;] }e3ew2t 6T2KO* | MPROVED THI'S' AND HEAT RADI ANT SEM CONDUCTOR PACKAGE AND
METHOD FOR MANFACTURI NG BACKGROUND OF THE | NVENTI ON TECHNI CAL FI ELD OF THE
| NVENTI ON The present invention relates to a pa onductor a
sem conduct or package and a nmethod for fabricat @@m B@%B and nore
particularly but not by way of Iimtation, to a nduct or ?5}@85
havi ng i nprovenents in heat radiation and a net hod fltetsshanuf act uri n’3

sanme. H STORY OF RELATED ART It is conventi on el ectronic industry
to encapsul ate one or nore sem conductor devi @"Il IH”B} i nt egrated
circuit dies, or chips, in a sem conductor packa pI astic packages
protect a chip from environnental hazards, and prcﬁ?i’OEPé a net hod of and
apparatus for electrically and nmechanically attaching the chip to an

i ntended device. Recently, such sem conductor packages have included netal
| ead frames for supporting an integrated circuit chip which is bonded to a
chip paddle region fornmed centrally therein. Bond wires which electrically
connect pads on thelMAREYER EHIEIANDIHEATRARIANHIEMIGOANDUEEOR of the | ead
frame are then incor poPAIGKAGBE ANDMBTHSD EORNMAPYIR 2T TORINGE eri al , or
encapsul ant, which covers the bond wire the integrated circuit chip and

ot her conponents) forns the exterior of the package. A primary focus in
this design is to provide the chip with adequate protection fromthe
external environnent in a reliable and effective nmanner. As set forth
above, the sem conductor pa r prporates a | ead
frame as the central supporﬁ%ﬁs&ucture OFI% uch a IrSf\ckage. A portion of
the |l ead frame conpletely surrounded by the plastic encapsul ant is internal
to the package. Portlons of the | ead frarre extend internally fromthe
package and T&CHN e¥ENTI@Npackage externally. More

|nformat|onrela W .
the book M cro Eff!;%fpf%%r“c?ﬂ niidr? ag;@a%?‘*@“%?% LRGN, a0,
by R Tur nnirekaghand= meied afgtz&\hslk@tlrwhe PATEEp AndtTeere ipyrticeley Shtrothyred
Thi's book i 3fpuihiisd)esla WnV@ﬂICNQﬁkfoQ@QckBGbﬂﬁ‘ﬂhﬁjim%r 5eféﬁt$ﬂ}éxﬁaalﬁnoﬂw

a

Yor k New Yor k ed circuirt chips ve been produced and
encapsul at eﬂ"i‘%}%saefﬁfg‘ﬁ?l‘b‘lﬁ&'%’? %’55%’3@%5 descri bed above, they may be used in
a wde variety of electronic appliances. The variety of el ectronic devices
utilizing seftFORYUSE RiE ggq has grown dramatically in recent years.
These devices 1 nclude ce phones, portable conputers, etc. Each of

t hese devi ces typi é§aICP9/V€i“H€‘Pa&dE‘ Al srEOB i RAUSHY Wit ehcaasdiigneTe CANTORUMber
]gf such serrwﬁne@htmmrr deaickd 0Rsh ail‘semﬁe@falﬂédi‘dlr&ﬂt md@v'oei%hﬁsgl tnl plsem@loagtidtoni C

uncti ons. po Jsange ufactured in

reduced si 285 a de’i—ﬁégg h%%aCREO ?rm hn%}%% e”‘”ax‘?‘g'?%easefgs aﬂ\g%orvad ngI Y,
not only are rs@hcvcboﬁdu@tagpar@m fer hhegtnpylly ard greahandcallyuattaahisg tsenhipsadarct or

