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bonds. The conduc o e el LI
excepting the Teads, are then encapsulated in pl & Ther n mﬁj
problens inherent with this type of package. These probl emsglcgglgtsjgg %ﬂhTeNP
package being relatively thick, asymretric, and having a maxinum nunber of
material interfaces. An asynelLAGEEPIACKRMIECONPEATER 3MEP€ased bondi ng 20
stresses that act on the die while material interfaces cause a nol ded

sem conduct or package to be nore susceptible to failure during vapor phase,

sol der dip, infra red and high stress testing. A prom nent test for nolded
sem conduct or packages is 25 tBaskaaauadeofhehs WVENEdPIt ure or wat er

vapor, followed wthin a short tine by imersion in either a solvent vapor

This invention ;elates, in general, to molded
semiconductor packages, and more particularly to a molded
semiconductor package having a flagless leadframe.

10 Molded semiconductor packages generally comprise a
semiconductor die mounted on the flag of a metal leadframe
wherein the semiconductor die is electrically connected to
the leads of the metal leadframe by wire bonds. The
semiconductor die, the wire bonds and the leadframe,

15 excepting the leads, are then encapsulated in plastic.’
There are many problems inherent with this type of package.
These problems include the package being relatively thick,
asymmetric, and having a maximum number of material
interfaces. An asymmetric package creates increased bonding

20 stresses that act on the die while material interfaces cause
a molded semiconductor package to be more susceptible to
failure during vapor phase, solder dip, infra red and high
stress testing.

A prominent test for molded ;emiconductor packages is

25 to saturate them with moisture or water vapor, followed
within a short time by immersion in either a solvent vapor
or a liquid solder at or above the soldering temperature.
Water absorptlon in some currently used plastic molded
packages has been measuredby a qight gain of 0.4%. Upon

30 sudden heating, this water will vaporize and rapidly build
up pressure. This results in packages that may crack, and
in extreme cases, literally blow apart. This test is
particular destructive if there is condensed water in
package voids that generally occur at the material

35 interfaces. Even if the molding is perfect, voids may scill

be produced as a result of mechanical 'stresses in the



“

or.a Ifquid sol der at or above the soldering tenperature. Water absorption
in some currently used plastic nol ded packages has been neasured by a

wi ght gain of 0.4% Upon 30 sudden heating, this water will vaporize and
rapidly build up pressure. This results in packages that may crack, and in
extrene cases, literally blow apart. This test is particular destructive if

there i s condensed water in package voids that generally occur at the
material 35 interfaces. Even if the nolding is perfect, voids may stil
be produced as a result of nechanical stressgs in the 2 package due to
t hermal expansion differences between the nol di ng conpound, nounting flag
and silicon die. Cracks in the nolding conpound have occurred between the
die and flag, dieparichgenlddenge conpoeddespahgijoa i 6feenges befieginnghe

conpound. It is @l_f GO Eoﬂi&é WLk O l:anatsine:oelle bond areas.
Cracks and separations |n t ded seni conduct

ac ages _a S eC|aIIy
detrimental in that tK&PcE §u§% Eﬁﬁnﬂﬁédfﬁﬁtﬁﬁ?gﬁppg %onds 8 4(% § e t0 the
die. It is comoneiordieargd ah!mundieoﬁnstmqﬁﬁinsocammoqnﬂoﬁnﬁkﬁ#%ldlaq and
sem conduct or i epo FESRRCIBMbYuRE. t (R $508BsARDEBRNESS W@Sd8 to occur at

the die bond areas. racks and separations in the molded
semiconductQr packages are especially detrimental in that
they cause damage to the wire bonds as well as to the die.
It is common foyr large amounts of stress to act upon the

10 semiconductor die, especially at the sides and corners as a
crack propagates throughout the plastic molding compound.
Commonly, a separatiQn of the passivation layer from the
remainder of the die results and causes damage to the metal
circuitry of the semicohductor die. Of course, this results

15 in failure of the semiconductor device. Therefore, it would
be highly desirable to have a molded semiconductor package
that is thin, symmetrical so as to eliminate various bonding
stresses and has a minimum number of material in;erfaces so
as to reduce the number of voids contained therein.

20 Another probleh commonly en&kountered with the use of
molded semiconductor paékages is that of heat dissipation.
It is desirable for heat to flow out of the package through
the metal leads because only a minim3l amount of heat will
actually flow out through the plastic encapsulation itself.

