23 AUGUST 2004 .AS-1128 SG 737013 vl SEM CONDUCTOR PACKAGE BACKGROUND OF
THE INVENTION 1. Field of the Invention 5 The present invent 'ﬁAU%U@'Lchﬁtt
field of sem conductor packaging. 2. Description of the Related Art There
are trends igy;&ef conduct or packagi ng -t owards packages that are highly
functional ,7%é&tvii ncreasingly smaller in size so as to provide higher
density in nounting. |n kee@EMIGONDURTOR PACKIAGEsenm conduct or package
100 of FIG. | includes a 10 sem conductor chip 2 which has a plurality of
| nput - out put pads 2a on a top, active surface 2b thereof An opposite
bottom i NaBACKGROUNDORTHY 1I8VENEIO bonded to a netal chip nounting
substrate 4 by an adhesive 14. Chip nounting substrate 4 has a top first
side 4b bonded t ol-dligldopthmynyentieni ve 14, and an opposite second side 4c.

S d de 4 t t 15 f. 4d. Second
S e ac bt onip nosH ek By ERRAIE R B R e e e ar ound

central surface 4 IDrecrggioh®fiies Relaciegessed horizontal surface 4a that
fully surrounds and is vertically recessed fromcentral surface 4c. A

plurality of hor |]21%9FR afc trapdg ﬁ%@gn%lcmr@a@falgmggt@war@maakagﬁs &dijt ars?elnghllyo and
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to an opposint ke&pmgmﬂndhcﬁe tréai) semddninsbgecksgs LEPSF FIG st iabldeesbd and

an oppqsite | ower, sec Lower second side 6e includes an exposed
surfac 3% orSLEFB?PndH‘g%P@H ié”q'ﬂ’%hnga%ﬁ Plyrglity of imput-@jHButaRadg a2 om @@Po@ﬁ%ﬁé
term nal of | n

side 6e of 535%%?2%&%9] n%?togggﬁtc orl zonfétllgpsgﬁ?cace gf gﬁ’ﬁ ﬂ[%l S n\‘}%?t?(focal |y
fecessed f roetabehip modnidig suletrets 4y amwadhesiee B is forned by partially

etching verticall throu h | 6, , from secon . I pput - out put pads

2a of seniconduct Egéﬁ?f alspbhass @B% ‘? ?lég géoéi ZBYééIF’PiVEaI ly
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conductive W res chi p mounti ng substrate 4, and | eads are covered
]

by an dAc a&é”éf?%?nf"d nasf'éf’il‘blsﬂeh%ﬁ of ghipsmaupiingk supstrifodd hag beﬂepeﬁaﬂm etched
hori zont al ﬁ?{.&{da(g&tr%ﬁ S‘Qljfac%h‘!l'(? SgDalé %I :H)gfnséj qg(;[elés%tdehcﬁrlzaolqgl ace 29 d}a(.%ri!uﬁo ntal

surface 6a o
surrounds and is vertically recessed from central surface 4c.

A plurality of horizontal metal leads 6 are arranged radially adjacent to and in
the horizontal plane of chip mounting substrate 4. Leads 6 extend horizontally from an
20  inner end 6b that faces chip mounting substrate 4 to an opposite outer end 6¢c. Each lead
includes an upper first side 6d and an opposite lower second side 6e. Lower second side
6e includes an exposed surface portion, denoted as land 6f, that functions as an
input/output terminal of package 100. Between inner end 6b and land 6f, lower second
side 6e of each lead 6 includes a horizontal surface 6a that is vertically recessed from
25 land 6f Recessed surface 6a is formed by partially etching vertically through leads 6
from second side 6e.
Input-output pads 2a of semiconductor chip 2 and upper side 6d of leads 6a are
electrically cbnnected to each other by conductive wires 8.
Semiconductor chip 2, conductive wires 8, chip mounting substrate 4, and leads
30 6 are covered by an encapsulant material that forms a package body 10. Recessed
horizontal surface 4a of chip mounting substrate 4 and recessed horizontal surface 6a of
leads 6 are covered by encapsulant material of package body 10. Central surface 4a of
chip mounting substrate 4 and land 6f of each lead 6 are exposed at a lower horizontal -
.surface 10a of package body 10. Package 100 is mounted by fusing lands 6f, and - ="
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| eads 6 are covered by encapsul ant material of package body 10. Central
surface 4a of chip nmounting substrate 4 and |and 6f of each |e2pAdUEGIFST 2004
‘exposed at a | ower horizontal surface 10a of package body 10. Package 100
i s nmount ed kyuzskasi ng | ands 6f, and 23 AUGUST 2004 AB-1128 SG 737013 v1
possi bly cetitdtiafi surface 4c, to a nother board. Sem conductor package 100
has sever al Pesllbesksl suriaes delitmg mothesibenidsel y 1 arge nounting hei ght, due
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because a Smpueiet deight)adhel at padltoSmaceciefonesrer tthe a%emﬁowﬁugtsomglhﬂﬁ and
the leads is needed to  accommpdate the wi re bonds. Further, sem conductor
package 100cnsaBsulankaisgiah, Wradddionppadkage 1) hasiagalatively largrfotgimtikecguseat h of
heat di ssi | L:S hi; ; ting
cubst rate 4 parinied BiQHCRERaREE SRk RonhihP Gy dHa e SRbis SR LTT
8, but 10 curdmaiddee thd was bBndece too small to effectively transfer the

heat. Further, sem gonductor chip 2 is _conpletely covered by the, .
encapsul ant nat er ‘Hﬁ'{er’t%?@"é’ﬁ'ﬁu?ti”h??qkﬁ%e A@@has HF%@% paeRuss forsheat dassination

package 1007has$yid Liness fi %52(5}3 i t i t for
t he ground or ggvvea%)uﬁjnputfs %??Q? Elggﬁs:otﬁrh t(??‘b%ﬁflp&g%r %%gc%degpg%pt he
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to transfer si,gnals for, chip 2. reover, .sem conduct ackage 100
oqui ¢ a0 o st St aod i KRBTy B ter e dot dowiben srBreoRgRior
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degradi ng the nmounting density on a nother board upon ‘whi ch”package 100 20
i's mount ed. diSURMISRY OF THE | NVENTI ON The present invention provides

packages descr| batiapoiue pider Sof Rt sMlr aBbotaifite i ut 35 RN Y g
footprint, pddslfer the groudd ogpoweariapaeof fheRethiconddddrchiy e cohncatdltb the 1aaHd
iITpI‘OVﬁg thermal performance. As. an exanp one enbodi nent of a

' of

e | e ! A
seni corduct®F COBREFeVITES & dscomingdy. thpseHeadsers prasatlable 4o dansfensigels fdes a
plurality ofpiperizontal netal |eads. Each lead has a

Moreover, semiconductor package 100 requires a relatively large lead frame in
order to accommodate the semiconductor chip’s fine pitched input-output pads, thereby
drastically degrading the mounting density on a mother board upon which package 100

20  is mounted.

