1 SEM CONDUCTOR PACKAGE W TH POsI TI ON MEMBER AND
METHOD OF MANUFACTURI NG THE SAME Field of the

I nvention [0001] The present invention generally

rel ates to sem conductor packages and packagi ng
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[0004] Attempts have been made to remedy the warpage problems for
semiconductor packages. For example, .S, 6,331,448 discloses a semiconductor package
that comprises a leadframe including offsets from a major plane at a non-perpendicular
angle thereto. It claims that the offsets are useful for preventing warpage, bowing,
skewing, or other distortions of the semiconductor package when subjected to the high
temperature or changes in temperature. As another example, U.S. 6,020,221 discloses a
semiconductor device that comprises a stiffener member, where the stiffener member is

attachable to the semiconductor package substrate for purposes of minimizing package
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| ead Summary of the Invention

[0007] Therefore, one of the objectives of the present invention is to provide a very
thin semiconductor package that has a good balance of warpage and die/pad flexing.

[0008] The present invention provides a very thin semiconductor package that, in
one embodiment, comprises a leadframe with a die-attach pad and a plurality of lead
terminals, a die attached to the dic-attach pad and electrically connected to the lead
terminals via bonding wires, a position member disposed upon the die and/or die-attach

pad, and a molding material encapsulating the leadframe, the die, and the position member



termnals, a die attached to the die-attach pad and
electrically connected to the lead termnals via
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Brief Deseription of the Drawings

[0014] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like
elements.

[0015] FIG 1 illustrates the die/pad flexing problem encountered in the molding
process of a very thin semiconductor package.

[0016] FIG 2A shows a cross-section view of one die-down very thin

semiconductor package in accordance with one embodiment of the present invention.



[0015] FIG I illustrates the die/pad flexing problem
encountered in the nolding process of a very thin
sem conduct or package. [0016] FI G 2A shows a
cross-section view of one di egdown very thin
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[0024] The present invention provides a very thin semiconductor package that has a

good balance of warpage and die/pad flexing, and a method for manufacturing the very
thin semiconductor package. Prior to detailed description of the package and method, it is
to be appreciated that the basic manufacturing technology and semiconductor designs are
well known to those skilled in the art. Therefore, if the missing of any details will not
affect the practice of the principles of the present invention, the details will not be provided
herein for the sake of brevity and simplicity.

[0025] Briefly, the very thin semiconductor package in accordance with one
embodiment of the present invention comprises a leadframe with a dic-attach pad and a
plurality of lead terminals, a die attached to the die-attach pad and electrically connected 1o
the lead terminals via bonding wires, a position member disposed upon the die and/or die-

attach pad, and a molding material encapsulating the leadframe, the die, and the position



affect the practice of the principles of the present

invention, the details will not be provided herein

for the sake of brevity and sinplicity. [0025]
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[0029] The position members may be made of any suitable material. In the
preferred embodiment, the position members are composed of Si, Cu, or Epoxy.

[0030] The materials for die attach may be any available die attach material known
to those skilled in the art. In the preferred embodiment, the die attach material is paste,
tape, or deformable adhesives.

[0031] The wires for wire bonding may be any available wire bonding material
known to those skilled in the art. In the preferred embodiment, the wires for wire bonding

are composed of gold, copper, or aluminum.
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[0035] In certain embodiments, the position member may be made of thermal
conductive materials. When the adhesive materials used for the position member
attachment are thermal conductive, the exposure of the position members on the surface of

the very thin semiconductor package will enhance the thermal performance of the package.

[0036] Examples
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accordanceé w
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ub ected to warpage tests. The split pad package as
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refdllag: ShouNegahbMél war page nmeans that the edge of
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No position | position position position position
member member 1x1mm | member 2x2mm | member 3x3mm | member 4x4mm
4.3um -0.42um ~17.52um -33.2um -51.81um
[0042] The introduction of a position member into a semiconductor package in

accordance with the principles of the present invention has been experimentally determined
to significantly increase the yield of the molding process during packaging. When
semiconductor packages are without any position members, the dies and bonding materials
can be subjected to substantial offset flexing by high speed molding processes. The offset

flexing has two effects on the final semiconductor packages: (1} the dies and bonding




