23 AUGUST 2004 .AS-1128 SG 737013 vl SEM CONDUCTOR PACKAGE BACKGROUND OF
THE | NVENTI ON 1 Field of the Invention 5 The present 'nvent'@AU%U@Lchﬁzt
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
i 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.

Second sj de 4c | Qt entra 15 surf.ace 4d. Second
si de 4c of chip %#?%8@& r)ﬁF ?g Q’ ﬁia?ﬁs)dn%fcgﬁuﬁ?ﬁ‘ldlﬂ?t&wafﬂ%%ed 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@diaakagﬁs &dijt arsehighlyo and
the h trat t
hor i zont ar | yagierl, 18l 5falhel VB PUIHOR, S BIEANE riinet 30T gn BERRS o 4

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% or%e%wnda%t%fﬁa ié”q'ﬂ’%hnga%ﬁ Plyrglity of input-@)HButaRadg 22 omBuicPoRativat

‘terminal of UPREK 88 ShekEll): [ nd
side 6e of Seach | ead 6 1 n%?togggﬁtc or | zonfétllgpsgﬁ?cace gf gﬁ’ﬁ %%Y@n\‘}%ﬁ?ocal |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 Egéﬁhf alspbhass @B% ‘? ?lég géoéi ZBYééIF’PiVEaI ly

connect ed tid, @A hn Opﬂt@fte BotoBa BRI \Rechhd §8e & m%ﬁm'ewlﬁ'@iéﬁ&s@& bGllf':Brﬁ céntral

conductive wires 8, chip npunti ng substrate 4, and | eads are covered
]

by an dRcapdtiassnfd. naﬁf'@mlfwsuleh%& of ghipsmauniingk supstrifoty hag beﬂeoeﬁ&ﬂm etched
hori zont al a h i subhstrat.e. 4. and,re ont al
surface 6a a(?) dI ot %Ia ﬁfgz}c% %:%\?gtr)aleégl% b{/b%éln%ar%cse lsﬁed 01}%8{1% Hﬁe ﬁﬁfﬁg‘ﬁa%‘ body

10. OentraIsusuvﬂthmﬂddsav@fwallyhb@smmimm@ntﬁdlbﬁﬁio%m.4 and | and 6f of each

| ead 6 are exposed at a | r. hori zont al
P A pl%.rahty o? wgnzontal 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 connected 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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surface 10a of package body 10. Package 100 is nounted by. fusing |ands 6f,
and 23 AUGUST 2004 AB-1128 SG 737013 v1 possibly central surfzg:gU@JSTQ0@4
not her board. Sem conduct or package 100 has several drawbacks, including a
relatively hanges nounting height, due in part to the need to cover the
apex of wirgggiwith the encapsulant material. In addition, package 100
has a rel atmﬁélbyyqs@trgbsurfa@@m,utfmmqsb@émael as predeterm ned | ateral space

i e bonds. Furt rernogifieh Rk ob s SGBRT obSPASRS Fiiddne SCOATRYRIE oo

di ssi pat i onmoun{iiie hpightyedug paphrt ab theadecd ﬁasccmtltﬁ@ dpSx LI QUSH EXPOBS R
central surface 4d of chip nmpunting substrate 4. Heat is also transferred

to | eads 6 ENfEBU B#disbt Inaddifioneackagy 0 hag aéélaam@vllarae ot hespuse oo
| f h

Sl ox 3 T RBLENGh ANSESEC BOGCIEH: sFHCdRtr SEFSAOUALAY IR 1

di ssi pati onacchmaclatedhe:Wma bpﬂdﬁ(age 100 has a further d| sadvantage in that

t he i nput - out put ds for t ground or._power. i.nputs of the sem conduct or
chip are connect eﬁ-ﬁ'ﬁ@ T, S5 GOg! H%tor packgge é@‘ﬁé‘é&ﬂlm}@dﬁ"?@?s dor heat shsginaley,

t hose | ead

sem conducf?)l?é gackag %13%} E%%qu%sg%ﬁghﬁéltgﬂa &p{“(’%ﬁ ceﬁf}h arcg/%{ede% ﬁgr der

t 0 accommuodaventingsubstrdte ntlgett ie nlso tiapsferréd tneleaﬂst&:th&dtghmpndumiure puites [Bablst,

t hereby, . drast.ical |l y. degradi ng t unti.ng densjty on not her, bo rd upon
whi ch B k padueye Wiges bar o ot o) e User fEmise
i nvention paRyizas eaplaeRdesledd ggcﬁﬁgﬁﬁcabﬁﬁﬁntcﬁﬁte'?ﬁl nﬁi@%bPrSHHillti £ hkgran

t he conventional packages describ above, so as to have a [esser nounting
25 hei ght adel]P?ef@!lprl nt, while provi d| ng i ncr eased functionali ty and

reliability and mal

enbodi nent of a s%éh?‘iplgg% %gg 1‘6&%&@@ fhcfAicaélpa ﬁPaEﬁ?e lﬁlp]é SYput

i nvention ipulk fistethe grquhdlbﬁi)mmt igputbhof lhé@&hﬁ;bndt&:&c&lclﬁ;ﬁr&d%on@afbh th efdediRs a
first side, and an opposite second_side having at |east one horizontal
First dorf Aweconictive Waes 8o dcoamnsty thossrieads e sergilal o dansierEgany e om