SUMMARY OF THE INVENTION
) - The present invention provides semiconductor packages that can be made
smaller than the conventional packages described above, so as to have a lesser mounting
25 height and footprint, while providing increased functionality and reliability and

improved thermal performance.

As an example, one embodiment of a semiconductor package in accordance
with the present invention includes a plurality of horizontal metal leads. Each lead has a
first side, and an opposite second side having at least one horizontal first surface and at
30 least one horizontal second surface recessed from the first surface. The package further
- includes a chip mounting substrate having a first side and an opposite second side. The
second side of the chip mounting substrate has a horizontal central surface and a
‘horizontal peripheral surface fully around and recessed from the central surface. A

-semiconductor chip is mounted in a flip chip style on the first side of -chip mounting:
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first side, and an opposite second side having at | east one horizontal
first surface and at 30 | east one horizontal second surface receasesUST 2004
the first surface. The package further includes a chip nounting substrate
having a fi kstizsssde and an opposite second side. The second side of the
chi p nmount i #glsdbstrate has a horizontal central surface and a . horizontal
per i pher al frate and thel firstidapfdheledds swbdbat dnfut-onipuhpadseht petliplsml fpaden A

seni conduct el nt in.a flip.chip style on the first:-side., of
b roant 1 oy Mo en R Uechs i g Brufob ot S ol s ot cpenivd
first side pirtibhefltRadaiveunbfatd)ducd aRlihreoditRHtalRAcmnadteP P Bic RREERAE oPQrtion
of an active surface of the chi and optional central input-output pads at

a central Is6Pactisgony of the loads prdihe dirsiaeds offthe ehin mpuatieg sybstrate xeapecively.

connect t [ ' i . f.1he |le nd the first
si de of e%jhegfhp%gﬁob{?ﬁ% F%&?uﬁatl?aé%%?arggg gc]t%’fng‘%ﬁ?%ngi R 65%@%%‘%’5885}“ r ned
~of a har denetdp,ethe agssed tperiphersit witfasd of theasesorideids eMNibe ehffLLbMitingCibstrate,he

recessed peripheral syrface of the_second side of the chip nountin
ang

substrate, e reressed secndsuslaenkiths sepadlesidn of the leads.odle sprfeal shrfpgecof

| eads. The . i ' '

substrate aﬁnlg I})E?Eh@dast%%lr 3:)31:{8’}1? cgj em%)ﬁhﬁté?gegg{ggg%eaggfﬂ% ﬁ%ﬂgsst g(?l %ﬁiég@;%ﬁg%h%g £ pﬁe

‘| eads are esposbsidadfl thelieads aomexgloséd atst heridoatal first sutefiacaurfice ofichepmekage 10
body. ti 0[2 |y, a plurality of insulative |ayers nay be provided, with
each insul _CE ve | ayer being appl i ed on the first side of the one of the
leads or the firstpsddfy0h phbfitsbM iRUENGyeDRLY 3 prdfiBed! f5h' bL&A!
connections of the chip'to ?h_e |'ead or the CKI p nount | r?g su%strate may be
made t hr ougiisdativspleysrrgingrapphied pe direBirst vide iofi thel ctei ofdhe 5d4 erythe firgtrside of

addi tion, urfa f th m ¢onduyct or .chi be .exposed._ .t hr ough .t he
package bo?it}/",§ tar ]%'ﬁ%é}u}%scur%é%% F'n%ecg?ct“a?aé scpfj‘getcgg%s ° Wgscgu%ﬁ’dﬂ’&t ﬁ%‘tjg’ég’ﬁect s
and feat ur eshipindufting sstsatte may d8tmale thidughl® QRhinglin e dapsdtRednsinaived

r eadi ng\aof the follow ng description of the exenplary enbodi nents 20 and
t he dr awi n_gl§y‘%rher eof . BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a
crass-sectional shifationl's Seife OOMENhMAG LERHIMADOLRAGK MBuen fl.C 22

and FI G 2b are cross-sectional side views o or packa
package body, further increasing heat dissipation.

These and other aspects and features of the present invention will be better
understood upon a reading of the following description of the exemplary embodiments
20  and the drawings thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a cross-sectional side view of a conventional semiconductor package.
FIG. 2a and FIG 2b are cross-sectional side views of a semiconductor package
25  according to a first embodiment of the present invention. .
FIG 3a and FIG. 3b are cross-sectional side views of a semiconductor package
according to a second embodiment of the present invention.
FIG. 4a and FIG. 4b are cross-sectional side views of a semiconductor package
according to a third embodiment of the present invention.
30 FIG 5 is a top plan view of a portion of an embodiment of a leadframe for the
packages of FIGs. 2a, 2b, 3a, 3b, 4a and 4b. '
In the drawings, the same reference numbers are used for common features

across the various drawings.



25 according to a first enbodi nent of the present invention.. FIG 3a and
FTC! 3b are cross-sectional side views of a sem conductor packEmpAaUGUST 2004
‘according to a second enbodi nent of the present invention. FIG 4a and FIG
4b are crosggfeti onal side views of a sem conductor package according to
a third enb8di*>meént of the present invention. 30 FIG5 is a top plan view of
a portion OPETAILHILBESERIPIAION | eadframe for the packages of FlGs. 2a,

2b, 3a, 3b, 4a a sanme refer nce used
for conmon feat urg@sn%t&gcérxgsi)ﬂa%n@a%i ngﬂgs 8? 2&? %@en%m?' g#%b(f{fﬁcrﬁﬁﬁll%
SG 737013 MeteiREBAbWERBESERRTE QN YRy iatsinmngiHg ardvifg 0din RRd SfoRbwidpe
present invention wil| be described herein belowwth reference to the

acconpanyi ripseriRiign ysll-knawnangtiops GWQX’@W@E%'& pregat descriped in-detaslwindatacioi ons
or consty “Céo'@&ﬁd%?cu?é)ﬁlemﬁﬁbl?ﬁldm{n@ﬁ&?&ﬁ |nce to do 5 so would

obscure the i nvention I n unnecessar 2a and 2b show a

sem conduct or padKk&ye 2204ndagls ahdivng steﬁnamﬁuétsf padt@@dl'meﬁ&coﬁimg he Ppresent
i nvention. Sem condu tor package 101 includes many of the sane features as

package 100PTgtodiment ol thepresent gyenbqns Spmirepiueior G@‘é@g% A0 Hinchdeemay of Bt ween
thi s enmbodigRpt rebiand a%fcb‘aé gﬁah{@b dreY) Rde (e d?s%gugl%i;o%%k gﬂ%ﬁﬁ%lﬁ% fFIG