packages ar g &Hagl! devireni Rtewnn;e@luew séamaandu@e‘orre@a%@@tek %@E 191 RACKRAE lead
S conduct BRTBMER SRR P TSRS AT bR BE DT Cals TSPgalos FipAfddle region
sem conduct ﬁ)“nmhlcpxstrzﬁky thedener Berar dsreamkxﬁuﬂmﬁtalItyh@naamp@@snduﬁieohtegmdds on
éggnpnféhg:]?%&ﬁits% ip L9 ?ndl?\ﬁgtgﬂ q?a%% %??lgei(fegd r?faa\‘nee ﬁﬁ%ﬁ@\ mc§r:p§r§ued8y%\r1:%%0@ sét}c of
| xlmm to 10x&®pm’qatlr8xaﬁmlésorcﬁncwéhns wiomm;ttm bpetkigese mntegrated eirgtéld t o

as MLF (m cppipla8adhi-ARBhpbYRE, ff@rmsctaaéuﬁhef opﬁx‘éliﬁ%‘a%ea’)@ MeBry(f5L6d B this
| eadf rame package) type, sem condyct oruqagacka es M_F t Eﬁ/ﬁsem conduct or

packages an ewstt?lﬁ@vﬁﬁﬁ%ﬁﬁad‘(ﬁ %BIp& t‘&?émgéﬂ’éreé‘eﬂ? QPRERUPSD i n
the sane mamiable abdeffetivgvaiheronal sem conductor packages are not w thout

robl ems. Speci fi,cal cka i make
E lim becausg theAg ??F"Ic%ﬁ%‘ bo}é? tﬁ%ée Cfméc?dr)lé?r a%?s? ‘iﬁéfe@gg scn?egn'tn E?CrgJ)rtaﬁE%
t hi ckness ofead lfeamknspihpacmraé sugrportitgestructure ofrsuatt 4 packege. t Aepastiorn ebibddeador

chip on they t r e.
Thept hi cknesrgnﬁ'egc%re uggﬁge ﬂgkepl e %Jaggut%ﬁggeﬁéggg t%ﬁﬁe %g

sem conduct BPItiERs § rffb%lﬁaédfﬁéme exend Hf"ﬁ"ﬁﬁddﬁn remaihe RIekage| %ﬁeﬂie éberhufﬁdg?‘?er
| evel than E&l‘ﬁiettﬂh@gﬁb&hgé eaetfallyl, efoedin forfRrieR sdlati elth ¢eal TRMeNe¢HBBIogp imdyhe

conduct i ve Sk SR ?Q}MW@%S% <

caused by t W? g o dny

nounting the sem conductor chip on a chip paddl e having an externally
exposed bottom surface has poorer heat radiation than having a direct
externally exposed bottom surface of the sem conductor chip. 2




1/ 10/ 2002 Finally) after tile chip-nounting step and w re-bonding step are
performed) the sem conductor package is encapsul ated only after the

| eadf rane i s positioned on a nold. Thus, although the leadframe ts in close
contact with the lower nold die, sone encapsulation material infiltrates

t hrough the interface between the | eadframe and the | ower nold die,
resulting in the formation of so-called "flash". An extra de-fIashiHéoé¥Q6
nmust then generally be executed. BRI EF SUMVARY OF THE | NVENTION I n one
enbodi ment of the present invention, there is provided a sem conductor
package conprising a sem conductor chip having an upper surface and a
bottom surface. A plurality of input bond pads and output bond pads on the
upper surface of the sem conductor chip and along the perineter of the

sem conductor chip are electrically connected to the sem conductor chip. A
chip paddl e nmay be provided which has a top surface, a side surface and a
bottom surface. The chip paddle is bonded to the bottom surface of the

sem conduct ¥y 1 f?nrmﬂa%ﬂd@dh%ﬁyz%ws-r%dqgéot?pmgglbg rfe%?en%)ﬁ%g ’qur‘s DRl gerer

and a hal f sectlon | ower e

chi p paddl eprsibkshﬁétbér\/an/i\’qsgaafi Reigheld; K5 gbﬁd@ﬂtl%awn‘goré M‘Mr&aﬂrht y of tie