the first s&ﬁég_ce. The package further includes a chip nounting substrate
having a first side and an opposite second side. The second side of the
chi p nmounti ng sub¥breaver, basicanduotor packagk 166 néquirdes a welbthoady darge Fead 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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.horizontal peripheral surface fully around and recessed fromthe central
surface. A sem conductor chip is nounted in a flip chip styl @epAUGSEST 2004
first:-side. of chip nmounting 2 23 AUGUST 2004 AB-1128 SG 737013 vi
substrate apdiiske first side of the | eads such that input-output pads at a
peripheral p#txyion of an active surface of the chip, and optional central

i nput - out pusubstiels and the fostridedf th@bads Mhéhatummlt-@utnu\‘/pacbut fi peiphekd pertomd ar e

ana the 11 8% SRAREE BiteE ortf b tn il Prutl TRRER B0 §L areiieal” S

package bodyortioh WEdho hctivehmefled) Qﬁceﬁﬂfcﬁ@&%lé’éﬂlﬁﬂlyr@ﬁ]ﬁédt&i to- héefist 5108 of a
sem conductor chip, the recessed peripheral surface of the second side of

the chip no’i?ﬁ?ficﬁ@je oumet thadcads andhthetfimgt sdscafdbeehip mavnting ststige, @ﬁpqcﬁéelsecond
d f 4
side o é:)%@lg@g b-gﬁ rcﬁlall'?aﬁ’& 184 Enl psultapg% fico fegﬁ lil%g r%.g:%g tcpr

nmount i ng SU e at east one Ti1rs ace 0] SI de

“of the | eadshiprthe eecpmé(jaeﬂphe&alf‘mﬂaz&)af tle detomt s1@e<bﬁtheca;m1ﬁnnbﬁm ﬁlﬂasﬁ'ﬁe
package 10 bog165 Optionally, a plurality of insulative |ayers nmay

pr ovi ded, Raessefl feeAndisuriacy el e SS@?%SI%Fp?ﬁ thgdeadp {The cpﬁltr@tsusfawfof
the one of #BRLEACSIObS @E%ﬁlg fn%im &R etalﬁg tﬁé‘h@ﬁ%%ﬂh'ﬁ}& Sd L f‘{h% The

el ectrical connections to the or t nount |
‘substrat e nsegoipksidudethelieaisghe exposqslbm‘l anlgorizontah drst exfedot surbice 0§ ﬂieqiack@e 15
| ayer UP agld tion, a surface of the sem conductor chip may be exposed
through1 he ackage body, further increasing heat dissipation. These and

other aspects andopaly,es Pfurélﬁ? M%ﬁ%{&wbmﬁ%’s'&a Vipd | fr%ﬁa?twl ach

under st ood upon a readl n the foll ow ng deScri ptl on e exerrp ary
émbodi nent gmlﬂ@tl‘émldyttrtb@nmr apptied on threefisd side BRIEFOOESOR! REECN 1BF ﬁfﬂald:amﬁw NGS

FIG1 is a k.ona i.de e conventio n

package. ﬁ?‘é%gﬁ’ gﬁ ";’Bé%?e '%F ggc%%a@t PBREOY 8€&\?I 3\'}%% ﬁ‘ g‘ S the
seni conductdhip pRekege subdrarcney Ok MEadecothfoulzh Mt olﬁﬂii@dhf’fﬁé\}esﬁéctivléQnﬁﬂﬁﬁ%nt
i nventi FIG 3a and FTC! 3b are cross-sectional side views of

sem coﬂ%uct]éYerpackage according to a second enbodi nent of the pr esent

invention. FIG 4 %q tflnGa%Hﬁfgf
sem conduct or pac age1 0accor %ﬁg@;@ﬁ@%@h&%lﬂg? nq%[ ?}Yﬁ(ﬁg& 6‘?‘8‘% n
i nventi on. B0kdgde®oly, farthertiogrepdimmhent dissiphtian. porti on of an enbodi nent of a
Ieadfrarrefor-thel, . . .
hese 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.



packages of FIGs. 2a, 2b, 3a, 3b, 4a and 4b. In the draw ngs, the sane
reference nunbers are used for common features across the varzZpABIGUST 2004
drawi ngs. 3 23 AUGUST 2004 AB-1128 SG 737013 v1 DETAI LED DESCRI PTI ON

Vari ous exemphagy enbodi nents of the present invention will be described
herei n bel oWW%&twh reference to the acconpanying drawings. In the follow ng
descri pt i onDEJAILEDhBESCRIRIIOMs or constructions are not described in

detail si t , | t he i £ in. detail.
mr e | on and bh Yol “SoBiby SRS BF he PERC oo RE B e
enmbodi nent Iedreihhbelptvesat rfoxaot i 1N theSQBt AR draddsadenl Qe | BALWHERS

many of the,  sanme features as package 100 of FIG 1. Hence, our discussion
focuses on YfseHRiE,WeH-kngwn fargiions pEoansiuetions pre oj descrihed i detail sinesi toske)  and

t he conwenty g&ﬁe\ﬁ i it ' duct or package 101 includes a
sem con uctég?»@@.}}lgi%ﬁ , F%&‘ieﬁggé pjeﬁ?sa%md%&gf peri pheral i nput-output
pads 2a al ong edgdSsoRaaaid 2k showl acenddondhttos tpasitage 104bacbrdify Ro D WE NY
substrate 4 is attached by an  adhesive 14 to an open central portion of