25 Heat often encounters difficulty in fldwing from the die to
the leads and is essentially trapped within the plastic
package. This heat is liable to cause tekperature cycling
damage due to the thermal expansion coeffifient mismatch of
the various materials as well as inhilbiting device

30 performance. Therefore, an improved thermal path would also
be highly desirable.

Summary of the Invention
35
Accordingly, it 1is an object of the present ipvention

to provide a molded semiconductor package having a flagless



crack propagates throughout the plastic nolding conpound. Commonly, a
separation of the passivation |ayer fromthe remai nder of the die results
and causes damage to the netal circuitry of the sem conductor die. O
course, this results 15 in-failure of the sem conductor device.
Therefore, it would be highly desirable to have a nol ded sem conduct or
package that is thin, symetrical so as to eliminate various bonding
stresses and has a m ni mum nunber of material interfaces so as to reduce
t he nunber of voids contained therein. 20 - 3 - Another problem commonly
encountered with the use of nol ded sem conductor packages is that of heat

di ssipation. It is desirable for _heat to flow out of the_€ackage t hr ough
the netal |eads B&ESGER™ENIR2G ahLerFafoanduritinPassagew ot YALERY f1 ow
out through the phiasniogencapsul ation itself. 25 Heat often encounters

difficulty indlowing fremihe,didieibhe) ! ARG ikfeCHseM IR iYL BRPed
within the plastic ackﬁgg. This, heat i,s |iable to cause tenperature

cycling damage di€® £FOVAESt RPHEICRIFRNSPOMNT TR MAGTRAE RALHRE oh foprIlers
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an inproved thermal pathyeguhdeahsebenheebl ¥y dasi plakent Susraoscal 15he
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10 leadframe that attempts to reduce the failure rate due to
moisture saturation.

An object of a preferred embodiment of the present
invéntion is to provide a molded semiconductor package
having a flagless leadframe that is less susceptible to

15 thermal cycling stress damage.

' The foregoing and other objects and advantages are
achieved in the present invention by one embodiment in
which, as a part thereof, makes use of a flagless
leadframe. A semiconductor die is mounted either within a

20 die opening of the leadframe and essentially coplanar with
it or on the leadframe itseif, directly abave a die
opening. This allows for thinner, more symmetrical
packages having a minimum numbekx of material interfaces.
It is also possible to include guard rings for protection

25 of the semiconductor die as well as, heat spréaders to
enhance the dissipation of heat to the leads.

Brief Description of the Dkawings

30 FIG. 1 is an énlarged top-view of a portion of a
first embodiment of the present invention;

FIG. 2 is an enlarged cross-sectional view of a
portion of the first embodiment of the present anention
taken from line 2-2 of FIG. 1;

35



to ‘_prov'i de a nol ded sem conduct or package having a fl agl ess - 3-

| eadf rame that allows for a thin package w thout wafer thinning. 5

It is an additional object of the present invention to provide a nol ded
sem conduct or package having a fl agl ess | eadfrane that has a m ni mum nunber
of material interfaces. Yet a further object of the present invention is to
provi de a nol ded sem conductor package having a flagless 10 |eadfranme that
attenpts to reduce the failure rate due to noisture saturation. An object
of a preferred enbodi nent of the present invention is to provide a nol ded
sem conduct or package having a fl agl ess | eddfranme that is |ess suscepti bl e
to 15 thermal cycling stress danage. The foregoing and other objects and
advantages are achi qued in,the, prasent,invention, by, one enbod et Ly,
which, as a part thereof,” hmakes use Fea agleess |eddfrane.” A

sem conduct or dfePeEinpRinPEJtRE tAF@sSeRFt HiYEN& 120/ di e opening of the

| eadf rane and essentedd.| y ¢opa@nailaehéd diosdFsedtidtanl eadirafm ipbgeidn
dlreCtly above gfdtﬁé second embodiment of the present invention taken from
] line 4-4 of FIG. 3;

BIG. 5 is an enlarged top-view of a portion of a third
embodiment of the present invention;

FIG. 6 is an enlarged cross-sectional view of a portion
of the third embodiment of the present invention taken from

10 1line 6-6 of KIG. 5:

FIG. 7 is an enlarged top view of a portion of a fourth
embodiment of the present invention;

FIG. 8 is an enlarged cross-sectional view of a portion
of the fourth embodiment of the present invention taken from

