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 me“rie%ﬁgﬁ%néd;v\ed to provide individual or singulated | eaded

sem conductor  Emvagishallizafohmatont dfasieadeil @éﬁi@h&@htbﬁp&ﬁd%mgilﬁ%d uct or
r

packages is functionally ed tqug eck el ectrical performance of the
t

t est.
semi conductBUHING aEROBEUSiPY ‘h? fpa ca B¢ Broveting gengalhoingludes eaded
semcon duc taﬂ[éclﬁﬁlg HRMEmiAnIRYN 4iED 2 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




paddl e supports a sem conductor die. However, other supporting materials
such as, - for exanple, an adhesive tape, can replace the nounting paddle to
reduce thickness of the | eaded semni conductor package. F&¥ Sepiemhet 2005US
Pat-ent 5, 286,679, issued to 26 Septenber 2005 2 Farnworth et al on 15
February 1994 and US Patent 5,729,049, issued to Corisis et al on 17 March
1998, both assigned to Mcron Technol ogy, 4 nc., describe use of an

adhesi ve tape in place of the nmounting paddle. Al so, US Patent 5,789, 083,

i ssued to - Ki famsworthret4] duydFebriA99 904 dndESi Raead 51709 046y issued ¢ Oorikio glyal

I nc., describes 5 S ortstructure tQ s ort a sem conductor die
b0 ng Tontt  ERal Miar2n T hof toliPRGlened fodtickort DedimalsBheizes fesoriamusd aham
Al though the %@@éﬁ/ett%‘iﬂip%b%%fﬁ{eem@lﬂﬁﬂk‘ggd&lg Aﬁé&y% PG 51749 (BB sGRdeE

sem conduct or packages, further reduction in this size is'ITkely to cause a
probl em i n 10 Khadnaiin opd Aogustrl @S pod assiggedtod¥iqae Kaciewlog¥hins., deschibeausse ;

exi sting equi nt _used i ackagi ng and el ectrical testing. requires
o 11 cat s o & StmbEratire BAREPTLH Sermgcbi e dit Some BRI oA or
such handl i ng i isreARSBP Bk RRSBm0di fi cations can be expensive and
are likely to incur devel opnent costs that increase the cost of a | eaded

sem conduct or package. 15 In US Patent 5,926,380, issued to Kimon 20 July

1999 and assigned t 1 CO -, Ltd. . a l.ead fra lattice s used to
assenble a plural i #‘&hé?gl?ﬁ[%%ﬁ‘éetmggom_l WS%G#SPWQ Of uge#%fs .Oflll%aaﬁ{l/er, the
i ntegrated chidgficatiducta\Wackdpes, it k@Rdtion nGhisi s i3 NRely he catisoRpesBl&RSE T | bed
above still limts any reduction in the size of such 20 integrated chi ps.

Al so, trah®pohendlipger trenspostingswek pagkages: Ehis as berassd griftingenpipoent tssdino  a
test position Vi r f t l e it to formthe integrated

chi p. " Fur ¢ nePanretisRa KRE Rate i B S i o Qi A et B ave 1o
be sawn enti r &agled 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 chips. 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.

30



" to detach each of the plurality of integrated chips. 25 As consumer demands

- portions | of said plurality of frame strips comprising &t

for smaller portable electronic devices increase, developnent of smaller

| eaded. sem conduct or packages hel ps to neet such deman@&Septenther 2§05re, in

vi ew of these consuner demands, a need clearly exists for a | eaded

semi conduct or package that can be formed 3n a smaller size without being
limted by existing equipnent in ternms of handling or transporting. 30 26
Sept enber 203? 3 Summary I n accordance with one aspect of the invention,

there is di scTH8®#TY | eaded seni conductor .packa ‘Lgbddgalcadetiural ity
of semi conduct or dh@&cord&lc&wdﬂaorw&ﬁquﬁg&edgv gglgq?eﬁgrrﬁggilbgrra;ed in a

plurality of frame strips, . sai -[%Jr:ural ity of sem conductor dies being
mounted to sadecnitekicior RATRES COMRY! said plurality of frane strips