active surfERRedmeyol the present veRtiqn, stexcendugior patkasa 101 mshidesmapyiof tieds
2a. A pl ur aahteYredarddfas! r e t ' |l 4 chip
nount i ng substrgte 4,355’§§ﬁ"§gggge Pﬁgiag.eﬁ%&g? %ﬁrgﬁpgﬁdd?}gﬁ%ggg dflﬁgrr%ﬁ%ﬁ'sue
chi p nmount ibegweanbibisr et dimentr(amhtimke dranfliove andntho dénventionat bagkag®vAFIGQ
substrg@e 4 is omtted. Chip nounting substrate 4 of FIG 2A includes a
recess holr'i zontal surface 4a that fully surrounds central surface 4d of

bottom si de 4c ofgemtitehduBlR ifaBEhgB URRL fRliRiled a setiicoiRiElor Wg?ﬂ?ﬁg@ﬁiﬂf

each lead 6 includes a single recessed horizontal surface 6 ns at
i'nner end aBudlityeeldreripheral Bipuoutpkt padd 2a aling qdges ofictixe dinfacaribe Fi

outer secopd e def.i nin | and .6f . at. the | ower side 6e of
cach 1 ead. eb ol Bbund LB RaRa ) Mdtiled vy B Balisig T adiGn oPg] cuitaf Peftonn
except t hatoftabtive sunfhes 25 bdehipe ffly @aide dfgrepRdal inphttigsut phdd BASA pluddlity

| at eral.l y- spaced apar‘t, recessed 25 horizontal surfaces 6a, thereby

def i ni Hayt v Teads Ssaiplaggrtiabost therperiphpl Wneef dbep wouiinensubstzate 6, earhepasegosed
o | P SPELLFSLAP BN U GO | B BETAYT
to chip 2 cimbed@nent, e mothtng 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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active surface 2a of chip 2 faces chip nmounting substrate 4 and | eads 6. A
heat 30 conductive adhesive 14 is interposed between upper figsAUBUSETERB04
4b of chip nmounting substrate 4 and active surface 2b of sem conductor chip
2, and ther aby2ddands sem conductor chip 2 to chip nounting substrate 4.
The adhesi v&%4¥lis thermally conductive and electrically non-conductive,
and transfers theThea@erphertlhiapuieprtpanpadst 2n of lsgpicendustarnéhip Poeavhi fage the

substrate 4 T 4 - G, 73701 1 The peri pher al
"t - out put 5G9 oL oGS oA o), et R Seraraet 6o
of one of thehbeadby & ohdpaivkagenckbitg naditls B, SudH 8L FefAddyme@NBACIES, of
thereto by a c?nductive connecting neans 8, such as a reflowed netal ball,

e.g., of gol 8PIHPT ¥dedetr angnisghopificenducsiye Slmoincflipiohip fyle gprmestion.f | i p- chi p

styl e copnection. I I . 1 h

conductive connec??tr?s%rrvrggﬁ%ﬁ%&@{ag %g?%ﬁ%e %%du%gtél? %gﬁé gug%%g?%étﬁ%g S}?gﬂ%%a of

connect i on wirepionhef wgsp eidt i6d aramd dhe ticy ©f comitotied with therRBsecBvésyndaetiwoat ed

with an optional insulating | ag;e]gq 16 of a_ . prescribed thickness. Insulative
a

| ayer 16 nmay (EDCHIGE MgeRs;AcRa Soated owith g @ptipnal KinsulgtiRges fayeh o6, obra
polyi m de. SysBscaiBe® HRAGH-SE 15 i OWV3 \ ct to
FIG5. Wth ;iﬁrch a% insu:e%f%Eﬂlég%gégrtlﬁgg?%%g%ﬁ%%%&%’l 8{ ?i\‘/%oq%%ﬁlééc I ng -
means: 8 i s prasventea, br guiypideadSnch ant embaliyentuisi degctibel firfHep Wekive pvith
resul ti in_an asy f US| rocess..ln package 101 of FIGS.. 2A and. 2B,
si nce tﬂg Se,ﬁ"f%’&ﬁ@ﬁﬁ%igr 5 ch‘?‘ﬁi g“’gﬁﬁlqsﬁw@tmﬁ AYFL tRe LsReckive conductyg gonagelng
thermal I'y conngis@ds pidvinted GanPiph@ddidlyodthardtP RS hY 8 if ans
8, heat passes fro.msgthi p 2 intop'?he Ie%ds éﬁfhrough t%ﬂe&%gng’lr}gfllﬁ%g&ﬁe
connect i ng mEdpsivgingaecossy be transferred to the air or to a nother board

fromthe |eads ni 4.0 ani sgtropi ¢_conductive fjlmnmay be
enpl oyed as the 6%10@35% %/de1 Qﬁﬁlrgesggﬁhanﬁgngmg&? %?enseml‘é@gu'étf)r 81“193% &?gﬂ%ﬂ .
Each ani sot r dgads & erdeledtiivally adl fhietalboominesed with afthl GBePby @i &ndactive
convent,_onal bondl,ng fil mand conductive netal tgr ains. A thickness of the

bondi nd ¥ i | mPENCEEBEmesys Bnheat passes GpaneiRe igto Badepds édhinueh theconsbelivegr ai n
I's about S5 Meofn&iihk ?1?6%119% eGP BEYGhiN G AR %:eiagrr 5 19 a'lﬁoﬁl%afafzgd ¥ gwa

