie catppinach pEthe pluelityof Hemesiing 24si des of the lead franes
22a, 22b. Hence, a support bar 32a extending froma dam bar 28a is not
connected to anot her support bar 32b extending from another dam bar 28b. It

is to be noted thatA ibthoti8e dfatimddng didltsingldtinlgUeddedk@dicbnductdbpadkdgss out si de
the body 15 outline 52a and is not a part of the |ead frame 22a. The

plurality ®f MFagdharaneh)sAllygmated it gﬂowﬂléqt ibiCarte The Brethod0begioRahn in
FIG 5 for a paneh ifQHidh ﬁ&%ﬁ%ﬁ%nﬂﬂohﬁu&w&i %%? %gﬁ@mé&%lﬁo e b4

" invention. In ccordance th yet another e e 1 nvention,
- FIG 6 shows d&rapes 2R ofithefpaiél 1&). phoneting hcheles atgpchinglthie adhiesiye sikle 38 wifitieng

paddl es 72 for. npunti a.plural] of sem copduct [es (not shown). The
banel 70" al sosBEs s gyt PHEH i o Phuer st b he BEding ke Bl 10
Secondary tieyhamsf b AR e, SHY RGERE PR SiMle-5iNE adRERE 'ta\fl%g gf@qggéleﬁ.SFJ@- 25

For the panel 70, FIG™ 7 illustrates a cross-sectional vie ead frane
22 - al ong10i nexampte, ifimoreithan osesmglersdledtadhesiveetaf&4dizun be dsdd thenmecint i ng

paddle 72. In_.this.view .the sem conductor di.e .76 i I,r e-bonded with
e 78a, 7absingle Sesilahsite Bat 10 peaRiy b Shgie Frf seol ablHsSLnSBY B ARG 11 o
dam bars 28c, ¢@gspaspectively. 30 The panel 10 is illustrated w thout

nmount i ng paddl es for nounting the

Upon attaching the single-sided adhesive tape 40, each of the plurality of
15 semiconductor dies 36 is then affixed onto the adhesive side 38. Mounting then
continues with electrically connecting the plurality of semiconductor dies 36 to the

_plurality of leads 30 of respective lead frames 22.

One technique to electrically connect the plurality of semiconductor dies 36
20 to the plurality of leads 30 is, for example, by wire bonding. As is known in the art,
wire bonding bonds electrical contacts of the plurality of semiconductor dies 36 to
the plurality of leads 30. Mounting further comprises molding each of the plurality of
semiconductor dies 36 after electrically connecting the plurality of semiconductor
dies 36 to the plurality of leads 30. Upon molding, the single-sided adhesive tape 40
25 1sremoved as a molding compound applied in the molding step now provides

support for the plurality of semiconductor dies 36 in the lead frames 22.

Upon mounting the plurality of semiconductor dies 36 onto the lead frames
22 of the panel 10, the leads 30 of the lead frames 22 are trimmed at step 82 by
30  punching. After trimming the leads 30 for every lead frame 22 of the panel 10, a

panellised array of leaded semiconductor packages is formed. In the trimming step




plurality of sem conductor dies. However, such nounting paddl es can be
formed on 26 Septenber 2005 10 the panel 10 by extendi ng secondary tie bars
74 fromprimary tie bars 34 disposed at opposite ends &6 Sepehbar0d5he
plurality of franme strips 24. A nethod 80 of trimm ng and si ngul ati ng

| eaded sem conduct or packages 5 using the panel 10 is illustrated with a
flowchart .in FIG 8. The nethod 80 beginklat step 81 in which a plurality
of sem conductor dies 36 is mounted onto the lead franes 22 of the panel
10. Mounti ng i8Acthodespoat HaecIdl apgodisted avitheachyef the gdiardBy of frivine stripis 2glass witded

adhesive tape 40 t | anar side of _the panel 10. Depending on the wdth

of the planar t%linﬂlsgﬁ eqthe syme “%%c%nﬁﬁlt%@@%‘&’%@%@éﬂi Pt Zhte chshi s

used. For 10 i i i 105 isto
SHRIRhEsertd alsr’ﬂ?y‘ilﬁcciiéer%@ 'BeﬁJeE@n shdA BnSid&d @@Jﬂ&;@gﬁﬁg gale a%e@.

be used, then eac si ngl e- si adhesi ve tape 40 needs ghed with
each of the plurality of frame strips 24. Upon attaching the single-sided

adhesi ve t ape 40, ch of the pluralit . 15. sem conduct ‘dies 36 is
Chen al 11 xbd onto (HE DediacitiaRlite oo b in PRich Tk GRIBIRD Wes w th
el ectrically eqannResdichd didiSoRbipeativdly aRbcigRIWeMNAL chedd LhfiSond@clop the
plurality of |eads 30 of respective lead franes 22. One technique to

el ectrical |y pahgesofithepgielit Ginetfynationslbniestoh dircthe leadedsenBgond®@toro t he
lurality of |eads 30 i 0 xappl e W fe bonding. is. known in the