15 line 8-8 of FIG. 7;

FIG. 9 is an enlaxged cross-sectional view of a portion
of an embodiment of the ‘present invention including a heat
spreader;

FIG. 10 is an enlarged cross-sectional view of a

20 portion of an embodiment of dhe present invention including
a heat spreader; and

FIG. 11 is an enlarged cross-sectional view of a
portion of an embodiment of the pXesent invention including
. a heat spreader with an exposed hed{ dissipation path.
25

Detailed Description of the {nvention

FIG. 1 is an enlarged top view and FIB. 2 is an

30 enlarged cross-sectional view taken from ling 2-2 of FIG. 1
of portions of a molded semiconductor package having a
flagless leadframe 22a. A semiconductor die 10a includes a
first-surfaée’iZa, a second surface l4a, sides 1%a and
corners 1l8a. Semiconductor die 10a is disposed in die

35 opening 20a of leadframe 22a which is larger than the
periphery of semiconductor die 10a in this embodiment.

Leadframe 22a further includes corner leads 24a which serve



opening. This allows for thinner, nore symetrical packages having a

m ni murh nunber of material interfaces. It is also possible to include guard
rings for protection 25 of the sem conductor die as well as heat spreaders
to enhance the dissipation of heat to the |eads. Brief Description of the
Dr awi ngs 30 FIG 1 is an enlarged top-view of a portign of a
first enbodi nent of the present invention; FIG 2 is an enlarged
cross-sectional view of a portion of the first enbodi nent of the present

i nvention taken fromline 2-2 of FIG 1; 35 4 FIG 3 is an enlarged
top-view of a portion of a second embodi nent of the present invention; FIG
4 is an enlarged cross-sectional view of a portion of the second enbodi nent
of the present invention taken from

line 4-4 of FIG 3, FI 5is an
enl arged top- vi efPofo FEMEFRMET L ‘?h‘? r]tri})aeﬁﬁoa??r‘ég‘ia"lﬁ ﬁea?% esent .
invention; FIG 6lestaitadnbangiody deeds-chdphl sexrevast edeporidadn
contacts_to the semiconductor package. In this embodiment,
an orgafri¢ adhesive 26a is employed to bond die bonding
S leads 24a to semiconductor die 1l0a at corners 18a although
an organic adhesive could be used. Leads other than corner
leads 24a may be used to bond semiconductor die 10a to
leadframe 22a. For example, certain leads 28a could be
bonded to semiconductor die 10a at its sides 1l6a, in which
10 case corner leads 24a could be used to make electrical
contacts. Electrical bonding leads 28a are selectively wire
bonded to semiconductor die 10a to form the electrical
contacts. One skilled in the art will recognize that used
electrical bonding leads 28a may be included in leadframe
15 22a to enhance heat dissipation.

An encapsulation 30a is shown disposed about
semiconductor die 10a as well as portions'of corner leads
24a and electrical bonding leads 28a. One skilled in the
art will understand that the wire bonds (not shown) are also

20 encapsulated by encapsulation 30a. It should be noted that
electrical bonding leads 28a extend from encapsulation 30a
to serve as external contacts to the molded package.
Encapsulation 30a is comprised of molded plastic -in this
embodiment, however, it should be understood that many well

25 knowh encapsulates may be employed. '

¥t should be noted that the semiconductor package
illustrated by FIGS. 1 and 2 is substantially symmetrical.
This is because leads 24a and 28a are essentially coplanar
with semiconductor die 10a. Because the package is

30 symmeqrical, some stresses are reduce&and semiconductor die
10a is supject to lesser amounts of stress. Further, the
absence of a flag in leadframe 22a allows for a thinner
package which is always desirable to save space.
Additionally, there are a limited number of material

35 interfaces because there is no flag and no die bond material

bonding semiconductor die 10a thereto.



of the thlrd enbodi ment of the present invention taken from10 line 6-6 of
FIG:5;, FIG 7 is an enlarged top view of a portion of a fourth enbodi nent
of the present invention; FIG 8 is an enlarged cross-sectional view of a
portion of the fourth enbodi nent of the present invention taken from 15
line 8-8 of FIG 7; FIG 9 is an enlarged cross-sectional view of a portion
of an enbodi ment of the present invention including a heat spreader; FIG
10 is an enlarged cross-sectional view of a 20 portion of an enbodi nent of
t he present invention including a heat spregader; and FIG 11 is an enl arged
cross-sectional view of a portion of an enbodi nent of the present invention
i ncluding a heat spreader with an exposed heat dissipation path. 25