thin polynmer |ayer. heat or pressure IS ap ed to a predetermne
regi on of thdeadadi sotropic conductive film the thin polyner |ayers of the

conducti ve met al rains.in.25 the predetermned region are neJted so that
ad] agenltvmet al gr $ joe 5’88%3%05}?}%’ BI§ com{nuctr}ve fglmg may %e employen(ii 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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t hereby providing electrical conductivity. The thin polynmer |ayer of the
remai ni ng conductive netal grains, i.e., those not included i28 ADGUST 2004
‘predeterm ned region, are nmaintained in an insulated status. Therefore, a
position seitinngszoperati on between two conponent el enents to be '
el ectrical | #%oninected can be inplenmented in an easy manner. 30 In a case
where gol d ameatiosy meglsorafiss thes agisptrapichepndvstivg films$ krs) applied wyerrelasivelye

d ' ' $ .sol.d | |
Fused o ot chera suag EanBofla il b elend, AL i3 2hictfolits A rlale”

refl ow procksads are propltly ppsitibsdweith edsp &% t@edRb Dithdr,ahes ik sémit otk ch@ ardn
order to make an el ectrical connection. A On the other hand, where the
ani sot r opi cHedRMiFcIaNks slestrgally gonnsglgd axith wack: ethet bY siraplysexedingUshbeAtingn 04

AB- 1128 55G & ' qg@égs 8, after the anisotropic conductive
films are a?)ng?ﬁ;rg% g%rfgﬁg:agtﬁfd\%gelfbﬂ W de areas of the seniconductor chip or

t he | eads, and thécmednglyndhide dris dihisrateddn tHi€s. 24 and 2Braadphe piiet drawings

positioned with respect to each other, then the sem conductor chip_ and t
| eads can b a‘gP’é’?ﬁﬁﬁ%P{@u nifelE PRty cccoppedionameny & prattifionsisy onld a
heating 5 afpinddheSHk MbidiVa0E o ba rdfisiel St Y ropRCsiagihe e it
Is illustrated in FIGs. 2A anc?il 2I(?:> andnﬁﬁeeot her drav?/ipngs dﬁﬁgfg mrm{nts\gﬁ 1aI | s

are used asofitheembodioenis\heraimnnecti on neans 8, practitioners shoul d

under stand that the nmetgl balls.can be .replaced with ani satropi ¢ conductive
s (a1 of ORRS ani e P4 RBpaferoR BaF EEFiLy Pfissihe Shafcppdicior
connecti on da 2ab ﬁfétsfupgﬁﬁlbtfseﬁ%?&%kﬁ% 6@ BY LRA¢16 @rBhigh & BdiRiuétivPcdniBetion
superi nposed upper surface 6d of |eads 6 through a conductive connection

neans 8 el i Wp#®tdeeliminates deaingedrfor eonduetive, wirgs.rasdn F&G. 1,rtherelyy aliminating e
elimnatin e r_the apex of the w.re

| oops, andg%%ggfga&%n éfoﬁ?@gﬁgﬁggcopﬁg)&ﬁ%ggﬁg O%%?%I%Z?ﬁpg’oﬁ%‘géyésreq %{Yage.
15 Package redabing thedicight 6Bthe 2émivoaditor paickagenred by encapsul ating the

sem conguct or chi , _conductive connecting neans 8, chip nounting
subst rg'gg 4, opt]ipaﬁﬁ%ﬂe i%ﬂghllfﬂ ioh gF Gy e4A 136',% aRdis Kemedaf¥ @icapsulpiing the

insul ative eRgaRS dNGhi halkctive R :
nol di ng and curi nghlg&resi ngr’na%'ltbe%ikc(flllvf3 %ﬁ}é&g@ﬁg}g%ﬁﬂ%%n@gﬂ%@é g%%% g’o
that central optiehadesulatingflayavid; asd e adsob ix hn pndiative entipsglating statatad 4

and each | an f of, the.leads, 6 are osed.in the horizontal | ane_ of

exterior sur gjggléagfd%?&(g’f H#);_R%aa‘é W?g.?&%lqgh@mﬂfﬁ’é?g Ralfin P]étf’g'égegrhe

horizontal sehége@sEtide idpRrbAne 8o UGttt atrE aa $O1RRrCcaE eI Metip t he
20 mounting substrate 4 and each land 6f of the leads 6 are exposed in the horizontal

he

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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encapsul ating material of package body 10, thereby inproving the connection
of chip nounting substrate 4 and | eads 6 to package body 10 g@yAQPGYST2009
chip nounting 25 substrate 4 and | eads 6 frombeing vertically or

hori zont al | ys-fifseen package body 10. Sem conductor package 101 of FI G 2A may
be mount ed Bt her board by fusing sol der between the |and 6f of each

| ead 6 and netagkageel M ARFEGHT2a prd Abt Hgcordingly,dour| disqussion| vell degusvan the
enbodi nent of ; ' ct Qr package 101 may be nounted on the

not her boarddéﬁ%%c%ﬁgﬁeﬁeg}t%%ﬁ%gﬁ g'r ball s or other conductive balls 12 30
on exposed | ands &f FIGsn 3auaid 3b,ceenficopduetbi ohip 2 igobidbs of bMQIW%E@leﬂpher?l
plurality of ., cqndyctive balls nay be provided_on exposed central surface
4d of | ower J@B&ﬂ&g%?aé Ongc,‘{?%f?d%%i?? AeHvn siiretmand A addstionrsiugigs ghlpash) G 3b
show a sen copduat OhPARY AILeMPA FnAYAl s TR0 @

present invention, \f;'\,hi cﬁm}gi fe%@rs oﬁﬁ%qulgg tal %ﬁﬁ?gﬁ?@ggn%gggguc?oracé%S
AUGUST 2004 ABwatl2@ 86 periglicraBbarid s RageTHOdentrhl FipGtoutpat pads Z2bof chip 2