conprising at | east grawgeﬂ.gcomaﬁdbledidsi;sposed bet ween opposite ends of
each frane strip, adjacent” ones of said at | east one nounting paddl e being
connected py a tie bamd, said panel including: 10 a peri herﬁq s‘frame; a
plurality.of dam bargpgictRRaRgicad flaines sadytdpe piphHaRE|C e, ‘%&l‘r al ictbhé/1 of
| eads extending tr ans&’glru?‘ﬁ@o %&ﬁb&ﬂﬁci&ﬂﬁeﬁeﬁﬁ@hdunteﬂltqﬁ@iﬂil f8ar s;
15 and a plurality B upport bars extending trl(?{‘s?‘éﬁésﬁ%&ﬁtiké%&’lmﬂposed

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.




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,
opposi te ends of each of the plurality of frame strips caEBepRmpei o5 at

| east one primary tie bar. 26 Septenber 2005 4 More optionally, each of the
plurality of franme strips can conprise at |east one nounting paddle, the
at | east one nounting paddl e bei ng dispoéed bet ween the opposite ends. 5
Ceneral |y, adjacent ones of the at |east one nounting paddl e can be
connected by a sebordeptipnaily epely of tho phirgldyef fhing stripssancomprigroatidashs of t he

plurality of dambars c b i sposed between jacent |lead framgs. 10
ot onal . viempaRing sifler e ablsh TR meaB it SRilch g Bns SR SaER TR,
between at @asiec @g. si de of the peripheral frame and the lead frames.
More optionally, the panel can further include at |east one slot disposed
15 between adj acent ones of the plurality of frame strips. In accordance
wi th one enbodi ne I i - Dr ovi.de . met hod of
trinmmng 5gnd Si ngﬁ%ﬁ%ﬂ gg(ﬁél%%\égﬂéseom%% %[{;3 %%3@%5%?&1&%“%& hod
conpri si ng tdvansitepby okecddarptiebhng a plurality of sem conductor dies onto
‘lead frames of a panel, the I|ead frames being arrayed in a plurality of
frame strips, each of the lead frames having a plurality of | eads;

triming by punchig SRERINGL ofilr hHiiBhe BEmPLHEA LY agh taRads shor each of

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 mountiﬂg a plurality 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.




the |l ead frames; 25 and sawing across the plurality of frame strips to
singul ate the lead frames and thereby formthe |eaded seni conductor
packages.. Generally, the sawing step can conprise the st&pPeslembendofd al ong
each of a 30 plurality of support bars extending transversely froma
plurality of dam bars, the plurality of dam bars being disposed within a
peri pheral frane of the panel. 26 Septenbér 2005 5 Optionally, the nethod
can further conprise the step of functionally testing one or nore of the
plurality of sem conductor dies nounted on the | ead frames prior to the

sawm ng step. 5 Cen | | he uptin tep can conprise.the step of
attachi ng an adhesi :ongli‘l}a e&%gpgh@pﬁgn%n&nﬁaﬁbegqu%ﬁuﬁ%ho g'fl\’/ges?%gpe to a
pl anar side ofonb BEMRANSS the PREAIRP ST dmicdradctel Hid€ Riochated bARhERAI GaATRE 6t t he
step of aligning the at |east 710 one single-sided adhesive tape wth each
of t'he pl ural it {heghwingfie. st ri ps. Generally, the nounting step can further
conprise the step of affixing each of the plurality of sem conductor dies
onto the atdhesive side of the at | east one single- sided adhesive tape. 15
More general |y, the&emetally) g nbuffingaep Edndobfpiise HEpdpSe ditachifig epadifesive
el ectrically connecting the plurality of sem conductor dies to the
plurality of bidg®s ablteastp@w@gkersy@dtaﬁéeﬁl‘é’dapq togianar sgleofthegpiel y, t he
nounting step can further conprise the step of nolding each of the
plurality of sem conductor dies after the electrically connecting step.
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;