10 1. Sem conduct or 101 1 ncl'udes a Sem con has

a- plural i thetwéenpibisi qlwimdarhentr(pnd thoue that fqlkoe 2d thé onyertdgas padkage bf FEG.
surfac 2b First side 4b of chip mounting substrate 4 is attached by an
adhe5|39 14 ‘to an open central portion of active surface 2b of chip 2

fully inside of pEmidRIuSlor 'ﬁa&kﬂﬁ/eowlpﬂiclmg% Q&nc&d%f&%ﬁs;{ ¥, Whidl hbseﬁds 6

are placed about the peripheral l1ine of chip nounting s rate 4, each
spaced a sHwabitieef negpberal inprioutnetepads 3maidng ngcqaofmvmc |smgfa®LﬁbstF1mt eidé. In

| t t trat mtt
rount i ng. sl fRRE R Gl B ITRUHER y 3 ASAGH o sD sheh perlie peplisha
that full y cfflabﬁmlsiﬁlﬂceehbfalhpQ%ﬂﬁﬁﬁldhbquenbﬂérm St padf 24 NA PLiFREIL | NY
substr 20 Lower second side 6e of each Iead 6 includes a single

recess d’f‘f leads O-are Blapsdghoug theinsgipheral line of chip mounting substrate 4, each spaced
a selected lateral distance from the chip mounting substrate 4. In an alternative

embodiment, chip mounting substrate 4 is omitted.
Chip mounting substrate 4 of FIG, 2A includes a recessed horizontal surface 4a
that fully surrounds central surface 4d of bottom side 4c of chip mounting substrate 4.
20  Lower second side 6e of each lead 6 includes a single recessed horizontal surface 6a that
begins at inner end 6b of each lead 6 and extends only part of a distance toward outer
second end 6c, thereby defining a land 6f at the lower side 6¢ of each lead 6.
Package 101 of FIG. 2B is similar to package 101 of FIG. 2A, except that the
lower side 6e of each lead 24 includes at least two, laterally-spaced apart, recessed
25 horizontal surfaces 6a, thereby defining two exposed lands 6f at lower side 6e of each
lead 6. The exposed lands 6f are collectively arrayed in rows and columns at lower
exterior surface 10a of package 101.
In FIGs. 1A and 2B, chip 2 is flipped relative to chip 2 of FIG 1 such that
active surface 2a of chip 2 faces chip mounting substrate 4 and leads 6. A heat
30 conductive adhesive 14 is interposed between upper first surface 4b of chip mounting
substrate 4 and active surface 2b of semiconductor chip 2, and thereby bonds.
- semiconductor chip 2 to chip mounting substrate 4. The adhesive 14 is thermally
conductive and electrically non-conductive, "and transfers the heat of the

semiconductor-chip 2 to chip mounting substrate 4:*
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begins at inner end 6b of each lead 6 and extends only part of a distance
toward outer second end 6c¢, thereby defining a | and 6f at thed ANGUST 2004
6e of each lead 6. Package 101 of FIG 2B is simlar to package 101 of FIG
2A, except twhatssthe [ower side 6e of each |ead 24 includes at |east two,

I ateral | y- spadtded agart,_ recessed 25 horizontal surfaces 6a, thereby

defi ni ng two  expodbel PeapkRsalompuatoutpylepadsi 2k of ecmicondisior] dapl 26¢eackhfacetimos ed

| ands 6f are i Ve r ' Q nd ums at .| owe exteripr
surface 10a o@ﬁgg@%gég 41%‘1& %tﬁ%ﬁﬂé@sﬂ giﬂwiﬁ%(aﬁg,ﬁ%hh feieéecgﬁl‘f%eciﬂ’“ﬁéqtﬂfi ve
to chip 2 of thefo by auohdidiat coﬁﬁéci:iﬂ% ek B¢ GuckPai réluvedmb@L BAIL &Y. Pof
nmounti ng substrate 4 and | eads 6., A heat, 30 conductive adhesive 14 1s

i nt er posed befleBRSAUFOT an; gnisotrepie papduchine Simcin aflipwhin stylg coustioat e 4 and
active rface 2b s&d ' A nds. ...sem congduct or
chip 2 fscj) chip rmgfr)\?lleng sﬁ%‘gftj#%%ag%ﬂ'ﬁ Q%‘ﬁeegsggﬁ%gtlhéggﬁ%%%ggt‘q’ ﬂereﬁtéﬁg y%ea‘nS g
conduct i ve ansgieheof wpreakidy 6d arcundribie aich \6€ comizdtidn wﬁhﬁﬁ&@d&?@gﬁf&%ﬁﬁ%
sem conductor chip. 2 to . chip nmounting substrate 4 4 23 AUGU -

SG 737013 vlc%%ég r SRS &1 MK kit comieputithaas opHorl waHptenh davst o6 eRip 2
each face theredspiBed thdidRsd dnQliatRrQa s lrﬁg'ﬁ%)} 6295r BstQhocPFT4ROGE S:lo%% i are
electrically connected thereto by a conductive connecting neans 8, such as
a refl owed nmetoakr bedt] or @olyimidef Sgci dnosmismiinient, isodesaribain fisthier diglosv with I
conductjyve fil in-a-fLip.chip style connection. 5 In the event that neta
bal | s afrdé usé'asrpgg{ ?r@c‘cinﬁ{}ﬁﬁ“@‘é a’&g‘?fﬁ']é’@f‘gﬁ@’eﬁé mEespective 8@‘?45‘:‘?’5"‘(‘)?01'{5'}38&8 si de
6d around t henéinea i@br@_@ﬁt@@%h@@r&dﬁ% Sfterafdty BRGAd € SRWINED, NGl giﬁ%c.“ ng
nmeans 8 may be coated with an optional i1nsulating layer 16 of a prescribed
t hi ckness. | re8sY Bisingereegyper 16 may be, for instance, a layer of sol der

k, over coat | YA h_a mbodi nent _i.s descriped, further
[)melisow vmptx 10 res%e@ét’(;k?% li—qlg) gﬁ‘ﬁﬁ* %‘Q%ﬁaﬁmf’?‘ng PPRYOISOE 1 p'(tj%éné the
respective cdealsai xeeeledricaiyt éxragtheﬂ‘ii‘ﬁ[},f céhricSted rveive eﬁcﬁdotfl?ﬁm Y Edub@e |
outwardly during the reflow step, resulting in an_easy fusing process. In
pac k'agcei1531/01 @ngqc@g means, fghesppassps, Fpmy ¢iEp ;grémoc@ﬁ dends 6rtheorigh te eonduetive

| eads 6 are ehfifdding Mhdakis §P&dtﬁ§%ﬁékﬂa}ist€%&‘?&&%%"%}éa aex%@leffﬁ%hgﬁ tfﬁ&éa [tl{eégds 5