bars. Each of therckethbaingeghasd &:@mﬂecwpsr haee bas paoch@m OITH SEHch Fk@ated TR
plurality of tie %)ars ar e con ectg gg(t he corner?)Fl i he chi paddl e. .The
c

plurality of P8ty Cé%&? &%t 8r578PT e T i1 Hatdr &R Rbve a
hal f et ched eketbdniompplAnpesirEiei vtaylekyfofdzmtrbmc slewires iliitgdethidndidie gackagef r ane

help linit lat.i f
"ot brnal | 28 ol EAGAASHTE rPRAEHAEL Thedtebishs 1 BRM L AoRLy! BB ©
surface andcampwietsoreicsurkfagk of tipse d@feﬁfg ‘typigalivadnchdeya fregthesboad anewbichra

intervals al Q‘xc@ﬂtdnﬁtﬂa&edf S gerﬁﬂ:c@rmutm ﬁé@l(dg'é?ta% stQurdd & 9Fuvmepﬁfmp¢e and
ext end towar@ (‘f ﬁadgh EE gr P | eads has, a stefg v@ %{
hoGe FeeRE Thiss TaTAE erRISiens & Dol TRARUAHANT FAICH & os

et ched secti®
are el ectri size$ ynéonmrediced costsanchsbetendematdéngreaseal i Agcontinglgants (ﬁﬂljd atdhe

serm conduct oLmeBh e FNOARSHIA . FRIEI 1Al ACARRULALES: BB pORTNG! O

chi p, conductive wres di'e I m a ac
The flow of mlﬁ@tt@ﬁ@@wgh|aaﬂri%¢a5¢éakeé¢h°£uvaql@g¢ Menplerg depsithe dam bars forned on

It hed:c eadfr azflet Tb@c@tamobw a:cal %guaeﬁz/&oh%ﬁdeabﬂeé i s?e%&ch@u&tezaggclmaest Rehich |
eadf r ane. enca e e an
|eadirame. Ateh decol s30290% SRRERSHLAL! A, e BLD paddhe LRds 2
ground ri ngsemigotdicir ohipd ed tbnntortisrlbceadﬁ hawd:dea\dﬁmgn@irtouppea ssuali fsizee Bzvnd a
| ower rfa Ld b,
Surtagg egk@(ta&??}dl'}f’lg ¥&h%eﬁ§§on'3@é’toﬁga&99&ﬁ§5f%a@9a s% H ﬁﬁn&d\.x’ &

which is expo \@{ gr%u I ng may urt er serve to
function as!3lpever Oxihgm. NEuCtP R gsRIARRIS FeareR? 85 Ml et e
under st andi (tgw@d léald&armfe) bed @ﬁdcc&[dpabﬁpa&agés ir’mel\/m%ranh lqaufeihé @ackagy) be

obt ai ned by \&1.EF8,0 8. ML LQ! Lol fmﬁ%@% Heed d8RG0l pLAOR At PG T

conj uncti on
Cross-secti mmmnchtcmm@m@mc 9¢nepdkykragw sriuted imtheswos damee with one

enbodi ment of the,gf eé&mnm\éﬁnsérﬁeencﬁb@r %@a&a ed ereosr%ts%%b@tn SbbleRs.
sem conduct Qr packag e of FI.G Avcyl r ound tj gllnc uded, in the
package; pecx ally, typical semiconductor pa age is difficult to make slim because the

thickness of the internal leads is equivalent to the thickness of the chip paddle. Further,
the mounting of the semiconductor chip on the chip paddle increases the overall thickness
of the package. The thickness is increased because of the input/output pads on the
semiconductor chip mounted on the chip paddle are positioned zt a higher level than the
internal leads, thereby increasing the loop height of the conductive wires. The increased
height may contribute to wire sweeping, caused by the encapsulation material during
encapsulation,

In addition, mounting the semiconductor chip on a chip paddle having an
externally exposed bottom surface has poorer heat radiation than having a direct
externally exposed bottom surface of the semiconductor chip.