More optionally, the nounting step can further conprise the step of
renoving the at' | east one single-sided adhesive tape 2&Septentbhe2006! di ng
step. 25 Brief Description of the Draw ngs Enbodi nents 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 enbodi nent of the
“invention; 26 September 2005 6 FIG 2 is &n enlarged view of a portion of
the panel of FIG 1; FIG 3 is a cross-sectional view of a | ead franme of
the panel of FIG 2 along 5 line 3-3" illustrating a sem conductor die

nmounted thereat; F 4 s enl arged view of _a secti of the portion of
FIG 2 showi ng tvvoi:%e?aﬂ& aFregﬂE%"BViWQ?E@O@OPQfBFW?}iOé%?%TLa portion of a
panel in accordance with another enbodi nent of the invention; FIG 6 is

pl an view of a portion of a panel in accordance with yet another
enbodi ment of the FKwénisiaengsshbetiong vigwiof a deadriosse sfdbe powdbf WiGe W abdnga | ead

frame of the panel, |G 6 al.on line 7-7' jllustrating a sem conduct or
i o mount it B g hehredhe sei8ooglyr diapeuted GEiPht fng o et hod of
trimm ng and singulating 20 |eaded sem conductor packages nmounted on the

panel of FIG 1; FIG 9Ato FIG 9D illustrates various stages in form ng
the | eaded seni cobduchisan galakesd ascwiel mgpctioeofibe podionfol FIG, 2 ghowing 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




25 FIG ‘10A and FIG | OB are plan views of a panel with and w t hout
adhesive tapes, respectively, in accordance with furt2@Bergnher Adioe

enbodi nents of the invention; and 30 26 Septenber 2005 7 FIG 1 I A and
FIG 11B are pl-an views of a panel with and wi thout adhesive tapes,
respectively, in accordance with still further alternate enbodi nents of the
i nvention. 5 Detail ed Description Leaded sem conductor packages and a

met hod of trinm ng and sawing to singulate the | eaded sem conduct or
packages in accor dgnge] ¥A hill PICETI ERTRCp1aB FRAE dTRYafehinh AR WANGRLHRRIRY €
described. In the follow ng, nunerous details are provided for a nore

t hor ough descitapgs.irespectivels hapicorsanepyithetitl ferthey abicrakiclcmbgdimenthef the art
however, that .thet.i nvention may be practised without such details. In other
i nst ances, welT-RAdWn details have not been described at | ength so as not
to obscure the invention. The advantages of the preferred enbodi nents of
the invention_are manifold. 15 One advantage of the preferred enbodi ments
of the invent Dstailed Resgxipfismded seni conductor packages are easier to handl e
and transport when t 1N el . nse nt .y, | eaded
sem conduct or pack%%%d%ﬁ%%%lﬁ%g&f%&%gﬁ?g?sgn @ﬁagﬁrﬁleord Ofgglﬁ%ua#%ﬁ%ﬂ uﬁ%}%ng
linmited by exkiagilag thelltagstdinicohdueorpadkbgdsandtiondanee withrpekasdt i ng. 20 In
addition to easg é)-f han(}l ing or_ transporti n%,l anot her advantage of the

_ 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




preferred enbodi nents of the invention is that functional testing can be

- perfornmed before | eaded sem conductor packages of a pah8éptemter 800%gul at ed. -
~This reduces transport time conpared to functionally testing each |eaded

- sem conduct or package 25 after singulation. Also, time for the functiona
testing can be reduced by sinultaneously testing nore than one | eaded

sem conduct or package at a tine. Thus, i® the preferred enbodi nents of the
invention, cycle tine to forma | eaded sem conductor package is reduced
conpared to ephsiagtilasiwCis MidhisiRstbbigh codPreftirefor bhaY pRRYRNAYEhRfs t he
preferred enbodi ments of the invention 1s that the concept of Punthng and
saw si ngul at i @pcaugmmere leaded semiipnducier packegss can b transpaed andchandledavidh |

al l ows a high t hr ut k.n f.orm t he aded sem conduct or . 26 Sept enber
20058 packag SengHIRE brekhec SoBolincniton e O Suf T bl it
package si ze. pdidls Fusthera®eUb&e icEnded a6 Ei6hng € BXisRmEHOGIsOor ﬁ&?ﬁgaﬂﬁ@ agan be
transported and handled with each panel of the preferred enbodinents of