conductive 15 connecting nmeans heat passes fromchip
t hrough the deaddécti ve

As mentioned, an anisotropic conductive film may be employed as the

conductive connecting means 8, in place of a metal ball. Each anisotropic conductive
20  film comprises an amalgamation of a conventional bonding film and conductive metal
grains. A thickness of the bonding film is about 50 um, and a diameter of each
conductive metal grain is about 5 pm. A surface of the conductive metal grain is coated
with a thin polymer layer. If heat or pressure is applied to a predetermined region of the
anisotropic conductive film, the thin polymer layers of the conductive metal grains in
25  the predetermined region are melted so that adjacent metal grains become connected,
thereby providing electrical conductivity. The thin polymer layer of the remaining
conductive metal grains, ie., those not included in the predetermined region, are
maintained in an insulated status. Therefore, a position setting operation between two
component elements to be electrically connected can be implemented in an easy manner. |
30 In a case where gold balls or solder balls (or other metal balls) are used as the
conductive connection means 8, after the gold balls. or solder balls are fused to
predetermined regions of the semiconductor chip or the leads, a reflow process must be
performed after a position setting operation in order to make an electrical connection.
On the other hand, where the anisotropic conductive films are used as the conductive © .
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connecting nmeans 8, and may be transferred to the air or to a nother board
fromthe leads 6. As nentioned, an. anisotropic conductive fi23AUBUSTE 2004
‘enpl oyed as the conductive connecting nmeans 8, in place of a netal ball.
Each ani sot kwpisescconductive 20 film conprises an anmal gamati on of a '
.convent i onal*”®ovidi ng fil mand conductive netal grains. A thickness of the
bondi ng fi | ATNECtimoReaBs, ;ier Al ariseiapire cerdustive lhs arsoamplied iover redativelygr ai n

: boit 5 _ . - ted. w
15,200 GBI AR AT U8 B 8 O3
regi on of tleds @apsgictlypositicasiduit teépedt td eachioieerithemthaebntizendiotdrehs &fd t he

conductive petal grains in 25 the predeterm ned regi on are nelted so. that
adj acent methgIleisfanb e eleetrgalbp poruiceted  with gashe pther py\siaplyexertig: # heaing

conduct igvi t ¥pq/dedsiy rfofb@'o!*?‘?lﬁasi MEfe Of the remaining conductive netal
grains, i.e., those Mot I ncluded in the predeterm ned region, are

mai nt ai ned i n an Acsudiagkydwhilaitus illistretedfin T8Gs.a2 A aad PBamdghé¢ biheg dapaigt i on
bet ween two con%?g)eﬂt el enents to bg el ectrically connected, can be

i npl ement ed™PhmsRL 283 2Frahindr as 45 qoRdUCtESRonRRion get DHarrditinersshguld

bal I s (or ojhr t ; Q}ifbtp V, ' ans
8, after the g(f)sltdd}ﬁbtg%tl tgélcr)ééaslobla‘ggf b&f)glglr%q%afg%?gggg to icp‘soggg%}g}r% %ﬁ]%]ﬂggn@gi ons
of the sem efdhdembodinshishemint he | eads, a refl ow process nust be perforned
after osition setting. operati.on in ard t ke an el ectrical
connectibn,  on tHE"SENEIP HIREVIEFepRectind 1o eloHiealy COmArne PRI ar e
used as theclipndeieid stPeridpdsed AFbISTrR094d HBtckd 28 1RGugh §'Z&ﬂd%cﬂwﬂe SRRB&RI On

nmeans 8, after the anisotropic conductive films are applied over relatively
wi de ar eas ®Bfansiieeliipivptes fereeedrior ponsiustive wires,aaads FIGnk thérebys elithineting dteor

chip and t I I |t O i-t.h respect to each ofher,
then the sg%egoiﬁgﬂ%f %irg% cﬁﬂgq&pz{)\c}}; ‘gﬁg} Itt%eaggg{c\gﬁ tg% ng'g TP & ﬁuigsgﬂﬁ%rgyed

w th each ateringthedicighk yf e semicogdwcidtgackapg. 5 and/ or pressing force of a
desire evel . AS%O{(di ngl0 , While i(isis illustrated in FIGs. 2A and 2B and

the other drawi ndSki#fatoibtlll BbaliCs £ adedBas fh@redohtueicrRIEBENEEL i on
apl aced ui { B s AL Aheds, T oS sfiaalics
herein. 10 Usptigna ifidulgiingHayerslty bed denieads 6 am ah onsuditive tencapatilating amtetzl.i ng
sem conduct Oli)ackage body 10 may be formed by molding and curing a resin material. The
encapsulation is pérformed so that central surface 4d of lower side 4c¢ of chip
20 mounting substrate 4 and each land 6f of the leads 6 are exposed in the horizontal
plane of exterior surface 10a of package body 10. On the other hand, recessed
horizontal surfaces 4a and 6a are underfilled so as to be covered with the
encapsulating material of package body 10, thereby improving the connection of chip
mounting substrate 4 and leads 6 to package body 10 and preventing chip mounting
25 substrate 4 and leads 6 from being vertically or horizontally from package body 10.
Semiconductor package 101 of FIG 2A may be mounted on mother board by
fusing solder between the land 6f of each lead 6 and metal terminals of the mother
board. In the alternative embodiment of FIG. 2B, semiconductor package 101 may be
mounted on the mother board after pre-fusing solder balls or other conductive balls 12
30 on exposed lands 6f. In such a configuration, a conductive paste or plurality of
“conductive balls may be provided on exposed central surface 4d of lower second side
4c of chip mounting substrate 4.
FIG 3a and FIG 3b show a semiconductor package 102 according a second

embodiment of the present invention, which differs only slightly from semiconductor -
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chip 2 to the superinposed upper surface 6d of |eads 6 through a conductive
connection neans 8 elimnates the need for conductive wres, FAUGUST2004
thereby elimnating the need for package body 10 to cover the apex of the
Wi re | oops, amngssubsequently reducing the height of the sem conductor

package. 157P&t¥age body 10 of FIGs. 2A and 2B is formed by encapsul ating
the seni condifekage EHi B}/ V1Gg chadensdt he Awnrbaglyneprmndissussion el goensuen theg

substrate 4, diﬁ%h&;?)!e@&ﬁl{%ﬁ#gggésgyer 16, and the leads 6 in an

I nsul ati ve encapsu ng nma Package body 10 may be formed by

mol di ng and curi nip BlGse Sanandedigrsealicondhétor ehigab snohidels GNplugalivg lof Geripitbrsio

that central surfpgﬁe 4d. of hovxggr side 4c of chip 20 nobunting substrate 4
§ € R

and each | ando8f £aelangd rd 3&%?5?)%@3‘3@@"5 rad pp pdditen gﬂcmdﬁﬁ ahleaght
exteriors sur f&%ﬂ@amﬁapg?g;gg%gg&glﬁ &%-19? izﬁ}é gh&n%hﬁaniﬁg%%cﬁ@& S%—’Pa\‘jcmgﬁ? he