P ity bonBragRetue L pleRhed TR et d0 o B BRBTnR 3 R g B

sen conduct or tgh&rtdf theleal ibscRlittrdubtoY paiadRads pafe! VB ke Havalkesr

conprises nolding each of the plurality of ~sem conductor dies 36 after
el ectrical?y tensperingigdivisaalleadedisemjcopducienpackragsdabhavedices dgmneldisedhe
plurality of hlegﬁ%f%gd Upon nol di ng, the single-sided adhesive tape 40 25
is renoved as a I'ng conmpound applied in the nolding step now.provides

After the testing step 83, the method 80 continues to step 84 in which the
leaded semiconductor packages of the panel 10 are singulated. Singulation of the
156 leaded semiconductor packages is performed by sawing across the plurality of frame
strips 24 along the support bars 32. It is to be noted that the support bars 32 should be
thinner than the width of saw blades used in the sawing step 84. This is so that burrs
are not formed along edges of each of the leaded semiconductor packages after the
_ sawing step 84.
20
It is to be noted that in describing the steps of the method 80, the panel 10 is
"used as an illustrative example only. Therefore, variations in the steps of the method
80 are expected when the other panels 60,70 are used. For example, when each of the
lead frames 22 includes a mounting paddle 72, then an epoxy resin or a double-sided

25  adhesive tape may be applied to affix a semiconductor die 36 to the mounting paddle.

The sequential formation of the leaded semiconductor packages using the
method 80 for the panel 70 is illustrated in FIG. 9A to FIG. 9D. In describing the
sequential formation, only four leaded semiconductor packages are indicated to.

30  simplify FIG. 9A to FIG. 9D.




support for the plurality of sem conductor dies 36 in the | ead franmes 22.

- Upon nmounting the plurality of sem conductor dies 36 onto the | ead franes
.22 of the panel- 10, the leads 30 of the |ead franes 22 o46Seplemrae2005t st ep
82 by 30 punching. After trimmng the |eads 30 for every |lead frame 22 of
the panel 10, a panellised array of |eaded sem conductor packages i's
formed.. In the trimmng step 26 Septenbel?2 2005 11 82, the support bars 32
associated with each of the plurality of frame strips 24 are not trinmed.
Hence, the support Abedreling®y, FOGRA shawwefopt sendtoriduciof dies aMwIBH,9131 et 0 each
ot her and serve as boundaries b g en_each of t? Q\ﬁaded sem conduyct or

packages. 5 TREOURRRG 9 emsetvhiend fawes $2¢12d? 283 2 AL AR SBRL4Gran & of the
sem Cond-UCtOrhgi%g%%eéeeﬁﬁﬁﬁ%w&h%ﬁ&%@c%%s C}E@IBW%E?? 32%?1%&19&'““”

packages of t 10 are functionally teste
sem conduct or as gmeidme sotindicsted lih FEF.t93% hipdndinc trineningrsedp 820 theyleads80sumppor t

bars 32, handlin r ransportin m co acka as a
pancl 15 ehot EFARLAG R R BEat AT EICE S0r o A6V UiCh gk e GRaY DS
sem conduct or 3paekanesatitato Bﬁié?g&%ﬂs oepeiedhindae 2PindiagubasRd. After
the testing step 83, the nmethod 80 continues to step 84 in which the

| eaded seni coretuoed fropacichgd shegflutahity gfdreete stps2inghe ruhaingstep &.ngul at i on
of the 15 | eaded semi conductor packages is perforned by saw ng across the
plurality of franme strips 24 along the support bars 32. It is to be noted

that the support bafisr 32 seriehdudisr ditd9 AL, d1b3Nd bhefunbitinalp feseaythbliages

used in the sawing step 84. This is so that burrs are not forned al ong
edges of #hchleaded wem@da@t@r peakpgwid e Bemp stk 2de sredingiated o prawde fjirst ep

84. .20 leaded semiconductor packages 93a,93b,93¢,93d that are now singulated in step 84

as shown i FIG. 9D.

Referring now to FIG. 10A and FIG. 10B, plan views of panels 100,102 with
15  and without adhesive tapes, respectively, in accordance with further alternate
embodiments of the invention are illustrated. In these two panels 100,102, an

intermediate slot 104 is di’sposed between two sets of frame strips 106,108.