the i nvent? onhawtipgrtaaipans! efdhs proferredramadiments pf the insnion teice ¢vsralo need
to change exi %{)jﬁt%geﬁcﬂ%f?hé l%ﬁdédrsgﬂﬁ{b?lﬁﬁét&g%a%ﬂ%eé iJ‘l%Hﬂ%d.”g the panel of the
| t on. Nnce,

preferred enbodi nents o e 1nventl overa cost of each of the
| eaded sem conduct or packages is reduced. A still further advantage of -the

preferred enbodi nents._o he | nventi is.that, in addition to stjffening
the panel for easi St@‘a‘%ﬁ"ﬁ@‘,adﬁ’ﬁ‘@taﬁ “?f&g? P@er@p caihadunents gt e jpvegtianisser ves

as guides to I ) fggﬁ% A i : :

advant ageousl 3%&&"? ﬁ S&Qﬁ%%g)r étH ar tlhﬁpiﬁﬁydgrgggég:\s?%%éﬁ%t?lg%ﬁlgg%sug%?r\t/garts o]
stiffen the palsekscraguasnsiidestto ekgn tawang bladdsytpisawaing\direodasnt er ed when t he saw
bl ades rotate against the panel during sawing. 15 Referring nowto FIG 1,
a plan view of a panel 10 in accordance wth a

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.




preferred enbodi nent 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 pP@éPeitéraler 8905f r ame
strips 24 for nounting a plurality of 20 sem conductor dies (not shown).
The panel 10 includes a peripheral frame 26, a plurality of dam bars 28

di sposed within the peripheral frame 26, #plurality of |eads 30 extending
transversely fromportions of the plurality of dambars 28 and a plurality
of support bars 32 extending transversely from other portions of the
plurality of damb Primary tie bars 34 are forned at opposite ends

28.
of each of 25t head'&‘l?tﬁ f*glafec @Swegbme%%iwsg@fﬂzmperi@he%égu@e?étamémﬂ vi ew
along line 3- ?'lurglfity%f lrﬁeaﬁ'lfé esftﬁﬁrﬁ %%1&%4%&&(1%?5%' itf.jf@G! 8 on d lgicﬁitsfd@to?% In FlG

3 with a sem on_ducto nounted thereat. The sem conduct or c?i e 36 is
af fi xed ont o a@nrtaadtids The peipdes EBhede sbots#hlte abioie theadhlestieyecaifedape 40. The

sem conductor die 36 electricall onnects to_tw | eads. 30a, 30 .
respect i v_e%y \?fdfger %FQQ%ﬁzﬂfsﬁﬁ#e%’@f%P@%gi&ﬁ%ﬁt Qmﬁr’é‘ﬂ_@sﬁﬁ‘“@?‘é’aﬂk% ed
bet ween si des opinelfaBelPR). AMRE ifbrnidiRiBs14R 48Rk &E’&se@b&%%ﬁ H%m%farsffiiﬁ,@gbs'[ rips
24. A slot 44 is indicated in FIG 2 on the left side of the portion 20.
The pur pose ofo thsegetheipalstrdss foseach ofieqliratityef femesttrips?t. caused by 5

different coefficients of thermal expansion of different materials used
wi t h packaging of the panel 10. Also, internediate slots 48 are disposed

bet ween dam bars 2®afetflg nb® t@PRDIA ah BRILFARE vRlY 855sd:86n §66P1RTokR 20
plurality of frame strips 24. Referring nowto FIG 4, an enlarged view of

a section80 stowsiavoderd framepdla,2Rb. Endvef thewplutadigyiof suppres baza2ighon-Each of
e B LYol BRI a3 PR GoB FSET) BB ©
22a, 22b. HencesidefoStp fadtfraness 23232106l N@iph 610 Bares Mamtddding 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