A di ngly, di scussion w |l focu t he, di fferences betweep th
packages. | cah &6 GBOTAR 6 HPPECHRCUR AB b BB U e EORERS An o B ety of
peripheral  heed rpagsurdpd-@napli 9o @4 qfhe%hﬂréﬂeinﬁﬁ't[éuﬁﬁgll%gs 2808k Lith

addition includes at least 5 one or a plurality of cen bond pads 2a at
a central poreléctically capndotesl wua flipeehip atylnteathd uppert finst side ¥ptoéchip toomdingads

2a. ‘Th entral .inpyt.-outpu ads 2a of chi ch face a.portion of
upper feli(fst ss’lués aﬁ‘gﬁotfy Ehclr())Ban’tYﬁt(foﬂﬂecg’ﬁ'ﬁsw%‘tsg&ﬁ:alﬁﬂﬁldﬁa‘ﬁ’ B%g‘%aslaauﬁt&g
ground/ pover subgt#tes 4 tfayche Poated WiR 26GR§UIRIng DR TEOMERIEh WIRES ti2AcohlfctRRACh
electrically connected in a flip-chip style to the upper first side 4b of :
chi p mount i nFomectingdneans S gxtpydsy censaiallytwhese evnsne St isrgmetad hallgso thatam si de
4b of chip [ 4 . t 1LLR. an.i gsu L.ng. | r 16
t hr ough whi g%lﬂ% e&gg%%égﬁ{)%g&?g%ﬁne té%ﬁlge%rr(ga%g %sé%egna g?g’egg%@)gogﬂcl@%&her e
means 8 is a abetcah bbakdd assthe thratuctive corhegingiteins §dnpackaponox.an be easily

achi ev As descri bed ahove, anisotropic filnms, also can be used as the
conducti’ve connec‘é‘? ﬁ&t%‘egweesmﬁe e leRyEoutpyt pads Jes for; growpd/BRBHIIPYL Ae t he

i nput - out put pRERcaA2 chax. DK cohf L din
a flip-chip connect ?(():n teg&?ﬁigﬁg'lﬁ?%}‘l‘%ocgm%Eﬁgnggxgtcﬁﬁb4,t Slru)egsﬁqgg’ﬁg&% of
package 102 - deads gy af pathage t162 cane rayaidibim &t sarry signalsftoomdcfrom ¢hipi2t without

I ncreasing the footprint of 't ackage. As with package 101, a conductive
paste or a p|%ﬁf%%sﬂg§.fh8?°°é%‘ﬁ‘8&3?‘?°€%a°§%ﬁ%r S may

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. .
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20 be provided on the exposed central surface 4d of |ower side 4c of chip
nmounting substrate 4 of package 102 to inprove heat transfer ZPpAUBUSDRZ064
‘board. FIGs. 4a and 4b show a sem conductor package 103 according to a
third enbodi-mest of the present invention. Package 103 of FIGs. 4a and 4b
is the same”#$ vlpackage 102 of FIGS. 3a and 3b, except that inactive
surface 2c ofPraghicsgisailitappresintethasthe Igads 6ymieadly widl herprovided adjecenhtot tve

hori zontal pl - exterior e, | Ob of package body 10. Thus,
heat gener at e%%;ﬁnfgére%&ggﬁ&u tlgéﬁng]ﬁlfg% c%’n‘;'be rapidly emtted to the

out si de through eWppsadriaceatt ofobismbh@tiy sdbstrdtd@ it iangd mgulbitg: layder mal
performance of the pa FIG5 is a plan view of a central portion of a

kage. I :
| eadf rane 18 thaf* lﬁéogé’éﬁui%s lemanegfioemed &xpygly insulaking dhvgud o de egpeseages
101, 10 and,olfoh ' r 3 - t i,Q i
met al bisl | . Ebeadf rsa&rre glalédr% c‘ékd)%s&ac h%ﬁ?%%ﬁn]%ﬁ%bl%ﬁg@%bs ﬁrbé{%?g,?u%ﬁerm ch
seni conduct orsidehbp of each ¢Hthoeestrutiteeltadanbds tlse doated willD ah fiesulagixg dngbr 16
di agonal |y fromrespective rs of chip mounting substrate 4.  leads 6
are radially HoERIE S st emiggﬁeﬁn samg) 1oaexposss apeEionpidhespparisidg 6d of