Det ai | ed Descri ptionrof. thasl anead iavyebl Ei;p 1v;ie& andeni@r gedst ap vi ew and
FIG 2 is an 30 nl arged cros ecti.on w taken from,lin of FI G
1 of portions of® g nﬁf% % °ss§rﬁs§8§1ﬁ%cail 4 }ge %5\?’“ Il%e fql ag ?es l?ﬁ eadf rame
22a. A seni cond@®t 8PrEiesI®f rnBPidRsS S&NFF‘P%‘{“Wf aeekama had*%%c?)nd surface
l4a, sides l6a andgtessersadfFame SEZB.conduchds edibedifient S uhesposishddy. di e

5 of semiconductor die 10b is larger than die opening 20b,
depicted by dotted line 32. Second surface 14b of
semiconductor die 10b is bonded to leadframe 22b above die
opening 20b. Again, semiconductor die 10b is bonded to
leadframe 22b by organic adhesive 26b although other

10 adhesives may be employed. Although the embodiment depicted
if FIGS. 3 and 4 is not symmetrical, it includes a reduced
number of matexial interfaces because it contains no flag
and does not have a complete layer of die bond material.

The reduced numbep of ﬁaterial interfaces creates fewer

15 voids within the semiconductor package thereby making it
less susceptible to moisture saturation.

FIG. 5 illustrates an enlargéd top view and FIG. 6 is
an enlarged cross—sectional view taken from line 6-6 of FIG.
5 of portions of a molded sS$emiconductor package having a

20 flagless leadframe 22c. This embodiment further includes a
guard ring 34. Guard ring 34 \s a part of leadframe 22c in
this embodiment and is comprised of the same material as
leadframe 22c. It can be seen thdt guard ring 24 attaches
to support leads 36 of leadframe 22%. Guard ring 34 is not

25 physically connected to electrical bdnding leads 28c¢c and
therefore, does not hinder electrical &onnections within the
package.

Guard ring 34 defines the periphery &f die opening 20c.
Semiconductor die 1dc is disposed in die opening 20c.and is

30 bonded thereto by organic adhesive 26c at ity corners 18c.
Again, it should be understood that semicondudtor die 10c¢
may be bonded to guard ring 34 oflleadframe 22¢c by organic.
adhesive 26c or another adhesive at its sides l6tc. Because
guard ring 34 protects the high stress sides 16c ¥nd corners

35 18¢c of semiconductor die 10c, stress does not readily damage
it and the lifetime of the semiconductor package is thereby
increased. Again, it should be noted that a symmetrical



35iopehing 20a of |eadfranme 22a which is larger than the periphery of
sem conductor die 10a in this enbodi nent. Leadfrane 22a further includes

corner | eads 24a which serve 5 to bond semi conductor die 10a to
| eadf ranme 22a and el ectrical bonding | eads 28a which serve as el ectrical
contacts to the sem conductor package. |In this enbodi nent, an grganic

adhesi ve 26a is enployed to bond die bonding 5 |eads 24a to sem conductor
die 10a at corners 18a although an organi c adhesive could be used. Leads

ot her than corner |eads 24a may be used to Bond sem conductor die 10a to

| eadf rane 22a. For exanple, certain | eads 28a could be bonded to

sem conductor die 10a at its sides 16a, in which 10 case corner |eads 24a

coul d be used topaBkEgE! BLd Heedl ceftaact sThH aGl kik€abmdONBengrieadls £28a are
selectively wire Bonded to s ﬂ]COﬂd ctor die 10a to formthe el ectrical

contacts. One skiTfef®ti°the'ar €3rd¢8fni ze that used el ectrical

bondi ng | eads 28a mayF be- |hcqmeedeﬁﬁqgeédwam%aanféICio BeARafte heat
di ssi pation. An efcapged adidys-3@atisnahewaw ot £2es €dombDide 881 6Nt or di e