2



FIG 2A is a cross-section of an alternate enbodi nent of a sem conduct or
package made in accordance with the teachings of the present invention;
FIG 2B is a cross-section of the sem conductor package of FIG 2A with a
ground ring included in the package; FIG 3 is a top plan view of a

| eadf rane; FIGS. 4-9 are side-elevation cross-sections of a preferregp
enbodi nent of the sem conduct or package of the present invention f r JP2982
initial to final construction; and FIGS. 10-14 are side-el evation
cross-sections of an alternate enbodi nent of the sem conductor package of
the present invention fromthe initial to final construction. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Referring first to FIG 1 A and 1 B) there is
shown a cross sectional illustration of one enbodi nent of a sem conduct or
package 10 construed in accordance with the principles of the present

i nvention. The sem conductor package 10 includes a corner 12 and bottom
surface 15. The sem conductor package 10 further includes a sem conductor

chip 20 havi ng armmlpea&éumxfset% x%faumawpﬁe AR Qfiredbrand Qeolt amosHLd age SO.

A plurality of ut géo nd o tpag t%g ‘Hﬁads 70 are di sposed on
t he upper sﬁF‘Fé&?@ ‘é’éorcﬂac e’iF‘i@P%‘ EhEoRRIRTSS BRiifonEd oncgomalict i ve
wires 75, i Mdusdiitigouight thaokeadframd el moclgﬁl doraactalvithl thenloWet g8old ediectdrheal |y

connect the . chi e Lve, i Q ads or
out put bond eﬁé‘ s&[gg&“'fl{a?ernaf:hﬁf?trgtgs tﬂ?ro&%ﬁtl% ﬁ\fé’e‘?fatc%‘{; we@!?%e ‘i’eaﬁﬁf% %ﬁgﬁ%
2B, a chip é@d@nreolgoilqaasquhglcan&*ﬁﬁp@mmwm ®fed @@hdeAgwhfradeﬂ&mnaﬁéPa
bottom surfaﬁgtﬁéggh&ragcw@@mh@dthe bottom surface 50 of the sem conduct or
chip 20 via an adhesive 120. The chip paddle 80 has corners 130, a
perimeter 140 and may include a hal f=etched section 150. The hal f etched
section 150 is |ocated at &RI(E\R/ESUM&Q&YMBHEtmé/BNTTIm\paddI e 80. Referring
nowto FIG 3, a f . FS. .S ti. 180
and a side surfaé%%?gﬁﬁ%gﬁlg%t%?grg&@%@b%@%ﬁﬁﬁ%&?é rox C%fj Semlgongﬁét%ii%o
of the chi pPpdidf 0BDriEng 2 KT EPREICIAF Cbspt@’fd“’f?ffbll*ﬁptehw&hﬁ pndadditen 8arfacthe

| eadfrane 170 phlrsity Imdg,de%oﬁd maag aha tdﬁt;ﬁft t%m mrssorzm ufb ePIM@&é by od
| eads 230 are con ecte

CE @ sﬁ havi u}gﬁ surfa ? 235,
a si de surf 4E83Y ‘céﬁ’icf éP Bt £ 5hF ?P%‘?:‘Eetfgﬁ Plfl EEcqniuginy cWp)are elgeticglly o
enbodi nent sewmnecied t&ti@ESsendicondapntdr thiB, A febipl waldhe 128y bapeovidedi vahitly héa mepd at

regular int ?F}H@cle a%ld@%&lrf‘a&'@arﬁe&"oﬁ@&ﬁ‘éﬁiﬂe P gh@@&‘g{bé-@e@@?t}ép@o?t%ﬂx

apart from the perjneter e. sem conduct or eads 230
ext end t onafudacenf BensestrrIgEetor chipi by 20 adigsikay el he ﬂap fregdle g OB®ES h 260