- "28a is not connected to another support bar 32b extending from another dam
bar '28b. It is to be noted that the tie bar 34 that is illustrated in FIG
4 is outside the body 15 outline 52a and is not a part 26Feptewbere8eb f r ane
22a, The plurality of frame strips 24 without the internediate slots 48 is
shown-in FIG 5 for a panel 60 in accordance w th another enbodi ment of
the invention. In accordance with yet andt®her enbodi rent of the invention,
FIG 6 shows a portion of 20 a panel 70 having a plurality of nounting
paddl es 72 f orhemunel 107y exteldifigfédcbiydady tie bAE178 Fra slimbrydictsard PUisphredn) . The
panel 70 al so does not have the internediate slots 48 as in the panel 10.
Secondary ti e opRpsiterndoiniel of haphuality obfiemestrinsd. nounting paddl es 72. 25
For the panel 70, FIG 7 illustrates a cross-sectional view of a lead frane
22 along line 7-7° having a sem conductor die 76 nmounted to a nDunting
paddl e 72. In thi S wiethod thﬁnﬁﬁﬁﬁmgmﬂ@ﬁgﬁmatﬂigaeaﬁ@disanmbmﬁmbﬁrpdach :

wres 78a,78b to | eads . 30c, 30d respecti_vel ¥1 The | eads 30c, 30d extend from
dam bars 28c, »8ae thepnet 1Qisifustratpd prigh 3 Hewichary in BIG. 8 hke mgthod SHihesms et

nmountin addl f :
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di sposed at o ends of each of the it strips 24. A
Tethod 80 of SrEImideG siees et it Sparasidketelnpeth il AEE BaBRAGES 5 ust ng
the panel 10 hﬁdﬂh'dfﬂ%&ﬁlﬁiﬁ%d\éﬂ 6&%&&&9%&!&% 1d-Bd&d §aneBive £ 4058 had. PG

begins at step 81 in which a plurality of sem conductor dies 36 i s nounted
onto the Headexdmplapé n@ee tin vhesipglesided@dhddiemtnpad0 isrte bades], dicnaetli ng t he

dhesi ve side 38 of the singl {0ck de of
The panel L0, BRSOG4t 1be Epen il pals® inBi Rt amre or

the single-sidggsaghesive tape 40 is used. For

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




10 exanple, if nore than one single-sided adhesive tape 40 is to be used,
then each single-sided adhesive tape 40 needs to be aligned wth each of
the plurality of frame strips 24. Upon attaching the skafémemsbagi@ddsadhesi ve
tape 40, each of the plurality of 15 sem conductor dies 36 is then affixed
onto the. adhesive side 38. Muunting then continues with electrically
connecting.the plurality of sem conductorlties 36 to the plurality of

| eads 30 of respective lead franes 22. One technique to electrically
connect the pleQyithbistppootibasedd aseodated orithadiaddsofifie pRidality of fremplstipa 24 taye wdt

| eads 30 is,. for e | e, by wire bonding. is kno in the art, re
bondi ng bonds'tf_éqﬂg@??ﬁggaes @BH‘EQP@PSDW?%%%&?tﬁﬁ%PW@‘%& fgume etaﬂa_ﬁéf%?ac i es 36
to the purabinelaflf sdrflfihodflaarldleiviedfl chtf it 1 ERMERRERATDLAbRMaACh Of

the plurality sem conductor dies 36 after electrically conhecting the
plurality of sem conductor dies 36 to the plurality of |eads 30. Upon

. ) e U SR .25 LTRSS B, L0
plurality of sefceANRUGTIINs Wir8HedfvdlPadsbGated dSthi th@BBedmitdRNci@PuUNt i ng the

plurality of sem conductor dies 36 onto the lead frames 22 of the panel
10, the | eadspatkagés aflhe pangtld arghwectippally tested.i Amtbd leatled seppic@Rlugior 30

hi ng.  Af i mi he, | eads 30 f | f 22 of th |
Do h "panel | Plkied B b ERneERE e Fperd Bl YorpE R patrcR Rt ioeg ) b he
trimmng stepudspoRpicai®RadRmidohdBetor pAtRaSddRB Ahtnd) 3¢ Sasite ﬂ%&ﬁﬁﬂlﬁ%ﬁ with

each of the plurality of frame strips 24 are not trinmmed. Hence, | _
support b#f s ganperimedadivideabeaded|semjcopfludgterpaskages thas hpee hesn depelliseher and
serve as boungpghgﬁmggtmeen each of the | eaded sem conduct or packages. 5
The net hod 80 continues to step 83 in which one or nore of the

sem conduct or dies 36 respectively associated with the | eaded sem conduct or

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.