10a as wel | as p%ktkgpéiéﬁs(3¥Fgekohﬁﬁp%emiconductor package having a
‘ flagless leadframe 22d. This embodiment includes a guard
ring 38 that is not part of leadframe 22d. Guard ring 38
may be comprised of metal, plastic, silicon, ceramic or one
of many other materials having coefficient of thermal
10 expansion similar to the material of leadframe 22d. It
should be understood guard ring 38 may be comprised of a
different material than leadframe 22d. Guard ring 38 is
disposed around semiconductor die 10d and is bonded thereto
by organic adhesive 26d. Again, semiconductor die 10d is
15 bonded to guard ring 38 at corners 18d, however, it should
be understood that bonding may occur at sides 16d. Guard
ring 38 is also bonded to bonding leads 42 of leadframe 22d.
Although an organic adhesive 40 is employed in this
embodiment to adhere bondqng leads 42 to guard ring 38, it
20 should be understood that many other adhesives may be used.
Guard ring 38 serves to protect the high stress areas of
semiconductor die 10d as does guard ring 34, discussed
earlier. Again, the resulting package is relatively thin,
substantially symmetrical and has a minimum number of
25 material interfaces due to the exclusion of a leadframe
flag.

FIGS. 9, 10 and 11 are enlarged cross—sectional views
of portions of molded semiconductor pabkages having flagless
leadframes. A commonly encountered problem of packages of

30 this type is the dissipation of heat given off by
semiconductor die 10. Generally, the majority of heat
dissipates from the package through metal leads 44 while a
minimal amount of heat dissipates through plastic
encapsulation 30. A heat spreader 46 serves to transfer

35 heat from semiconductor die 10 to metal leads 44. Heat

spreader 46 is comprised of copper in this embodiment,



24a and el ectrical bonding |eads 28a. One skilled in the art wll
understand that the wire bonds (not shown) are also 20 encapsul ated by
encapsul ation 30a. It should be noted that electrical bonding | eads 28a
extend from encapsul ation 30a to serve as external contacts to the nol ded
package. Encapsul ation 30a is conprised of nolded plastic in this

enbodi nent, however, it should be understood that many well 25 known
encapsul ates may be enployed. It should be noted that the sem conductor
package illustrated by FIGS. 1 and 2 is sfbstantially symetrical. This is
because | eads 24a and 28a are essentlal I y copl anar with sem conductor die
10a. Because the acka S me stresses are reduced and
seni conduct or BPe g’st s"BB]“é‘?:t Td““fj§§§'é?d%1 dht T2 f gé’f’f‘eg]% ther, the
absence of a flcagdmntitweﬂasam@aﬂad bewsmfilnyed-t hi nner package which is

al ways desi rabl e t oFs@V e SPAGSTrAEUE TahomﬁétkmﬁlnﬁghE&ﬁeﬂf@ aaliaériﬁged nunber of

mat eri al Iy a I nge f.1.ad. and terial
bondi ng sem coné‘(uggeg}%&%&guﬁ% ; @&:%adéz Hi: &Q 3s °g\%ug%$ar ged op Vi ew
and FIG 4 Ps & ﬁsulating adhesive 48 may be cdomprised of a material such

as polyimide, however it should be understood that many
other electrically insulating materials may be employed.
Because of the thinness of insdlating adhesive 48, heat will
easily dissipate from semiconductor die 10 through

10 electrical insulatox 48 to heat spreader 46. Once the heat .
dissipates to heat spreader 46, it will travel towards end
SO0 of heat spreader 46 and then dissipate through plastic
encapsulation 30 to metal leads 44. FIG. 10 is very similar
to FIG. 9 except that insulatiﬁg adhesive 48 is further

15 disposed between metal leads 44, heét spreadex 46 and
semiconductor die 10 in a predetermined position and
therefore, no other adhesives need be used.

.~ FIG. 11 illustrates a slightly different method of

enhancing the dissipation of heat from semiconductor die 10.

20 Insulating adhesive 48 extends along the length of heat
spreader 46 so that it contacts metal support leads 44 as
well as heat spreader 46. Here, insulator 48 also prevents
shorting. 1In FIGS. 10 and 11, heat does not have ta
dissipate at all through plastiic encapsulation 30 in order

25 to reach metal support leads 44, FIG. 11 also discloses a
recess 52 in plastic encapsulation 30 that exposes heat
spreader 46. As a result, heat may dissipate from the
semiconductor package directly through heat spreader 46
without the need of dissipating through élastic

30 encapsulation 30 or metal support leads 44.



enl.arged cross-sectional view taken fromline 4-4 of FIG 3, of portions of
a nol ded sem conduct or package having a fl agless |eadframe 22b. In this
enbodi ment, the periphery 5 of sem conductor die 10b_is |larger than die
openi ng 20b, depicted by dotted line 32. Second surface 14b o

sem conductor die 10b is bonded to | eadfranme 22b above ﬂmmf'