hori zontal surfaces 4a an SO as'to be covere

encapsul at i ngnwaitdeofi thke pefiplxaekbayel jraid\2al 0The tetmbijnputipuipui pagist Iacofcehimect i on
of chip nounti ng substr.ate_ 4 and.| ea ackage body 10 and. preventing

t
i o T gt Seckioparion Of URRG TECaS 46 o Shipugp Seatp py g} may be
hori zontal 'y se@RmPaekagpoRadtpdQ to cgﬁﬁi.c anduCh@al iﬂg&t@ﬂﬁtéﬁgs %? ad GcpA My

be nmounted on nother board by "fusing sol der betweeh the | of each
| ead 6 and melestricaly eonndotedom 4 flip-chip ke tobibangper first $ide db tod chipt muenting

enbodi t of FI sem conduct or package 1 e .mount.ed on the
ot her har g HPE Aty AErASRCE rdpediBe 395 5 ATR sd ol ebUaPRYIES o
on exposed | anBgarafd 4 nhdy Beledhidl ®aRfandHERdtinRNayd RPMEsIGHh Wil P 8R! Grdfictive
plurality of conductive balls may be provided on exposed central surface

4d of |ower SEEBREHNS mRans & cxiendsyicppesisllstwhage seasss Satsea metatiballzso st 281 G 3b
show a sem c 'Bﬁﬁ =col di a ,Se e [ f &h
present i nve%ﬁégﬁ%a?\%\%l C 5&%?#@%5 olﬁ’l %ﬂiﬁg%h %y(feg&%ﬁ%ds%%g%’o;{rg@&ﬁ) i %3
AUGUST 2004 ABok:ABe S6kd a83H6 tchdutctipaainageainkQieant 8fh packagalemd 2b.
Accordialggly, our discussion will focus on the djfferences between the

packages. 1n. FI caS SBipd ahpvepsinge the: BIRUL OBt B¥isp? Rr@eRiBoeTpingRiaict y  of
peri pher al Q%ﬁidaﬁ?%?l%ﬁecﬁzld%Q flipehipPRietion 3¢ e }ﬁlﬂamrﬁ% &E%tf]ag@@, B

1%
addition includes at least 5 one or a plurality of cent pads 2a at
a central portddsrd of padkage d 02 are availdble to carry signals to and from chip 2 without

increasing the footprint of the package.
As with package 101, a conductive paste or a plurality of conductive balls may
20 be provided on the exposed central surface 4d of lower side 4¢ of chip mounting
substrate 4 of package 102 to improve heat transfer to the mother board.

FIGs. 4a and 4b show a semiconductor package 103 according to a third
embodiment of the present invention. Package 103 of FIGs. 4a and 4b is the same as
package 102 of FIGs. 3a and 3b, except that inactive surface 2c of semiconductor chip

25 2 is exposed to the outside in the horizontal plane of uﬁper exterior surface 10b of
package body 10. Thus, heat generated in semiconductor chip 2 can be rapidly
emitted to the outside through exposed inactive surface 2c, thereby enhancing the
thermal performance of the package.

FIG 5 is a plan view of a central portion of a leadframe 18 that may be used to -

30 - make exemplary semiconductor packages 101, 102, and 103, typically where
conductive connection means 8 is a metal ball. Leadframe 18 includes a chip
-mounting substrate 4, on which semiconductor chip 2 is to be mounted, and tie bars

. 20 that extend diagonally from respective corners of chip mounting substrate 4.

- Leads 6 are radially formed about the peripheral line of the chip mounting substrate 4. .

7



inward of the peripheral bond pads 2a. The central input-output pads 2a of
chip 2 each face a portion of upper first si de. 4b of chip NOWE ADGUST 2004
substrate 4, and nmay be used for ground/ power inputs to chip 2. The
central input-nsstput pads 2a are each electrically connected in a
flip-chip styI®'to the upper first side 4b of chip mounting 10 substrate 4
by a conduct i Rractitipngssyilligprasiatesthat theigads Gémraaiwwbgmrﬁwdmﬁm&%mgﬁ tﬁ?
substrate 4 it - i hg layer 16 throug ic e
conductive L%%Hte}gﬁ%géﬁrfggng ’ﬂoexltngﬁ_ s,u%]éees%eci ally where nmeans 8 is a netal
bal |, so that an Uppecirfacedb cfohiiembintingtabsthge #&Sddajedasitt avguladss layer
descri bed above, ,ani sotropic filns_ also can be used as the conductive
connecti ng nednsAgPirRlinae Qpenng 16 areformed thigugih spulating ket dhdo exposed _

i nput-o0 putljgﬁaﬁio<n ROV, | . ot . in
a flip- (L:ghi p conneg?oJﬁg%%g{rﬁiégg{ﬁi p m&%@ﬁ#%n@%@gg?ﬂg% ﬁﬁ%é%ofﬁ@ﬁéeﬁ?:% of
package 102 aide &l af kadhl ef tho respecﬁveilegdmﬁ ds hlspa:ﬁdteﬂrv(gm aﬂng%lsfﬂatﬁvgtlmmatwt .

i ncreasing the footprint of .the package. w th package , a conductive
paste or a pliff té‘imeéﬁﬂqiégt i’\?bOpﬁﬁqﬂgsl%Po%aﬁ’é’Wth%HpEfﬁ S%@?eﬁfde‘%fposed
central surt agerdfedive!iones. H AiclFahl ubR BB dde SR hfeddn®
package 102 to fqg(?ovg heat transef e? to thg [m%her.%(%arggﬁ%[f_ . jg a_na 4b
show a semi candudtcolar shapeagred M?Mtdimbmge t:lmmaadtfttbrhgsr ﬂlehmmﬂodlmedtnﬁghe
present,4 nventi o Pa W1 of FIGs.. 4a an I s. the sane as ackage
02 of 19 ae: Mt (e SRR, the Bouons RL s udeer s SBP w0 Hang LRI Bon
chip 25 2 is agamgP@dﬁﬂspsiHQGinﬂéidQ% thi ér@%:%&éﬂ@l%ﬁ?i tHe FPREIngE 16PRRY be
exterior surface Qb of Agackage body 10. Thus, heal genérated in

seni conduct olated yith goldh (yw), siysrdiAg), niekel (D), Pbmllﬁldlml(%d)dfbr tthwrlmu'fgtbﬁteﬁ)fpos ed
I nactive surfgag cl J .mal __perf ormance o e
package. Fl Gfg&ﬁtgggg %%gﬁ&g%dwﬁgﬁa% cgg%'fcrlgrgcgﬁet%{%mggmag‘l eadfrane 18 that

may be used to 3Cominkitvecoommpdtagymemnigcae grisidud thdkh @asopkdings 162, soanst 103,
t ypi cal wh reﬁl.PfC)d% ductjve connection neans 8 is,a _netal ball., Leadfranme

I .
18 i ncllt%es o RS $rrconsluptos lup 2 cag bo wlcicall s fernsated de bedehignd2 | s
to be nount eqy FaE 34 8pb : ' I R ti
comers of chiql[]) m)u'n%af %8’ g%’zasntdrz‘g)t Eec‘h%lpq%(;el% sggh%%g’d?ﬁa{ Fl%l%l?i&@)ﬂ&a%gt t he
peri pheral | icaedusfive hennehiime meamst§ ergerslithsdughtihe regpective derdGUST FiNCAhABA
128 SG 73701

%nd’dctive connecting means 8 temporarily exists in a viscious state when connecting
the semiconductor chip 2 and the chip mounting substrate 4 or the leads 6, the

20 openings 16a act as a well protect the conductive connecting means in liquid form
(e.g., reflowed metal) from being leaked to the outside.