C Bohe TosRR . it il |
substrate' 4.pe % ﬁ&tﬁb’%ﬁ?@% d%@if?b;@% fﬁpgﬁﬁ%s?g% %Jg Jﬁg%jﬂ‘ir IS RAGHS, M4t

appreciate that the |l eads 6 typica acent to two or

al | four sidemdofircglar phappuand arg sheins tthea sene! didomper ass thef @ndudiveofonnbiting

mount i substrate 4 i At wi th an_.i nsul atj ng,.| . 16. A plurality of

openi nglg) 16a "ar¢ %F%E@?ﬁﬁoﬁg‘ﬁ POFHARS f PRRFT s fase %Oaﬁl‘g“%?ﬁﬂ%téng bagte |4_ons |

of upper sur faaa@pfla frst €8¢ B P UEHds BOhaURS ek fds8d ﬁaroﬁglpﬂfeédﬁéﬁitn%& 16PRAY tel I St
W

side 6d of each of .the respective |leads 6 is al so coate an insulating

layer 16 bediated withagold phve) siyrr (8@), meked (b aypalbdivex (Bdefor thepprpossrofof

t he upper si -6 ﬁfpﬁﬁ |V t..ls _desidgable that openings
1l6a are rougﬁ%)}ﬁ %@%%&5{’1‘{3"% a Eﬂe{ﬂcﬁah!gc?&(gg?ﬁec%glgmésn% are about the sane
di aneter as the oComductive/ennectingahtéang 8lfle pravided thongh thdopdhings Thg Bakdti ons
of uppglg Surfac&gé:g of chi% nmounting substrate 4 _and upper first side 6d

of Ieads 6 tRARIRFE Z2qfdRsremiRomsugior el Zs3m be wlsstrically ennesied to leade amdt h
gold (Au), sijh \P?Gs.(ﬁghb, B Gl a D éhi%%%dﬁlﬁb bimd PO, § 9y LA g@}igﬁ@gcﬂ Ve

facilitating a good bond with the co i connecti ng ans

connect i ng msandicgvarenngcang mesnst hexeghthrdvehdperdsparsivé 6penisg 164 a8incd thebond
pads 2a of tré u%gi cgnductt or_chi R 2 Canﬁgﬁf el ectrical l% connected to, | eads
6, and in FIGEMC3E CBCCUIE MR UEMPETACY FINS M IVGIOUT 6@ts MR eprnpdting
flip-chip styhesentdénductor 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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conductive connecting neans 8 extend through the respective openi ng 16a.
Since the conductive connecting neans 8 tenporarily exists i 23RAUGIESDP2004
‘state when connecting the sem conductor chip 2 and the chip nounting
substrate 4ypafxéhe | eads 6, the 20 openings 16a act as a well protect the
.conducti ve 7eonnecting neans in liquid form (e.g., reflowed netal) from

bei ng | eaked to tlhe semicndectoMpankefgardescrited teem canbaetstill gpaticngdsntage
described herein elimnate the conductiyv ires of FI.G 1.by, connecting the
sem conduct of! RPN S (NN, TRAST of feadt PP, stamel tpanter i Akl
through a corghifetliNeinpaNOeshl fils BB HIThipOQRE i Shotnting siiiGaRKAGHs b a

t hi nner and has a_ﬁ%ﬁgr ﬂggn#?ﬁg heigh#ﬁﬁhan pgckage %00 of FIG 1. The
senm conduct ofopshelEg eenngeieg myens. hdheiinpuianpWanass seoonaected mas thegised fas
allowing a |l - Sl sem conductor chip to be nounted on the sanme sized
Ieadfra%e as%%%&gﬁgbégggigg%T by obviating the need to design in space for
conventional W rihehemiionguctdOpddkagaeddscidUusidn cRabkag e Hieter hdegtaper ei n
can have a further advantage of achieving enhancenent I n heat radiation by
ext endi ng t hef arotesding fae CHYRIPReEHNg Waasdsamdying lsakeddp dhrovtide 2adds .

I n some enbod] oent Saqcf | at I i d by
directly expg}sll ng teﬁgy Téﬁ’%@tﬁ Vﬁﬂ%ﬁ?ﬁ&grgﬁ%f &Wg&%mcé@%%cét g{réafé%mg&{%oaﬁﬁe

-~ out si de t hr ongluntitesybanrita ge tHeddydsSh AR oWHKadSINa2G0F aABnsuladdghTaterTad Bothei| The

sem conduct or, packagegs descri bed herejn can have still_ another advantage
of secE_ﬂi ng rEEhus e qb g e saﬁgtﬁ%ﬁhlgiw%ﬁabﬁgﬁ@yorﬁye bedeepdcal 1y
connecting i Apyths m&@ggecwémﬂhcw@c&ﬁab&a?ﬁ%&ﬁg ekl IBUR b Gpstisiy @be by

means of a condlUctive connecting neans. I nput - ouput ~ pads” so tonnect ed
may be used =espedivgimsulatingdaysower i nputs. The semni conduct or packages

descri bed herein ave_ vyet ot-her advant ag f .profectin he . .
conduct i ve conneﬁﬂ%%@ﬁ@ﬁ%&?ﬁﬁf%‘gﬁ@g ‘%Scﬁ%?g ‘Bﬁt@? Eeng?\ cé‘i’i@ﬂri ng
easy bondi ng eidbedinients hercbheit GANMBEChMMEERNBE BdsBGLITRANS th abthBatChdridus
mounting substrate or the |eads by providing a Ia%ler of an insulating

materi &P bet fBanged in form and fefails piay heemade theesir Miithonnhdenartingefromithe spirky
nmounti ng sub gﬁ]g i spective conductive
connecti ng neﬁgélg&ggtggﬁ%qﬁ#gﬁgﬁs gn ogeﬂﬁﬁﬁ%gﬁ)ﬁhﬁﬁdeag@%specti ve insulating
| ayer. VWile the invention has been shown and described with reference to
certain