faci ng the pefiineendudh Gialfefihad 2e:tiohmt e Riweeedgd 6f Sdlal pridle Hesd theadlp in
FI GS. 2A and %ﬁ% the |l eads 230 are radially forned at regul ar i nt erval s

al ong the cRP BEHHP%teperl meter 140 and spaced apart fromthe perineter 140
of the chip paddbele8dfraffihgs pmaiisd 23eing & tpdurdlity ®fdicdsrs Hgact hof fhepeduirehB0;

such that e@ﬁl:@ thffacﬁgﬁd leﬂft@rh's%&fa&f I'h@%ﬂ.ﬁ*ﬁl?t?gf Reg.d a@éonnﬁﬁh@%ie?ﬁé@m 260

facmgthec ppa errin reis
shown a gr othfchip RRfidds 2Thep! Hf?él“bf At ‘thﬁé‘eg’éfﬁ ‘?:‘(S?YB%H")‘[ rtensisnn gee dhop Padile #idbund
ring 262 ishpesi hhl@@&ﬁed)ﬁcViB@nAtﬁ&rﬁlmﬁl@ﬂﬂbsﬁs%e poivRled @nandichd Erapletiedd i ty

of | eads 23 nt er changea ed as a power ring should
ci rcurmstancggn f@%‘ nfgnca%‘haéﬁgtla\see”a Pg“e)i%ﬁag}? connect the ground ri 262
to the respectivé ploplity fondrphitsds@noect suthsleadbioms. Fadso70¢ mémege
the appl i Ca%lu‘f&e afid 238 &n'sGrfEéeGThl-ﬁ‘ead$ h& x’d@iﬁﬁ{: F&H{?E%Ff% 1§4m9efrv£1§‘ﬁoﬁl& awdo

ring 262 is planar wt he upper surface 3 e se conduct or c“'hl

and the uppé?acgdmpaa&érozs@ecwnm@r te fgchompad %M@wenchgo“saé@rfhfﬁ ipjradd 25
the upper SIBafslasﬁhaﬁef&d@ﬁastam@e apeichal f-d1chedGectivryfadifg MeaRRrpadtilen t he upper

surface of the Ctl. glupa?'gy ofvig con&c?‘vg \Wites Gred &ecl%nga?ly connected to and between the
plurality of leads and the semiconductor chip. Encapsulating material encapsulates the
semiconductor chip, conductive wires, chip paddle, and the leads to form a package body.
The flow of the encapsulation material is limited by the dam bars formed on the
leadframe. The dam bars also serve to stabilize the leads on the leadframe. After



5 1/ 10/ 2002 t hi ckness. Likew se, the tipper surface 235 of the | eads 230
is planar with the upper surface 30 of the sem conductor chip 20 (FIGS. 1A
and 1B) to mnim ze package thickness. In the alternate enbodi nrents shown
in FIGS. 2A and 2B) the upper surface 235 of the leads 230 is planar with
t he upper surface 90 of the chip paddle 80 to reduce package thicknﬁig/ 02
Referring generally nowto FIGS. 1A and 3, the sem conductor chip 2 7

| eads 230 are partially encapsul ated with an encapsul ation naterial 280 to
forma sem conductor package body in which the sem conductor chip 20 and

| eads 230 are exposed directly to the outside at their respective bottom
surfaces 50, 250. In the alternate enbodi nent shown in FIG 2A and 2B, the
chip paddle 80 is al so encapsul ated by the encapsul ation material 280. In
this alternate enbodi nent, the bottom surfaces 250, 110 of the |eads 230
and chip paddle 80 are directly exposed to the outside. Likew se, for the
enbodi nents shown in FIGS. 1B and 2B, the |eads 230, sem conductor chip 20,

and ground re 126én, Ah€ cRidIdaddle! VieRRCARS UL 8L L Ox s ' '
chikpsu : go}{ator% sarface 266 of rt hé&g{ag}]%ﬁcﬁﬁgp%g&?ggm SO