Therefore, the semiconductor packages described herein eliminate the
conductive wires of FIG. 1 by connecting the semiconductor chip and the leads in a
flip-chip electrical connection through a conductive connecting means. Accordingly,

25 the package is thinner ahd has a lower mounting height than package 100 of FIG. Kl.

The semiconductor packages described herein can have another advantage of
allowing a larger-sized semiconductor chip to be mounted on the same sized
leadframe as in the prior art by obviating the need to design in space for conventional
wire bonding,

30 The semiconductor packages described herein can have a further advantage of
achieving enhancement in heat radiation by extending the effective heat radiation
passageways to include the leads. In some embodiments, further enhancement in heat
radiation is achieved by directly exposing the inactive surface of the semiconductor

+-chip to-the outside through the package body. -~
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Practitioners will appreciate that the I'eads 6 typically will be provided
adj acent to two or all four sides of chip nounting substrate 423 AJGUST 2004
‘surface 4b of chip nounting substrate 4 is coated with an insulating |ayer
16. A pl uralsiifysgf openings 16a are formed through insulating layer 16 to
.expose 5 pereivons of upper surface 4b of chip nmounting substrate 4. A
portion of upper Therssimi®ndactérpakagmadesaibeeraie spebave\stilll mpatier 6dvantagk so
coated with ap insul ating |ayer 16 . beginni t Lnner,_en 6. An, opening
T6a exposes & SRS T TEREHT, dEmORIPTolaT 0 MePLopaRr Jo 1SR ) ¢
desi rabl e t hgbmpen mﬁﬁt-&ﬁﬁuté}faﬁs oouHp ©aneBklp nbuatihk sdbstaRbyahédy bah
shape and are about the sane dianeter as the conductive connecting 10 nean
8 (see FI G 2pynduptie porperidng mepngpgae ispitfoapet masissb wnhectedbmayibegissdilast r at e
4 and ypper first si . f leads 6 that are exposed through the openings
16a maygbe déltné rﬁnb‘?ﬁrlggﬁltg' (Au), silver (Ag), nickel (N), or palladium

(Pd) for the purOseesiconfiasbl pickhpdodaciidcthddsii Gaiihbive YdrememRe Bdianige
connecti ng neans 8. Conductive connecting nmeans 8 are provided through the
openi ngs 16a°f gpteching the pngyplaveeemmectingomennselrera beiglatkedde thhpyside @ad be
electrically nec : 6 i d.4b .0 chip
nount i ng subseltq ér?]g@g %?pibﬁﬁghgﬁg%?nc Iﬁllls%{%%h y'3 I %@@e g(gﬂrl]lgég}% é%a%sg%bnéh%t ?1%1
~means 8 ext ensbuhtingsupbtrith er tledpatstbiyerooiden Algydad.an houling heatertd betwaieh ve
connecti.ng ans 8 te cgrogri I%/ .exi sts in a viscious state when connecting

the sefPcondiR&asHve (R ¢ apfeRberdhe ehip gnouptag substrale ¢the frads. @ads 6,

the 20 openi pgdind G EontfibtivPERinEGing! i ' i ans
inliquid form n%_e. g. gﬁercgﬁ ov?e@ rlr‘{et aﬁn ﬁngtm g%#%g%gg&r\esggl?%{lteﬁ%ﬁ%%tﬂsﬁe.
Ther ef ore, t mspewive csntitiogdayepackages described herein elininate the
conductive wires . @f..F.G.1 by. connecting the sem canductor chi nd the
leads in a fli pv%lllep{hgl lgg?lﬁoélgﬂasg%??ﬁe%f’mr@?h‘i}%ﬂ&? aWB‘gﬁa‘icﬁEﬁﬂg% o Emcti ng
neans. Accor ¢inbghivnenBSththof,iRGKAIR tifdetdibdiBY 136 sRARdan!tB¥aFt MBNAUHONS

hei ght _t han package 100 of FIG 1. The sem conductor packages descri bed

herei nlean hghangsnin fem and, defedsymayrbe mpdatiersin ithgugdepagingsfiomehe spiduct or
chip to be I in the prior art by

obvi ati ng tEgﬂgggﬂeggﬂ%ggvgﬁgﬁﬁ§gé%%g}#ﬁﬁg%%%ggﬁflg%%ﬁ wi re bondi ng. 30
The sem conduct or packages descri bed herein can have a further advantage of
achi eving enhancenent in heat radiation by extending the effective heat
radi ati on passageways to include the leads. In sone enbodi nents, further
enhancenment in heat radiation is achieved by directly exposing the

i nactive surface of the sem conductor




chip to the outside through the package body 8 23 AUGUST 2004 AB-11295(3
737013 vl The sem conduct or packages described herein can have®sAUGUST 2004
anot her advantage of securing the nmaxi num nunber of |eads for signal
transfer byaehexstrically connecting input-output pads of the chip to the

.chi p mount i Adlsuibstrate by neans of a conductive connecting neans. The
i nput - ouput MMLM&% may be used as 5 ground or power inputs. The

sem conduct or packages described herein can have yet another advantage of
protecting the coAdemidondugtorprskegernpmpeising: f r om bei ng | eaked to the outside
and ensuring easy bondi ng when fusing the conductive connecting neans to

the chip nountin rate.or the |eads b rovi di.n | ayer of an
i nsul ating materi gpﬁgéﬁ \E/’\é)giﬁoﬂﬁn}t?}em %{%ﬁ%@@’ g%/ﬁhﬁg%deﬁaaqng[g %grséﬁ ds, Wei t her
t he chi p nouopydsitg sedond tsidet iRaviilg itheadt @8 horidedlal fdy srthck RAd € IRRCHAY €
conductiie ﬁor_lnecti ng neans extend through an opening in the respective
i nsul at i-hg Perontal pgrond syrfaceireresind; fenm thesfinsesinfagéiown and described with

reference to certain enbodinents thereof, it will be understood by those

skilled in the ardchidoutBht SiirabhaohRORRy Lile LU M BfbHELALLS fiBY be made
therein wi thout depafrting om t he ‘spi and scope e 1nvention as
defined by s$dw sequpdrsikedhadizgg ashori@o@a] SddBab FuZR4ndBANdZHnSE peigh@aB v1 WHAT