FIG. 11A and FIG. 11B are plan views of panels 110,112 with and without
20  adhesive tapes, respectively, in accordance with still further alternate embodiments
of the invention. In these two panels 110,112, peripheral slots 114,116,118 are
| disposed between tWo sets of frame strips 120,122 and a peripheral frame 124 of the
panel 110. In addition, intermediate slots 126,128,130 are disposed between and
within the two sets of frame strips 120,122.
25
In the panels 100,102,110,112, the intermediate slots 104,126,128,130 and
the peripheral slots 114,116,118 serve as a buffer between sets of frame strips
- 106,108,120,122. The intermediate slots 104,126,128,130 enable easier deposition or
injection of a mold compound as well as better control of the semiconductor
30  packages to reduce warping caused by different coefficient of thermal expansion in

material used in packaging the panels 100,102,110,1 12._This is because frame strips




It is to be noted that in describing the steps of the method 80, the panel
10 is wused - as an illustrative exanple only. Therefore, variations in the
steps of the nmethod 80 are expected when the ot her parZlSepi@dps208% e used.
For exanpl e, when each of the |ead frames 22 includes a nounting paddle
72, then an epoxy resin or a doubl e-sided 25 adhesive tape nmaybe applied to
affix a senmiconductor die 36 to the mountihg paddl e. The sequenti al
formati on of the | eaded sem conduct or packages using the method 80 for the
panel 70 is i fdrulsd paetsd G0l 02]1E0, 192 atecshbit& cddparddrtodesu sthipszy dhthe panel

sequential for ion, on f our, .| eaded sem conductar re indicated
to. 30 sinpl ﬂ@ pﬁl@ﬂ@)ﬂ}{ themmeid coppound uged in, w@aé@ﬁéﬁgﬁbﬁdﬁlﬁaw FI G
9A shows four yamaeadHEAQ didhRs aﬁﬂqg,ﬂ?elﬁlmﬁé Qt?-g)%@fﬁicet[ﬁﬁels 79862, 780, 1 2
respective | ead frames 22c, 22d, 22e, 22f of a frame strip 24d and wre

bondi ng. Thesthahthat ofitherptasel I¥eni conduct or di es 91a, 91b, 91c, 91d are t hen

mol ded as_shown but not indicated in FIG 9B. Upon the trinmm ng step 82,
the | eads 30 are 5 trimed and formed as illustrated in FIG 9C. As shown

in FIG 9C the suppP@kloreasifig dSwriplien, Hdded s@hicasiRtbriRcilBeindPhkied9r92 of
the dam bars 28 and have not been renoved fromeach of the plurality of

frame strips foaming sugh leadedrpdomgondusior @ackages ae desrsibsd i ldonghpraferradi es
91a, 91b, 91c, 9 e f thonal ly.t d, the. four |.eaded. sem conduct or
packagos of "t AEoRilehHaRt 03 B3 B amrens i e sl AT B R YR YGRS
seni conduct or thegsiafiesd dbolidnBihatIRehdrb@l chahSesHAWos nivditicatiesk dan bt ep 84
as showmn in FIG 9D. Referring nowto FIG I10A and FIG [10B, plan views of

panel s 108 10mad¢ withoutslepprtingilionvilie seaneanil wpirit g the inyesdigact i vel y, in
accordance with further alternate enbodi nents of the invention are
illustrated. In these two panels 100, 102, an




internmediate slot 104 is disposed between two sets of frame strips 106, 108.
FIG | IAand FIG | | B are plan view of panels 110,112 with and w t hout
20 adhesive tapes, respectively, in accordance w th st 28 $eptamtteh2005al t er nat e
enbodi ments of the invention. In these two panels 110,112, peripheral slots
114,116, 118 are di sposed between two sets of franme stri'ps--120, 122 and a
peri pheral frame 124 of the panel 110. In addition, internediate slots
126, 128, 130 are di sposed between and within the two sets of franme strips
120,122. 25 In the panels 100,102, 110,12, the internediate slots

104, 126, 128, 130 and the peri pheral s{ots 114,116, 118 serve as a buffer

bet ween sel&ingf frane strips 106, 108,120, 122. The internediate slots

104, 126, 128, 130 enabl e easi er deposition or injection of a nold conpound
as wel | ad bet Adraded sempprngicterackagsicoBis®8or 30 packages to reduce
war pi ng caused i Lkel.ent of thermal expansion in material
used in packag?Egugﬁggggﬁ@%gﬁgg%%fgéi110,112. This is because frame strips
26 Septenber 2&@b 13 for the panels 100, 102, 110, 112 are shorter conpared to
frame strips 24 of the panel 10. Consequently, the nold conpound used in -

t he panel s 100, 102, 110,.11 eds to tr.ansverse horter di.stance al ong
the Frame stripbPBic BRUNG GHATGTER BTSSR HRN BN TS SHOPE el | 10,