the edge of package warps up and its center warps

down. [0039] Table 1. Effects of different position

menber on warpages No position nenber Wth position

menber Wth position nmenber @x3nm (silicon) 3x3mm

(copper) Control case 4.3um -33.2um 18. 26um Ful | pad
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posi tion nmember into a sem conductor package I n
siwtsHdamekagsi whpagee dpsaribedl,phe posfiort memperesantlso introduce small but

adc@é B]:pl vcg% H?g?e; b g}?aecgg ees{Ih h%,?@F‘ca}%gtex%%rg%ﬁg}lﬁg&ustrate increased

wWPIPAge as a dwulliﬂﬂ tR@GEAAbNGS PV nREHeAeN dMCatdaﬁu&xaglﬁéa&% .member
are without any position nembers, the dies and bondi ng
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| ose their good contacts so that the packages wl |
inﬁ‘éi/‘élbd‘i@%‘b? Sraicorgreagce cMopeivier.chaprretserrpmt the sxamplys that the

méi}al nggg&ﬁgﬁ S 83 1?&?11 'PI\%‘%]%I 1ef ‘%lg a?%ne)i%ﬁ%aegc Routine

very stanti al en t
expabisitentiomivill &mhnmea;mspihsé gdMdtiah o‘i’\ﬂfaﬂﬁgﬁabl 4 YOdiedH-hi¥mber,

qual i f e affected packages from further
OB5H eat | SHEF R pisary idiaor he: bespieer b pregsence o partcular

cn%&%'n&g.s af8yiMote THELSLLY Ctab'%'nﬁa%’dng a?ct nﬁfsk&%]e and that the
be present in a sing e sem con
lll[’@IDMPB chﬂ 1IS eloa sgpbsiiteto mltmmdlafke eaﬁoodliﬁ@htosﬁdlehﬁé@hﬂuﬁfaﬁnmn will
reduc t he
bebsie dppalem % lYose havmg ordinary skill in the art to which the present invention
pertains, Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.



substanti al package warpages described, the position
menber can al so introduce snmall but acceptable
war pages i nto packages. The afore-nentioned exanpl es
illustrate increased warpage as a result of the
addi tion of position menber(s). In addition,
posi ti on- nenber size cancﬁ9(5?§ate W th increased
war pages. [00441 \Warpage is Je I ned as the deviation
of edges and center from an assuned plane. Wen the
i tion. nenber and the remai ni ng package are conposed
“%%Eﬁgk?Pg%ght mat eri al s, warpage may be increased.
Moreover, it appears fromthe exanples that the
material conposition of the position menber can
L f urfwesy tamyssericandrpiayeackpeasepmeprisiegiper i ment ati on wil |

det _ Flat. s l.ection of terials for a

ost CAREReRRAAMLERE T Se iy RSP e Ton

hasa diedizpdedentdtd dw-itthch@h@r ence to particul ar

enboaiﬁgnts it.will be understood that the )

entfoRiPFERt of banding wies ¢laeticallyaoaneding thadic and Jamplpity of lead
terndip@Re is not so limted. Alternative enbodinents of

the present invention will becone apparent to those

hawat depsortad rpositioakinkmben foheraventing lwpe claribier pe@sente during

i nvent | ertains. .Such alternate enbodi.nents are,
packiie ooy PO @W&%wag sbahesit ash oy @O8IHPR jrpembgryis disposed

ont® @RABe @hd bAE oPHRSANEast AV RN nRGAREDE M- Ysed Hifo sfl?eoﬁ’ig—attach
of the present invention is described by tﬁe appende

padcarg ms and is supported by the foregoing description.
9 What i.s.clainmed is: 1. very .t hi.n . .
cert O R hunt Vb S b R e el e iepbpige wires
the pbsitical ihéntb&fsolag a6l fdvey e N@ky ShidREmeoflii®r@t fadkdpepad; a
di e di sposed onto the die-attach pad; a plurality of
bonding wires electrically connecting the die and the

pl ural J.bY; rm.nal s; .| east. two posifioen
2 ey B! scrOha b PPl o Bk 7 Shels IR PR e M acach pad
has @ uplitniie-ageeblpad dedgis entt yarpobedi-atisbe pad Rasansifontrh@nber.

at | east two position nenbers is disposed onto the

die and one of the at | east two position nenbers is

3. di spesed @ @nliBehdde®t BAUAEE of BB 18Rercin the leadframe is made of

at least one material selected from the group consisting of Cu, PPF, and Alloy 42.

4. The very thin semiconductor package of claim 1, wherein the position members are

made of at least one material selected from the group consisting of Si, Cu, and Epoxy.