IS CLAIMED | S 1. sem conduct or, package conprising: a plurality. of
hori zont al TP ﬂFIS’aEH ‘,lndg‘ﬁ@ﬁe?eé%ﬁﬂl @%:ﬁﬂf‘g"f‘é‘t‘f* FUEHCE| de, and an opposite
second side having at |east one horizontal first surface and at |east one

5 horizontal secongkgidbidedr RSN id&l!ﬁv%*%ﬁdﬁéerﬁ&ing'fﬁéﬁﬁ?éigéo? P

mounting substrate having a first side and an opposite second side, said
second ) delends/anskithg fisgrsideontfi the chiprmeunting substrate, and izputouipud padd atper i pher al

surface ful baiRell Wrddlof B6°2ARE LA MRer B e o 6 B herat input-
output pads faces and is electrically connected to the first side of a respective one
of the leads; and

a package body formed of a hardened encapsulating material, wherein the
15 encapsulating material covers the semiconductor chip, the recessed peripheral
surface of the second side of the chip mounting substrate, and the at least one
recessed second surface of the second side of the leads, while the central surface
of the second side of the chip mounting subsirate and the at least one first surface
~ of the second side of the leads are exposed at a horizontal first exterior surface of
20  the package body.

2, The semiconductor package of claim 1, wherein the second side of each
lead includes a plurality of the horizontal first surfaces and horizontal second
surfaces, and the first surfaces of the leads collectively form rows and columns at

the first exterior surface of the package body.

25 3. The semiconductor package of claim 1, wherein a surface of the

semiconductor chip is exposed at an exterior surface of the package body.

4. The semiconductor package of claim 1, wherein the active surface of the
semiconductor chip includes at least one central input-output pad inward of the
peripheral input-oufput pads, and the at least one central input-output pad faces

- 30  and is electrically connected to the. first side of the chip mounting. substrate, -
10



a sem conductor chip having an active surface facing the first side of the
10 leads and the first side of the chip nounting substrate, arB AUGUST 2004
i nput - out put pads at a peripheral portion of the active surface, wherein
each of the peripheral input- output pads faces and is electrically
connected to the first side of a respective one of the |eads; and a

- package body forned of a hardened encapsulating material, wherein the 15
encapsul at i #gn eri al covers the sem conductor chip, the recessed

peri pheral 80Ffhce of the second side of the chip nounting substrate, and

the at | eas§. one me%emﬁ:@ﬁdhc&ﬁipﬁﬁkdg&ﬂciaﬁﬁﬂ,ﬁﬁeréﬁﬁp%ﬂﬁféF%ix%hﬂ@u I the | eads,
chip no

while the centr surface of the second side of "the i ng
substrate %?tl?%wm%wt@ﬁpmféhe@ﬁpﬂhéa@@lmma@ de of the

| eads are exonR&edl 18 thedirQids 6OME fad bi ({844 of 20 the package
body. 2. The sem conductor package o%égfsg%ﬁr%g%tﬂ% rern e second side of

each | ead Subdrairseespestipaly balaireflowstl meted batbr i zont al first surfaces and
~horizontal second surfaces, and the first surfaces of the | eads

col l ectivelgy for myQusia44, ‘ ik BSdd exteriar surface of the
package body. 25 3. The ser%&)ggn%ﬁt@?%?kage&%‘%ﬂ@sﬂgﬁ‘%?cr erein a surface
of the serisistiielyerondhé first sdefjpached thetleadn aekthefiispdidsoftheadsp of the package

body. 4. T ] r ka of claim1, erein the active surface
of the se%ﬁ%%ﬁg%%g?& gé{’tﬁ‘l%ﬁre?rfaw%le u‘ﬁlaxeéii‘ﬁv%?fﬁgyc%ﬁ%l’ {34B&t - out put pad
inward of trhaerighend thbesspdotivevpabwel tagtilball dgEndsdusivi Renihg sthe ONE central

I nput - out putsﬁgﬂlﬁ?{nﬁ@g@v& 0 and is electrically conhected to the. first side

of the chi 6‘3 PFate. 10 23 AUGUST 2004 AB-11288G 737013 v1 5.

The 'sem conduct or package of claim4, where the peripheral input output

pads and the at [Thastmizosduesnpacdagd BPHLNDY] RHére ARIp hérQanE{{ti. e each

el ectricall co ect%g%t,o the first side of the Ieég}:l) or t ec?llq?&ét si de of
i e &

the chip trone eentral dpput-opipat pad ofythe chipfaroeast elstritallpal | . 6.

The sem corghficRid RAMEAGRL Qlfdecdf?t:hg‘l%}d éﬂ;g{?h%;st SRERLe A diserete

i
insulative |ayer on the first side eads and RS i rst side
of the chi gubshafatesnegivelbby amanasotropie caidnctivedilnsul ati ve | ayer i s covered by
t he encapsul ati ng '

8. The semiconductor package of claim 1, where the peripheral input-output
pads of the chip are each electrically connected to the first side of the respective
lead by a reflowed metal ball.

9. The semiconductor package of claim 8, further comprising a discrete
insulative layer on the first side of each of the leads, wherein the insulative layer is
covered by the encapsulating material and the respective reflowed metal ball

extends through an opening in the respective insulative layer.

10. The semiconductor package of claim 1, where the peripheral Input-output
pads of the chip are each electrically connected to the first side of the respective
lead by an anisotropic conductive film, |

11. The semiconductor package of claim 1, further comprising a conductive

ball fused to each exposed first surface of the second side of the leads.

12. The semiconductor package of claim 2, further comprising a conductive ball fused to -
each exposed first surface of the second side of the leads.