enbodi nents thereof, it wll be understood by those skilled in the art that
various 15 changes in formand details may be nade therein wWa2hAUWGUST 2004
departing fromthe spirit and scope of the invention as defined by the
appended cl ae-neesc9 23 AUGUST 2004 ABA 128 SG 737013 vl WHAT IS CLAIMED | S:
1. A sem cofidflittlor package conprising: a plurality of horizontal netal

| eads, eachWHéa'Wa&a B1I%$:st side, and an opposite second side having
at |l east one horizontal first surface and at |east one 5 horizontal second
surface recéssed fArsemicqondudtonmacksgerdoayeising: chi p nounti ng substrate having a
first side and an opposite second side, said second side having a

hori zontal centra and hor.i zaont al ripheral _.surface fully
around and recessj‘!egﬁ#%%ﬁ]%? R(em%:oenﬁ%lr%?talg]ﬁﬁsasaec?‘elgam%g{f‘gls’(ﬁlf" W B havi ng
an active suppaite séaatnglet eifd diSlkastione wolizéhtal fiPsirardenand 18€ofd r st si de
of the chip, npunting substrate, and input-output pads at a peripheral
portion bf heiazongal seeend synfaceaccessrd figm thedfint sfageie peri pheral input- out put
pads faces and is electrically connected to the first side of a respective

one of the |eads, Cﬁg%&nﬂﬁggﬂﬁaﬁq%%%%%iﬁé F@%@é&@@ﬁgs&gﬁggﬁgl ating

material, wherein t 15 encapsul atin erra e sem cohduct or
chip, the rsuéssmddpidd phvinmh Imuizbmakcaftral barfsecmdch Bodsonedll gehphahl p

mounti ng subs%raml and the at |east one recessed second surface of the
second si deS'Ba°f HEY &4 Peessadzorp &bt GemfrakiiFgGe  of the second side of
the chip nmounting substrate and the at | east one first surface of the

second side of thgsdusiosifdudio? cRIPRSAE A adivBQuHEQ Wading id Afst SE SFlay surface

of.. 20 the gackage body. 2. The sem conductor packagé of claim1, wherein
t he seckéhd Ispdreansk the fiest sidecofithe ghipumewntingsiubstedts, tapd ofiputiontpu padsoattaal f i r st

surfaces a | nd.. surfaces..and the first surfaces of the

| eads col | 2&4@5%%? I(‘)r?dr% $1§\%IS% gcﬁgécsgrﬁﬁ%swg?ren% ?P@Ef?tjrélf’ wg?ﬁaﬁfnpé@'rface of
t he packageoiipulypad®facss akhs eleiialipbofb@tedRK@ Gt §fde O airRpketivd@icei N a
surface of (ﬂtﬂgﬁls m conductor chip is exposed at an exterior surface of the

package bo Cah&Seni conduct or package of claim 1, wherein the active
surface of the sem conductor chip includes at |east one central

i nput - out put pad 4 paRssk BfdytfBfned of 2 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



peri pheral input-output pads, and the at |east one central input-output pad
faces 30 and is electrically connected to the. first side of t28AUGWST 2004
nounting substrate. 10 23 AUGUST 2004 AB-11288G 737013 vl 5. The

sem conduct or package of claim4, where the peripheral input output pads
and the at | east one central input-output pad of the chip are each
~electrically connected to the first side of the lead or the first side of
the chi p nostiissy substrate, respectively, by a reflowed netal ball. 6.
The semi cond(Etor package of claimb5, further conprising a discrete

insul ative $.ayer Tl'resbﬂﬁﬁoﬁddcﬁ:&p&dkd@foclaﬁﬁqr‘wﬁéreiﬂé%elli@éfiﬁﬁﬁ’jﬂgo first side
of the chip_ ounting substrate, wherein the insulative Fayer'is covered by
t he _encapSlRaQ‘PP‘?fgé‘e gast gng|cenfil mpHlcoytrs padef thechipar ewbelastically bal | ext ends

fhe end g . : el 7. Th
rough an &aﬁéutéalgoﬁﬁiﬂt%df; BP&Q%&%& Eﬁ?ﬂh@&ftﬂeechhg%glﬁnun e

sem conduct or package of claim4, ere the perip I ﬁput-out put pads
and the af Subgeie, seectvaly. bala reflgwed meted pall. pad of the chip are each
~electrically connected to the first side of the lead or the first side of

im 6 Too sem woadnspaofs plaBRE T e ROt hor el
i nput - out pd@swqﬁadbyafomﬂmﬁmtﬂicbdmheﬁﬁhlmdemt&ﬂleﬁistsiddxﬁmmlﬁd to the first
side of th i ead .areflonwed netal, ball. 9. The sem conduct or
package of q%‘?@lﬁﬂng @b#a&?’%ge%@mﬁ“ﬁdayf ﬁicgﬁqr%‘{l@’tﬁf’ﬁ%’:ﬁl’%‘ﬂqu@% | ayer on the
first side mdterinheind thé respeetivefowedvhenhitiall ks tSubAtn opnin@ifke | S  COvVered
by the enca sulat'ivg‘g matleri al and the respective refl owed netal ball

SIS S RSUARYS

extends th HG"in the respective insulative layer. 10. The
semconductor package of claim 1, where the peripheral input-output pads

of the chip are &hebemiconducios phiksgs onaiaiet a0where REpdriphahl %’gﬁk‘?on‘géutthe
respective it. Thé sem conduct or

Eﬁl]"’gad t?lg an ani sotropi.c conductive film .