5. The very thin semiconductor package of claim 1, wherein the position member is
made of thermal conductive materials; thereby, when a thermal conductive adhesive
material is used for the position member attachment, the exposure of the position member
on the surface of the very thin semiconductor package will enhance the thermal

performance of the package.



a nol di ng conmpound for encapsul ating the | eadfrane,
the die, the bonding wires, the position nenber so as
to formthe very thin sem conductor package. 2. The
very thin sem conductor package of claim 1, wherein,
when the die-attach pad has a split die-attach pad
desiy Lac: 3 f |2 3 NOS| Lit
O renbar o § IR oo A Shar, SRS e RERAs made
of allgrishoil, mythealeiclectel dronethd foraupeconsistirgoe gid, cappdr easitaluminum.,
one material selected fromthe group consisting of Cu,
PPF, and Alloy 42. 4. The very thin sem conductor
7. PaCKRYGerOthif lsahMohdudthehaidie bPBIaRRS fhORINBEBS:Sor®hember is an
~ made of at |east one material selected fromthe group
integsH Ppgtof My loddigime. Cu, and Epoxy. 5. The very thin
sem conduct or package of claim1l, wherein the position
menber is made of thermal conductive materials;
8. theaelythowh@n adui@tiftle & R GhinVRnaENRBILAE pablied! kall method
is,used for the position nenber attachnent, the
congxipH e sieps phe position menber on the surface of the

ver r g ‘ ,

e L RTINS 1 BRSO SR P SREE g

t hi disgeingeoimdupdsitionraakbgeo ofie dil@bnhé diendtexkipad t he

wire bonding,.is made of at | east one nateri al .

sl UeosHe ¢ i Ph@élog% aigle b riks gteraw@clwa@ OPROSIg dp dlag first position
me@Pé; al um num 7. The very thin sem conductor package

of claim1l, wherein the position nmenber is an

i ntdigpoalngpastconfl pokitioh epathbcammio he #pnett thodlid opposite to the die-
attaggnu,acturing a very thin sem conductor package, said

P#fod conprising the steps of: providing a | eadfrane

W tdlectrigiidcdhhd¥in@liid 1Bagk biFatyed 18aPRREnAalll Sr@t t ach
pad; disposing a first position nmenber to one side of
t heengprsuating she sadframe giss bengling dires, aod aasitibe megibdesads to form

e fie- h osite to the first position
theggﬁﬁ@?%c%%%%ggﬁﬁgﬁggggcond position nenber onto the
top of the die opposite to the die- attach pad,
electrically connecting die to the Plurality of |ead

9t ermengedodzgielat §p§fi}191'§ifﬁ g dirRosingaft ¢igried resgion member uses
adhBGNAI PR %% tf@@o@o&hgi@t@lﬂg ﬁﬂﬁi’f baste tQﬁ‘e 4 c{e%rmable material.

10.  The method of claim 8, wherein the clectrically connecting of the die to the lead

terminals is done by wire bonding.

11.  The method of claim 8, wherein the wire bonding is made of a material selected

from the group consisting of gold, copper, and aluminum.

12. The method of claim 8, wherein, when the die-attach pad has a split die-attach pad

design, each part of the die-attach pad has a position member.

13, The method of claim 8, wherein the leadframe is made of a material selected from

the group consisting of Cu, PPF, and Alloy 42.



the very thin sem conductor package. 9. The nethod of
claim8, wherein the disposing of die and position

nmenber uses adhesives selected fromthe group

consi sting of glue, paste, tigpe and deformable

material. 10. The nethod of claim8, wherein the

el ectrically connecting of the die to the | ead

termnals is done by wire bonding. 11. The nethod of

14.cl alim B¢thnt ef elam Bheheicinethb posdiioig niesibentenake od a material selected