Agai n, sem conductor die 10b is bonded to |eadframe 22 nm ﬁg sive
26b al t hough ot her 10 adhesi ves may be enployed. Al tfoufh there I ment
depicted if FIGS. 3 and 4 is not symetricalg it includes a reduced nunber
of material interfaces because it contains no flag and does not have a
conplete layer of die bond material. The reduced nunber of materi al

i nterfaces creates fewer 15 voi ds wi t hi gpriakgssem conduct or package
thereby nmaking it | ess susceptible to noisture saturation. FIG 5

illustrates an enlarged top view and FIG 6 is an enlarged cross-sectional
view taken fromline 6-6 of FIG 5 of portions of a nolded sem conductor

package having a 20 1if| agl @saddaeadhi ediuedor pddiage aEbOSY NEFLaGUESNEr .
i ncl udes a gugrd 1d NG §ﬁe rd ring, 34 Is a part of leadframe 22c in this
enbodi ment and is conprise of THE"SAME material as |eadframe 22c. It can
be seen that guard riAgsSeRiegnduches ‘E‘%ﬁ sporevirads £365bf sYdaGer AP 22c.
Quard ring 34 is seond5surpdyesi@all ys tasneabedahd Rir@eksi ¢y ;bandi ng | eads
28c and invention bekg charcterized by:
a flagless leadframe (22) including leads (28) and a
10 die opening (20)\, said leadframe (22) being physically
bonded to said semiconductor die (10) and further, said
leads (28) of said leadframe being electrically connected to
said semiconductor dje (10) in a selective manner; and
an encapsulation (30) disposed about said semiconductor
15 die (10) and said leadfyame (22) except for said leads (28)
which protrudé therefrom,

2. The molded semiconfuctor package of claim 1 wherein
the die opening (20} is largey than the semiconductor die
20 (10) disposed therein, the leadframe (22) is essentially
coplanar with said semiconductor die (10) and said package
is substantially symmetrical. -

3. The molded semiconductor pagkage of claim 2'wherein
25 the leadframe (22) is bonded to one ox both of the sides
(16) and corners (18) of the semicondudtor die (10) by an
organic adhesive (26).

4. The molded semiconductor package 6{ claim 2 further
30 comprising a guard ring (34) being disposed {bout the
semiconductor die (10), said guard ring (34) Being a part of
the leadframe (22) or separate from said leadfzame (22).

S. The molded semiconductor package of claim 4 wherein
35 the gquard ring (34) is disposed between the leadframe (22)

and the semiconductor die (10) and is bonded to at least one
-

heet Has Been Reﬂaced _ -
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therefore, does not hinder electrical connections within the package. Guard
ring 34 defines the periphery of die opening 20c. Sem conductor die 10c is
di sposed in die opening 20c.and is 30 bonded t hereto by organi c adhesive
26c at its corners 18c. Again, it should he unders%eed—LhaL_$£ﬂ1£QDQE§tOr
die 10c may be bonded to guard ring 34 of |eadfrane or gani ¢ adhesi ve
26¢ or anot her adhesive at its sides 16c. Because gjm :@maﬂ:ﬂlm’ﬂlﬁcts

t he high stress sides 16¢c and corners 35 18c of s

stress does not readly danage it and the li{gtinme of the seni conduct or
package is thereby increased. Again, it should be noted that a symmetri cal
7 package has been created. This is extrenely beneficial for the reasons

di scussed earlielbr Bbkh JticheaBigdd a(ﬁgedah@pca&ir@wsam@ls)clﬁ s8ilis an enl arged

cross-secti onal V|em/ta en fro i ne 8- or ipns of a
igonductor die an or a he51 é .
nol ded seni conduéfor package hav ng a agles cadf raie 2 Thi s

enbodi nent includes a guard-ring 38 that is not part of |eadfranme 22d.
Guard ring 38 may be eonprie @dlabd dmlonfl@Sdd Gackblé CON,c1a@RAM vhe@EiRNE,

S _the die ogening (20) is smaller than the semiconductor die
{(10) and the second surface (l4) of said semiconductor die
(10) is bonded to the leadframe (22) above said die opening
{20) .