I n the forguinidoiReer dikiRhg meaHed 16 84Tk 1Q0BEHE, RGrkagss pantli Jret hod of
form ng such | eaded sem conduct or packages are described. Al'though

preferred franpstiprepmprising atdeast phpmgunting paddle disgnosebprivesn onpesishendski | | ed
inth t i f .th f d i nents t hat. h
andl or ot Fach S v %Rt PagE D o D abE RO B P T Beliie "anc

spirit of ¢dimettb¥ BRhiti@Mar, said panel including;

a peripheral frame;

a plurality of dam bars disposed within said peripheral frame;

a plurality of leads extending transversely from portions of said
plurality of dam bars;

and

a plurality of support bars extending transversely from other portions

- of said plurality of dam bars, wherein each of said plurality of support bars is

non-contiguous between said plurality of dam bars, :

2. The leaded semiconductor package as claimed in Claim 1, wherein said
opposite ends of each of said plurality of frame strips comprises at least one -

further tie bar.



. 26 September 2005 14 Claims: L A | eaded seni conductor package conpri sing:

-~ aplurality of sem conductor dies; and a panel having | ead franmes arrayed

ina plurality of frame strips, said plurality of sem zoseharitef20dses bei ng
nounted to said |lead franes, each of said plurality of frane strips

conprising at |east one nounting paddl e di sposed between opposite ends of
each frane strip, adjacent ones of said at |east one nounting paddl e being

"connected by a tie bar, said panel including: a peripheral frane; a

- plurality of dam bars di sposed withi nllsaid peri pheral frane; a plurality of

| eads extending transversely from portions of said plurality of dam bars;
and a plurality of support bars extending transversely from other portions

- of said plurality of dam bars, wherein each of said plurality of support

bars is n@n- CCnhéﬂ@dﬂﬂserﬁlebmﬂﬁfbr%ﬁbkhg@aﬁrcﬁ'lméd/irptlaﬂﬁm Refoin aid Dier | eaded
sem conduct or kage as . claimed in Caim1l1, wherein said opposite ends of
each of SBPWO&FHE%‘F piyradifty o %bﬁltsrarfb@‘swﬁébﬁ@@ﬁﬂaﬁjaﬁﬁééqaddi‘ﬁenﬂsurther tie
bar. 26 Septenber 2005 15 3. The | eaded sem conductor package as clained in
Claim1l1, wherein said other

4. The leaded semiconductor package as claimed in Claim 1, wherem said panel

further includes one slot disposed between at least one side of said peripheral frame

. and said lead frames.

5. The leaded semiconductor package as claimed in claim 1, wherein said panel
further includes at least one slot disposed between adjacent ones of said plurality of

frame strips.




portions of said plurality of dam bars are disposed between adjacent |ead
frames. 4. The | eaded sem conductor package as clainmed in Claim1l, wherein
sai d panel further includes one slot disposed between,aéohfait 2gBe si de of
sai d peripheral frame and said |ead franes. 5. The | eaded sem conduct or
package as clainmed in claim1, wherein said panel further includes at

| east one sl ot disposed between adjacggut ones of said plurality of frane
strips. LEADED SEM CONDUCTOR PACKAGES AND METHOD OF  TRI MM NG AND

SI NGULATI NG SUCH PACKAGES 5 Abstract Leaded sem conductor packages and a
met hod (80) of trimm ng and si ngul ating such packages are described. The

Tet hod (80 lit
(r)Tthsam(a S%I’I pgﬁ%BE;Bfor m)untl ng a.ﬁ? aﬁmgﬁ%)em coﬁgﬁct oplgl(giguESGI) Y

The panel (10) ha}‘mmm@msm@@nncp'sw@ﬂw gﬁfég;dﬂsm bars (28)

di sposed within the peripheral franme (26) urality o s (30)
extending transversely fromportions of the pI urality of dam bars (28) and
a plurali ty of support bars (32) extending transversely from ot her
portions dof IH’Fé%ﬂ urality of dam bars (28) Primary tie bars (34) are
formed at opposit I f ps (24).
Slots- - (44) are dilgegggtg%n%g?\%g%% g%%?% egﬂhg?)@(ﬂé)f per?%deral frame
(26) and t heiygulatiagisheh pickhgammee descripsi. ([‘hd)nethcmk{éﬁ)rmmamnéllﬂ&)miﬂsleaact .

frames (22) arrayed in a plurality of frame strips (24) for mounting a plurality of

semiconductor dies (36). The panel (10) has a peripheral frame (26), a plurality of
10 dam bars (28) disposed within the peripheral frame (26), a plurality of leads (30)

. extending transversely from portidns of the plurality of dam bars (28) and a plurality
of support bars (32) extending transversely from other portions of the plurality of
dam bars (28). Primary tie bars (34) are formed at opposite ends of each of the
plurality of frame strips (24). Slots (44) are disposed’between lateral sides of the

15  peripheral frame (26) and the plurality of frame strips (24). "
FIG. 2 accompanies this abstract.