erial selected..fromthe group consisting of gold,
frof bt FE SRR S 9% LR et hod of ol am 8,
wherei n, when the die-attach pad has a split
di e-attach pad design, each part of the die-attach
15. padT heisediop o8+ ainof, whsrbirthe (11 icTBemBes thadé obtharmal gpnductive
PPt bR AT TP Rl Th S s RpAE R S postin
methber dtédchnibg, tHRt di?ds@é of ki@ os@tionviendémon iR feBéd bOMhe very thin
menber is made of a material selected fromthe group
senierdietps paskage will enbgneedhe thepaghperipgnangge! thet nisknest
claim8, wherein the position nmenber is nade of
thermal conductive materials; thereby, when a thernma
16. coribhec miethed agthdsiiny 8, mbibmin dle pssitiqe thehidier ihen pasghl pat of the
enber attachnent, the exposure of the position nenber
lead§iiM%he surface of the very thin seniconductor package
wi || enhance the thermal performance of the package.
16. The nmethod of claim@8, wherein the position nenber
17.i s Ammethoédpalmgpafactwingt heveryl dudf seareondiidtor Aagreghoshid method
co fors. anpuf actuf{i ng a very thin sem conductor package,
HPASHEART Ho¥ ©'conprising the steps of: providing a
| eagtbviaimg akeddiraddbih 8pldiMitpbf [@aderhBrd AR Sdidddach pad:
di e-attach pad; disposing a die to one side of the
di elisposiagls dixip, ongisidsoxithrydia-attrehspadyosi t i on nenber to

t hey: .éﬁi . ' di e;. di sposi econd position
rorbar Shedh i bichafertieite G RIS BR T AREEEN e
opphigiotiggt 0 sthv@ddpsitioal eeinbet ahloy theosmec kidegofdihe dig-aitach pad
t he pl uraal ity of lead termnals; and
opposite to the die;
electrically connecting die to the plurality of lead terminals; and
encapsulating the leadframe, die, bonding wires, and position member so as to form

the very thin semiconductor package.

18.  The method of claim 17, wherein the disposing of die and position member uses

adhesives selected from the group consisting of glue, paste, tape and deformable material.

19.  The method of claim 17, wherein the electrically connecting of the die to the lead

terminals is done by wire bonding.

20.  The method of claim 17, wherein the wire bonding is made of a material selected

from the group consisting of gold, copper, and aluminum.



encapsul ating the | eadfrane, die, bonding wres, and
position nenber so as to form the very thin
sem conduct or package. 18. The nmethod of claim 17,
wherein the disposing of die2and position nenber uses
adhesi ves sel ected fromthe group consisting of glue,
21.pastes niARf f . . [ . hakD d, s
of claim 17, afv:h@éa%gi ﬁxgﬁglgilgg%?iléc%hc? %agn?}%c?isﬁ—g[[ ?)%daua(;h pad
desigie die to the lead terminals is done by wire
bondi ng. 20. The nethod of claim 17, wherein the wire
bonding is made of a material selected fromthe group
22.conshsinkmod of clahd7, BaBAl whéhe JidAlkRUPad hds a Shit diRtach pad
met hod of claim 17, wherein the die-attach pad has a
design) pach g o theadip-apadh padewgs gnositon nehdenet hod of cl ai m
17, wherein, when the die-attach pad has a split
di e-attach pad design, each part of the die-attach
23. \%{;\d T li’e_aseiag@ Olﬁ blaidrﬁ n 7n®h¢1€iﬁl.th<§&adf;{7&rﬁe i’@hﬁtﬁﬁoffaf m@tlbﬁiilr@eléaaed from
erein.the |le me is made of a material selecte
‘heﬁ%%cof‘ﬁ%ﬂf&@@sﬁ’i’ﬁs?@%@f‘b?f- Cu, PPF, and Alloy 42.
24. The nethod of claim 17, wherein the position
menber is made of a material selected fromthe group
24. conBlies triethpdob! Slajim A, ‘elmdeiEptbx yposi2ion mbmberetshoddofof a material

aClaim 17 wherein. t.he positio nber is nmade of
Selef;kglﬂr%‘? zhecg(g?]%%qqs\;énr fg'r Hi@g%r%é?’eby, when a t her mal
conductive adhesive material is used for the position

menber attachnent, the exposure of the position nenber
25. on Tthee methofdaeb ik Hé, wherajn tthé rposigivine owchbet 65 nualek afjehermal

con%cj.tﬁvgf_ﬁﬁem%ﬁﬁ gfég}gl?)}, E»Y%gequ%:tli 'ﬁ” oc%}rga?ﬁ\?e[ % e%)igcg p{%ﬁ%xﬁ?%ﬁised for the
positenheembe Anchmé@gizl cxpasidre of thdgositiralr®BBon the surface of the

very thin semiconductor package will enhance the thermal performance of the package.

26.  The method of claim 17, wherein the position member is an integral part of the

leadframe.