10 7. The molded semiconductor package of claim 1 further
comprising a thermally conductive heat spreader (46) coupled
to the second surfage (14) of the semiconductor die (10) by

an insulating adhesive material (48).

15 8. The molded semixonductor package of claim 7 wherein
the thermally conductive Reat spreader (46) is coupled to
the leads (28) of the leadfirame (22) by an insulating

adhesive material (48).

20 : 9. The molded semiconductor package of claim 7 wherein
the thermally conductive heat spkeader (46) is not
completely encapsulated by the encapsulation (30}.

This Sheet Has Been R
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of,nan§ other materials having coefficient of thermal 10 expansi on
sim-lar to the material of leadfrane 22d. 1t shoul d be understood guard
ring- 38 may be conprised of a different material than | eadfrane 22d. CGuard
ring 38 is disposed around sem conductor die 10d and is bonded thereto by
organi ¢ adhesi ve 26d. Again, sem conductor die 10d is 15 bonded to guard
ring 38 at corners 18d, however, it should be understood that bondi ng nmay
occur at sides 16d. Guard ring 38 is al so bonded to bonding | eads 42 of
| eadf rane 22d. Al though an organi c adhesiveld0 is enployed in this
enbodi mrent to adhere bonding leads 42 to guard ring 38, it 20 shoul d be
under st ood that nmany ot her adhesives nay be used. Guard ring 38 serves to
protect the high stress areas GILAGER$E CTRMICONPUCTGR POGKAGE does guard ring
34, discussed earlier. Again, the resulting package is relatively thin, -
substantially symetrical and has a m ni nrum nunber of 25 mat eri al
interfaces due to the exclusion of a |eadfranme flag. FIGS. 9, 10 and 11 are
enl arged cross-sectional views ofbpbra¢toref shendlgd@syeni conduct or packages
having fl agl ess | eadf ranes. A commonly encountered probl em of packages of
30 this type is the dissipation of heat given off by sem conductor die
10. Cenerally, the najoritg of heat dissipates fromthe packaqg t hr ough
metal | eads 44 whil e & molded semiconductor package having a flagless

leadframe (22) wherein a semiconductor die (10) is disposed

in or above a die opening (20) of a leadframe (22). This

10 allows for thin, symmetrical packages and packages having a

minimum number of material interfaces to be manufactured

because no leadframe flags and minimal die bond material are

employed. The present invention further includes guard

rings (34) to protect high stress areas of the semiconductor

15 die (10) from damage and heat spreaders (46) to more

effectively spread heat dissipated by the semiconductor die
{19) .

FIG. 1 accompanies this abstract.



m nimal anount of heat dissipates through plastic encapsulation 30. A heat
spreadér 46 serves to transfer 35. heat from seniconductor die 10 to netal
| eads 44. Heat spreader 46 is conprised of copper in this enbodi nent,
however, it should be understood that nmany good thernal conducting
materials may be enployed. FIG 9 illustrates an insulting adhesi-ve 48
bei ng di sposed between heat spreader' 46 and sem conductor die 10. 5

| nsul ati ng adhesi ve 48 may be conprised of a material such as polyi m de,
however it should be understood that ngny gther electrically insulating
materials may be enpl oyed. Because of the thinness of insulating adhesive
48, heat will easily dissipate from sen conductor die 10 through 10

el ectrical insulator 48 to he spreader 46. Once the heat. dissipates to
heat spreader 46, it 244| tra l22dpwards end 50 of heat spreader 46 and
then di ssipate thro pl asti £§2n sulgpion 30 to netal leads 44. FIG 10
is very simlar to F sul ati ng adhesive 48 is further 15
di sposed bet n met al spcader, 46 and semn conductor die 10
in a predeter%fned posijt re, no<pther adhesives need be used

FIG. 1
| 26a /20 24a
| 1 )
FIG. =2 T




FIG 11 illustrates a slightly different nethod of enhancing the

di ssipation of heat from semiconductor die 10. 20 |Insul ating adhesive 48
extends. al ong the I ength of heat spreader 46 so that it contacts netal
support |eads 44 as well as heat spreader 46. Here, insulator 48 al so
prevents shorting. In FIGS. 10 and 11, heat does not have to dissipate at
all through plastic encapsulation 30 in order 25 to reach netal support

| eads 44. FIG 11 also discloses a recess 52 in plastic encapsul ation 30

t hat exposes heat spreader 46. As a reduft3 heat may dissipate fromthe
sem conduct or package directly through heat spreader 46 w thout the need of
di ssi pating through plastic 30 encapsulation 30 or nmetal support |eads 44.