11



material and the respective reflowed netal ball extends through an opening
in the respective insulative layer. 7. The sem conduct or paclkZBpAUGUST 2004
4, where the peripheral input-output pads and the at |east one central

i nput - out puks-pREz0f the chip are each electrically connected to the first
side of thentgad or the first side of the chip nounting substrate,
respectivel by i i 1 i . 1 t or
package of 1(?I"ai m?ﬂe %ﬁelﬁtseﬁdtru ekggrl gﬂgfgaﬁ?%Eh}wﬁ%ﬁi?paut%ﬁ%lﬁ%ﬁ?p%?@ﬁg chip are
each el ect rploslity of oombictieziballs arhenfthe sentsildarfate ohtherseepelctido of tHeead by a
reflowed netal ball.. 9. The sem conductor package of claim@8, further

conpri si ng SURMOUPERSSUbSTRIE] 4t ve |ayer on the first side of each of the

| eads, wherein the insulative layer is covered by the encapsul ating

mat eri al anﬁLthe.A@&ﬁﬁ@hﬁb&ﬂﬁﬁk@gﬁﬁn%@mag;ba|| ext ends through an opening
in the respective insulative |ayer. 10. The sem conductor package of claim
1, where the peripheral i?ﬁut-output pads of the chip are each

el ectrial 'y conreBlugaity of herezonial setalilepdsopach deadrhaypecs fusbside.camd @y an

ani sot ropi c i il it ] l ajm 1,
further cont I%%? %gédgﬁgosﬁfguﬂghn\gem lge{agfPEE%%W%C%EQ%&%%%%%&PI#S surface

- of the secomdizenthesabnd hefdce agtsssed Zondthe fssuefacguct or package of claim 2,
further conprising a conductive ball fused to each exposed first surface
of - the second side .of the.leads, 11 23 AUGUST 2004 AB-1128 SG , 737013 vl

13. The seni condeb‘f’}BP %%@%Fateljhﬁ?’%fl, shfds %‘?%arh"?ﬁlf?ﬁ%ﬁcp%s%%ste or a
plurality ofidondHatsidenditld £ mBFSoa dhfral BiHElcR! and W 1‘1&%&% gte}élghe?ﬁ?ond side

of the chip nmounting substrate. 14. A sem conductor pac nprising: 5
a pl ur did t ysusface rlyasennsl andwecssseddtnas theagotyal suefdcdavi ng a first side, and
an opposite second side having at |east one horizontal first surface and
at | east one hor} . A r ssed fromth LSt surface; a
chi p nounting sub%%?%%@%gt@?%ggﬁ#%@@giegfg&lécﬁdcoé]ﬁe%%)&%}ﬁ}%‘eggsctgﬁ% si de,
sai d 'secondofshelalianidfe fird side of tieadhifc@otuitilg sibsttaeendnd a hori zont al

peri pher al _

a package body formed of a hardened encapsulating material, wherein the

encapsulating material covers the semiconductor chip, the recessed peripheral

15  surface of the second side of the chip mounting substrate, and the recessed second
surface of the second side of the leads, while the central surface of the second side

of the chip mounting substrate and the at least one first surface of the second side

of the leads are exposed at a horizontal first exterior surface of the package body.

15, The semiconductor package of claim 14, further comprising a discrete

20  insulative layer on the first side of the leads and the first side of the chip mounting
substrate, wherein the insulative layer is covered by the encapsulating material,
and the chip 1s electrically connected to the first side of the respective lead and the
first side of the chip mounting substrate through an opening in the respective

insulating layer.
25 16. _ A semiconductor package comprising:

7 a plurality of horizontal metal leads, each lead having a first side, and an
opposite second side having at least one horizontal first surface and at least one

horizontal second surface recessed from the first surface;

a chip mounting substrate having a first side and an opposite second side,
12



10 surface fully around and recessed fromthe central surface; a

sem conductor chip in a flip chip electrical connection wth t38AUGUST 2004
of the leads and the first side of the chip nounting substrate; and a
package body forned of a hardened encapsul ating material, wherein the
encapsul ating material covers the sem conductor chip, the recessed

peri pheral 15 surface of the second side of the chip nounting substrate,
and t he recesig®ds second surface of the second side of the |eads, while the

central surPaPe’of .t he second side of the chip mounting substrate and the
at | east on@4 peeopd §Hﬁf]%?é’é“3)f‘ hopizond@lcesmtrak py Ceo"lndt% onzogt psriphegslposed at

2 hor i zont adurfobd Al id B SRR Ind ARcBRGkAge body. 15. The

senmi conduct or package of claim 14, further conprising a discrete 20
insulative layer on the first side of the |eads and the first side of the
chip nounting subpluraite of itseletivalaybrs, Whenslnaa raspedtlary@ne o$ thedusdaiveby t he

Fir et s e Brer s oh@pret Dl LT el e Tof ikt 58 ol o ORRGEMt5munt i ng

subst r atse tdub@e@l an opening in the respective insulating layer. 25 16. A
sem conduct or package conprising: a plurality of horizontal netal |eads,
each | ead having a first side,. and an osite second side having at | east
one hori zont al f|%§?M§HKW5@%°@mdﬂéﬁhH@EBF cstiical eppnpotiontvalth the diswa@idsur f ace

recessed fr zgg a first
si de and an&g%%)%gﬁi{éeﬁd:ﬁéggigg yt&%@%@ﬂﬁwgég%ﬁk@%g&é 737013 v
sai d secondnsilaléveayirnanda hor| zontal central surface and a horizontal

peri pheral surface fully around and recessed fromthe central surface; a

plurality of insulative |aye rei respective one of the insulative
layers is on the E\‘I?qck?gesl?cg%’fé’fm‘?%\%e egr‘?ﬂc pﬁglaiflqlgglpeg?ﬁévhg;elqﬁ)g chip
mounting Senthitiaiak Matdis Q6VES HUWeHRonGiitér dHip and the H’nﬁmnﬁ}e fdy%ﬁe,t fecal
connection with the first side of the leads and the first si'de of the chip

mounting s Lm%ftsﬁ%ﬂt peripheal gerfacsof thsireend side of theuthin m@nﬂl@@bstrﬁmhné package
body for rred[hg e&s&ﬁr&%&%{i s&@gc%p%@tshg&d@hg rolf%ilé leads, efurfe salg central

surface of the second side of the chip mounting substrate and the at least one first
surface of the second side of the leads are exposed at a horizontal first exterior

15  surface of the package body.

13



10 encapsul ating material covers the sem conductor chip and the insulative
| ayers, the recessed peripheral surface of the second side of Z3hAUGUST 2004
nounting substrate, and the recessed second surface of the second side of
the | eads, while said central surface of the second side of the chip
mounting substrate and the at | east one first surface of the second side
of the | eads are exposed at a horizontal first exterior 15 surface of the
package body. 13 SEM CONDUCTOR PACKAGE ABSTRACT OF THE DI SCLOSURE A

sem conduct or package is disclgsed that bonds a sem conductor chip to a

| eadframe using a flip chip te@hﬁFQ@Ugwo&gﬁfﬁﬂ%C}Esem conduct or package
i ncl udes a sem conductor chip having a plurality of input-output pads at an
active surface thereof. A plurality of |eads are superinposed by the bond
pads and act ARSTRACTLRBTHE PRRCEOSURIhduct or chip. The | eads have at | east

one exposed surfac ot tom.surf.age of the package body. A plurality

of conductive conngst‘:? ‘%“ﬁ%‘“ﬁ@‘ﬁﬁ?é pagkage i ﬁléglpwl @Bhﬁ‘é'@f; a4 JFBUGORBYRCothp @ 2pads

of the chip tolchdfarheadisg A MRG0 echRdYgY.S AL AxBRH §5mi¥;&f‘du§€)mﬁig%m or
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