package bod% i N whi Cﬁ@t hef
exposed to PRECBHESHS SBHA%Re seni conduct or package body. Referring now to
FIGS. 1 through A grugénagahay Baprdvided cd2@e ldadirhme havihh QW @ber figface and a

encapsul ation mategi al 280 on the | eadfrane 170 an ovide stabiljty.to
the Teads 240 ErrEhed) drsliut S0 FRIRREE, SEfdf Wi gbimbine. wbieh g
encapsul at i enposethet tisilpwpasidface. 80he gmadd ri2g@nayafudhed enzan SudBion rey foeer
external |y exgosed at peripheral side and bottom surfaces. The externally
exposed portions of chip paddl e 80, |eads 230, and tie bars 180 may, but do
no necessarily have to be, electroplated with corrosion-m nim zing

mat eri al s sSBRIEADESCRIPAIONIOF THE DRAWINGS ead, tin, gold, nickel

pal l adium tin bi,s , Sl md i,al, kno i he art, The
respective half e g'g]bterg Cge@{e?é;ﬁlgg‘i%@?d@%(?foﬁgtlﬂgkg iadeazE’aar}Q@lSB% %ﬁdprfseegas
230 are provivgaton may e odinedittyerefoendi ne thet foleiging dsfailed dessriptgswhert taben

material 286 bahjlidt@ion YMAROSHEIBENRAERARANIOwhditini S contenpl ated that the
respective half Ei‘&ggg sections.1 0}6260. maé(li be el #m nat ed, wi t hqut

departing fromt IS HRT-ERIT Pf BFRIFPRAYCIRT R kRS massr 1B raCF HERHEW ifth
FI GS. 4-9 i ongembodiment dfehepriesensingentiam; cr oss- secti on of the sem conduct or
package 10 of FlI 1ALt 1S LA I 1he h f.Qr
constructing, theg;g(}a'm{_]\ﬂc1(5‘:'na d%%é%abﬁ‘ﬁiﬁgﬁ%k%@gﬁ’@%%]Waf‘ﬁ%ep%é‘é@‘ af%rfmnd
const r uct i n§nglircluded daitheeaekaghiown in FIG 1B without departing fromthe

principles of thEsGiZW B dr69’-sebtion df ah al@/ndRRAbbhRNd R 8fa §€n§3&1d|ﬂ@t¥5fﬁz_§l:kh&bads_

230 and a space. 290 large enough 1o accommpdate a sem conductor chip 20, is
first pl aceE'“‘LCC}E)Hhacﬁﬂrdﬁ[’i%ééﬁ&e?%é’n§66§t%NBWeﬁ‘%Vém‘%rbnductor chip 20 is
fixed to the adh&85\AB tsapmos3GOctwintdfitie sehecedacter 28Rageso (liEt 24 edth 4 gro®dlds 5.
The sem congugt I the |l eads 230 are pressurized downwardly onto
the tape 30 Haiti&gllafségilfg%&;a\t%éeﬁper ature to nmake the tape 300 firmy adhere
to the seni condut@r3 ighitpp plon aisey ¢felgadfemr; As shown in FIG 6, the input

bond pads 60 androwg.pad Hendddaetitd @bsstREEENBICONMELR! eBbHAmeA: BF endext
electrlcallg conn

cted to the.leads 230 via.conductiye res 75. .Uppe
Surface. 2355 TePRLGLT P30SR G B Brectns THrt ok BOaHF A Faded EBneferion BaE
el ectropl ated wi FIGS Iat4nicadidd-tiavatontrarssesctaine of nh aittrmeermhbodinvért yf shech
as. for exaghhondlRld pBlkast bEE prelUfliEnlith bBANE RGN ES Fg g8 ar
connected via an automated procéss, but nmay be connect edin any alternate
method in the industry. The sem conductor chip 20, conductive wres 75) and