package of PEHS#H| B 2 {eastipme cenfal innyit-qpipyt paskefiibe chip argedch destrisdlly 0 each
exposed fi Bandetddl RCeOfirst BRle SHCRRdea f (83 %e At mbi&s

sem conduct or package_eof ScI aiem 2, %rtﬁigﬁc%ﬁsrgrglldgi ng Scci:j%?nall.?&lm% bal |

fused to EasHaterpweetivehi by an angotrapie cafductive fidmcond si de of the |eads. 11 23
AUGUST 2004 '

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



AB- 1128 SG 737013 vl 13. The sem conductor package of claim 11, wherein a
conductive paste or a plurality of conductive balls are on tigs ABGUST 2004
surface of the second side of the chip nounting substrate. 14. A

sem conduct griipackage conprising: 5 a plurality of horizontal netal |eads,
each | ead h&a¥ing a first side, and an opposite second side having at |east
one horizonial T1¥6{ seibdiiafioP Bokidbe bPeim AMSniieh! £ORAIRGH0A% U face
recessed fromthe first surface; a“chip nounting substrate Having a first
si de and anplopits of eosbictvelballsdae onsthe destealondasd détheaecorgl siddof theont al
central surface and a QP i.zontal peripheral 10 surface fully around and
recessed froHP FIPYOERS Y é{ratgurface; a semiconductor chip in a flip chip

el ectrical connection with the first side of the leads and the first side
of the chi pi4yount ARemfsdhdicidtRckasdomppsiakage body formed of a hardened
encapsul ating material, wherein the encapsulating material covers the

sem conductor chip, the recessed peripheral 15 surface of the second side

of the chip nount? Ayraiiyet herzontad metalieadsceash dead hpwgrifirss side.cand a3f ¢ he
second side et r f nd side of
the chip rmo tofé\%geséﬁﬁgg ?gtﬁggglﬁda ttl%t gﬁgﬁé%%?&%ni@?%%tc © %‘? ggeé&o % he

- second si dehorizontahsecoadsinfat eeceyqed $@eh dic fastrfhegnt al first exterior
surface of the package body. 15. The sem conduct or package of claim 14,
further conprising a discrete 20 insulatiyve layer on the first side of the
| eads and the fi rothimARBERE FuhstralaitBVImgdHSHRIC Sishat Raosite SERLARL he

insul ative d.ayg&cohd s%%vﬁ%@hoﬁ%tﬁ%&ap%&ﬂc@%ﬁ% RériZdntal lpgg;%érae chipis

electrically connected to the first side of the respective and the
first dilde sfachBillyrarpundomdireeegsedufivan thetaentrikrsurfgte; an opening in the
respective insulating layer. 25 16. A sem conductor package conprising: a
plurality of hori . : . | ead, havi a first- side, and an
opposite second §%%%&ﬁ%5$§%95?£ﬁ§gs1’§ﬁéQH€§F%B%n§?R Pﬁggiéﬁfyégéeand at

| east one dfahe kadd ald the fiesdide of tirahip poasthacubsttii;tdné first surface;, a
chip nmounting substrate having . a first side and an opposite second side,

12 23 AUGUST 2004 AB:-1128 SG 737013 vl
a package ody%onned ofa ha\{'dened 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



sai d second side having a horizontal central surface and a horizontal

peri pheral .surface fully around and recessed fromthe central23AUGUYST 2004
plurality of insulative |ayers, wherein a respective one of the insulative

| ayers is on the first side of the |leads and the first side of the chip
nmounting 5 substrate; a sem conductor chip in a flip chip electrical
connection with the first side of the leads and the first side of the chip
nount i ng su%lﬁfﬂif&e t hrough the respective insulative |layer; and a package
body for med’ ‘a h rd ned encapsul atin terial, wherein the 10

encapsul at i W\%‘:’r 3 ﬁéor%lrﬁegggﬁ%f@?‘ @Hlﬁoh‘%ﬁ?d’nfallm@eﬂﬂ@‘iﬁ?lat ive

| ayers, thesu&ﬁ@@ﬁﬁﬁr%@ﬁ{da{?ﬂ%&]sseﬁ% iRag Qhubf@raggond side of the chip

nounting substrate,” and the recess secon surface of the second side of
the | eads, while said central surface of the second side of the chip
mount i ng subst r ataplaraity héinstlatieakycrsnwheéreinsa respentivacec of theHeswaiend si de

package body e3> U dinboed ok AR Ak Bietres ok lfe B RMIRE A |

sem conduct@bsteagkage i s disclosed that bonds a sem conduct or Chl p to a

|l eadframe using a flip chip technology. An exenplary sem conductor package
i ncl udes a sem conductor_ chip having a plurality of input-ou ads at an
active surface thipdemmd “N%F@Pé’llﬁtﬂyp‘éhlple@ﬁﬁgab?@ngﬁjwérmﬂb@Q@ttﬁﬁpet he bond

P enmo s e eadd il e e VDM ALY oichle fSaH BRTBRQAKE 21 | P2t

one expose sur ace at om sur ace o ack plurality
of conduct iiusnlatoweriewdrj agl means el ectrically connect the i nput - out put pads
of the chip to the | eads. A package body is fornmed over the sem conductor
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10 encapsulating material covers the semiconductor chip and the insulative layers, the
recessed peripheral surface of the second side of the chip mounting substrate, and
the recessed second surface of the second side of the leads, while said 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.
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