9 Clainms 1. A nol ded sen1c uctor package having a flagless |eadframe
(22b) conprising: 5, zg conductoy die (10b) having a first surface
(12b) and a second ace3@1 ); zgcfl ess | eadframe (22b) i ncluding
| eads (24b, 28b) defin 20b) smaller than the
6 16cl 30c 6
4 h 4
S:E;::::I . ic:::::E?
10c
28 1| ! 28c FIG. &5
I N
| = | 26c
18¢ 22¢
36
: 4}6c 134
FIG. 6 S ——x—
36 J N\
30¢ 10c

40 26d 38
FIG- 8 I i \\ dﬁ: E42
30¢”  10d



sem.conductor die (10b) and said second surface (14b) of 10 said
sémi conductor die (10b) [being bonded to said | eadfrane (22b) above said
~di e opening (20b)] wherein only a portion of said | eads (24b) are
adhesively bonded to the second surface of said sem conductor die (10b),
and wherein other of said |leads (28) are spaced apart 15 from'said
sem conductor die (10b) and further, said other of said | eads (28b) of said
| eadf rane being wire bonded to said sem cqonductor die (10b) in a selective
manner; and an encapsul ation (30b) di pJé d about sai'd 20 sem conductor die
(10b) and said | eadframe (22b) except for said | eads (24b, 28b) which
protrude therefrom 2. The nol ded sem conductor package of claim1l
wherein the die opening (20a). is larger than the 25 sem conductor (10a)
di sposed therein, the |leadframe (22a) is essentially coplanar with said
sem conductor die (10a) and said package is substantially symetrical. 3.
The nol ded sem conduct or package of claim1 30 wherein the die opening
(20b) is smaller than t?@ sem conductor die (10b) and the second surface
(14b) of said sem conduct®yr die (10b) 12 bonded to the | eadfranme (22b)
above said di e openijn 20b) .

. FL'QJE b) ﬁr_Lzﬁ

P FIG. 9
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10 .or both of the sides (16) and corners (18) of said semico
di e?p,yf‘an organi ¢ adhesive (26). 6. The %ol ded semi conduct or
claifm 1 wherein 5 the die opening (20) is snmaller than the s
di-€ (10) and the second surface (14) of said seniconductor d
bonded to the | eadfrane (22) above saCthigh® opening (20). 10
nol ded sem conduct or package of claim 1l further conprising a

conductive heat spreader (46) caoupled to, the_second surface
semi conduct dr dié(@@&e@ﬁ congiicser package haringa Dagless 4

-
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8. The rmlﬁte‘ﬂj SiNeC ' ge of claim?7 V\/nereinthethérrrally
conducti ve eatﬁspre%%?i%?s Coupl ed to the | eads (28) of the |eadframe

(22) by &n insul atsemicotithectoe diat{20bphafitsy a f2fst surface 9.

The nol ded

I conduct ackage of claim.7 erein the thermally conducti ve heat
sem ¢ u &2]5)5 g é e y

angta serH

a flagless leadframe (22b) including leads (24b,28b)
defining a die opening (20b) smaller than the
semiconductor die (10b) and said second surface (14b) of

10 said semiconductor die (1.0b) [being bonded to said

spreader (4

leadframe (22b) above said die opening (20b)] wherein
only a portion of said leads (24b) are adhesively bonded -
to the second surface of said semiconductor die (10b),
and wherein other of said leads (28) are spaced apart

15 from said semiconductor die (10b) and further, said
other of said leads (28b) of said leadframe being wire
bonded to said semiconductor die (10b) in a selective
ménner; and _

an encapsulation (30b) disposed about said

20 semiconductor die (10b) and said leadframe (22b) except

for said leads (24b,28b) which protrude therefrom.

2. The molded semiconductor package of claim 1
wherein the die opening (20a) is larger than the

25 semiconductor (10a) disposed therein, the leadframe
(22a) is essentially coplanar with said semiconductor die

(10a) and said package is substantially symmetrical.

3. The molded semiconductor package of claim 1

30 wherein the die opening (20b) is smaller than the
semiconductor die (IOb) and the second surface (14b) of
said semiconductor die (10b) is bonded to the leadframe

(22b) above said die opening (20Db).

ul ated by the encapsul ation (30).
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