packages of the panel 10 are functionally tested. As the |eaded

. sem conductor packages are still attached on the panel 10 by the support
-bars 32, handling or transporting the |eaded sen conducibdiepieanbkr29es as a
panel is easier than handling or 10 transporting individual |eaded

sem conduct or packages that have been depanellised or singulated. After
the testing step 83, the nmethod 80 continliks to step 84 in which the

| eaded sem conduct or packages of the panel 10 are singul ated. Singulation
of the 15 | eaded s@mstadiglcFiG. gn!ae]m@te&m;r&nneasﬂchbmdwbmaaw Ate, 2k s t he

plurality of frame strips,24 al t he sup ort b | s to .be noted
that the suppwn%ﬂr@rgﬁpegmﬂead fames RcrrshaZenahor %E‘%ﬁéff}?%ﬂ‘a%‘ﬁwﬂfﬂ ades
used in the s _ Ig r fakeng
edges of each%%gﬁg 1%edm:sgtenrlntégo %g?%ﬁr&%dbﬁagggs? lg %rg ?(g e%i%[\g}\npng step
84. 20 It is asoshosnriet edt nbekted mn T8 OB. lﬁ]pogthmiemsnmgﬂapfmt,ﬂeln&lsﬁ@dreso t he

panel 10 is used as Il Lustrativ e .on variations in
Phe steps o THEMRLambRmeg e bRttt £ SheAShuva eI, slndiesiBrprobirs, o
used. For exagphg,stii@aciRAGH oftfer poiiond 9?91" the ABBDad?2d A M8 RoFbERUNT I NG
paddl e 72, then an epoxy resin or a double-sided 25 adhesive tape maybe
applied to af famovad Som cashad thapluiity geranes sthips Hbithe rigupénioiten S2The
sequential formation of the | eaded sem conductor packages using the nethod
80 for the panel 70 is illustrated in FIG 9A to FIG 9D. In describing the

sequenti al formati aier Mls¥mic@uaudiGderh 12T 9Y8 LAY fuRQEIFADE s Stht Hslirc at ed
to 30 Sln‘p|lf%/ FIG 9A to FIG 9D. 26 Septenber 2005 12 Accordingly, FIG:
c§

9A shows 10ur legded ssonerndueior backegssid tl@lfn;argqetngﬂéaaquéﬁigulaf%tqprﬁ ¢ our
respective |epd;Ifanes, A0G0Po51as& 35038538038 ATEAR bl ifstif t@d‘% M &

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



bondi ng. These four nounted sem conductor dies 91a, 91b, 91c, 91d are then

nol ded as shown but not indicated in FIG 9B. Upon the trimmng step 82,
the l'eads 30 are 5 trinmed and forned as illustrated i r26Ee@emd&€ 2088 shown
in FIG 9C the support bars 32 are still attached to other portions 92 of
t he dam bars 28 and have not been renoved fromeach of the plurality of
frame strips 24 in the trimmng step 82. Mter the seniconductor dies

91a, 91b, 91c, 91d are functionally tested, the four 10 | eaded sem conduct or
packages of t foe the panelssi00;192248,1a2 eresshogert aingehrédtoframg sdepd Dhiof the pated

sem conduct or _ packages 93a, 93b, 93c, 93d f hat .are no i | ajed in step 84
as shown in Fi& Comtananby ﬂxeﬁaolaawnpa e m&ema%ﬁ@ﬁ%@io,ﬂpwém of
panel s 100, 10 1 - W4 i i i

Becor dance wi LR Et RaRo e b BB B P TR IR L1

il lustrated. thantheoéthepangadel s 100, 102, an internediate slot 104 is

di sposed 3$tmeen two sets of franme strips 106,108. FIG 11A and FIG 11B
are plan ews of panels 110,112 with and wi thout 20 adhesive tapes,
respectively, in aﬁ%&@@@g&ngdééaﬁgﬁbﬁ hedded t@BIcoRddRI AL IGBORROL AR off t he
invention. In these two panel's 110, 112, peripheral slots 114,116,118 are

di sposed bet wiapringsyich deadedsenhiconductor pagiagavae deseribadl Althvegh predersdd f r ane

Coeh _ T . " | _ "1
di sposed bt uaBRoUERts A ARE R, gt BL TR P} Gt ip T dfindat oBL° |
the panel s 10feddpcfetRd blnbodinhatd thheiuiesbad Bafidland bR AoliZfatidss ddbeand the

peri pheral slots 114,116,118 serve as a buffer between sets of frame strips
106, 108, 1#0, 1pade wiboytslepantipaftemeths seaps and4pird of thegnyetioanabl e easi er
deposition or injection of a nold conpound as well as better control of

t he sem conductor 30 packages to reduce warping caused by different
coefficient of thermal expansion in material used in packagi ng the panels
100, 102,110, 112. This is because frame strips




26 Septenber 2005 13 for the panels 100, 102,110,112 are shorter conpared to
frame strips 24 of the panel 10. Consequently, the nmold conpound used in

t he panel s 100,102, 110, 112 needs to transverse a shor2&8epthnttiea®@ls al ong
the frame strips of the panels 100,102, 110,112 than that of the panel 10.
In the foregoing description, |eaded sem conductor packages and a nethod of
form ng such | eaded sem conductor packages are described. Although
preferred enbodinments are described, it shall be apparent to one skilled
inthe art in view of these preferregd enbodi nents that nunerous changes
and/ or nodi fications can be 10 made wit hout departing fromthe scope and
spirit of Cidimst nvention. 26 Septenber 2005 14 Clains: L A | eaded

sem conduct or package conprising: a plurality of sem conductor dies; and a
panel having Iééﬁmkﬁéﬁ@§mé@Féyéﬁmkﬁﬁémﬁﬂﬁ¥§%ity of frame strips, said

plurality of §§Fﬁgg?gy&%ﬁ5mgﬁﬁéwgg£pg nounted to said | ead franes, each of

said plurality ane strips conprising at |east one nounting paddle
di sposed bet weami opposite ends of each frame strip, adjacent ones of said
at | east one nounting paddl e being connected by a tie bar, said panel

including: a peripheral. frage, a plural.ity of .dambars dispase .thin said

peri pheral fr anPEreLbying Wi Bty Brisdn S EADHY TERia TRy SO AL
portions &t sindkbddac®l dAMPRA Mounted to said lead frames, each of said plurality of

frame strips comprising at least one mounting paddle disposed between opposite ends

of each frame strip, adjacent ones of said at least one mounting paddle being

connected by a tie bar, 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.




. and of said 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 pluralityzsefepsmibebaoss, 2. The
| eaded sem conduct or package as clainmed in Claim1, wherein said opposite
ends of each of said plurality of frame strips conprises at |east one

further tie bar. 26 Septenber 2005 15 3. The | eaded sem conduct or package

‘as claimed in Claim1, wherein said other portions of said plurality of
- dam bars are di sposed between adjacen

b | ead frames. 4. The | eaded
sem conduct or package as clainmed in Clg|n11, wherein said panel further
i ncl udes one sl ot disposed between at | east one side of said peripheral

~frame and said lead franes. 5. The | eaded sem conductor package as clai ned

in claim13. mh&heﬂemds@sdnmai&ﬁictorfwékdg@ras icREhbE 5CRm! 1easaieréi&m 8ai& lo@er di sposed
bet ween adhacent fs of sajd plurality of frame strips.
rtions of said plurality of dam bars are disposed between adjacent Iead frames.

4. The leaded semiconductor package as claimed in Claim 1, wherein 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.