| eads 230 apDETATEBRDADESERHTION OF JHY DNVERPRONat ed with t he encapsul ati on

material 2SO0, which nmay.b X ding .c ound or a.liquid, .
encapsul ati on mak@%"é?g/ ﬁfsﬁ@raglégngg% thergéﬁfo‘&r%%ﬁﬁf%? s?f&B‘kagéléusfﬁh%nsofseen
in FIG 7. Peéembodgndnd dfl GseBjcontectardpadiage 10ammsB304a irs anaxdancenvitedhd r om
t he bottom : . 3 CO f I e
next sever el T Bgy b et ineEloRs PR RcoRRGA AR e (AR R B D
(not shown) aod betdrg Bricei§. afrsassmicondpetorpaskesmifulirtber ipelofesgesemicardiioseen
in FIG 9 aghiy B ¢tHeahl Ppesii@ice BY, d PernPetet0n@laadbdthal sirhicd 561 ROpbAtiton
step may occyi be{jore the adhesi ve tacﬁe %07% is renoved. After fofr maid o[? of
the seni con@hiwyt bonrads £09@d o4tRiE PRIMBAYS: Vit d1spAd WHBAMPPHEYTBE thPti ed
out by the use of ink or |asers. The renoval of the adhesive tape 300

all ows the sem conductor chip 20 and | eaas 230 to be exposed to the

out side, thereby inproving heat radiation. By adhering the adhesive tape
300 to the bottom surface 15 of the sen conductor package 10, which

i ncl udes bottom surfaces 50, 250 of the sem conductor chip 20 and | eads
230, flashes, which are typically formed during the nol ding process are not

oy e - .



1/ 10/ 2002 Referring now generally to FIGS. 10-14, there are shown
cross-sections of the sem conductor package 10 of FIG 2A during various
stages of constriction. It is to be recognized that the nethod for
constructing the sem conductor package 10 of FIG 2A nay be used for
constructing the enbodi mrent shown in FIG 2B w thout departing front Q@
principles of this invention. The | eadfranme (not shown) having | ead §02
and a chip paddle SOis first placed upon an adhesive tape 300 best seen in
FIG 10. The chip paddle SO and the | eads 230 are pressurized downwardly
onto the tape 300 at a suitable tenperature to nake the tape 300 firmy
adhere to the chip paddle SO and | eads 230. As shown in FIG 11, the

sem conductor chip 20 is bonded to the upper surface 90 of tile chip paddle
SO via an adhesive 120. The i nput bond pads 60 and out put bond pads 70 of
the sem conductor chip 20 are neat electrically connected to the | eads 230
via conductive wires 75. Upper surfaces 235 of Ieads 230 nay but do not

necessarily have to 0 ) ces

el ectri cal é€ &ti%‘ﬁ?t“b“’“" Clh 6 Fé Stlcq@)?a“ T’ab d%ﬁ?ﬁé 'BY b%ﬁ Wfétm't 19 &dd 9y,

t he conduct mtnenwmetsn% dr@nmhﬂmmed thé aeralnorahut:tormm@cmptroabesap doive impRy

al so be con lHeaye nethod in the i ndustry. As

illustrat edﬁb%m1 ETddédblog% b@Ac{nﬁ%conguct or chlg chi p paddl e 80,
conductive wireslrgn a&waatle@a@gd@mtb#ésmenF %asctmaa thinphgdleRB apsutat ed
Wi th the engapped ﬁtrra@wm aad alrfa%é%owﬂa@tbom shﬁaéehﬁro@telméd' t%Sth@Bottom

t her nbset resi.ns

Si i.nc r exa ones,
phenol 1 cs) ' nEgrEpel LA e a0 i Shadhie S0 Fae] 2.t b SE
seni conduct epmpaci3dge pdldmetRei 4 zridugay nchidg.a HhB;etthee sadibadisve Thapelf-3Q0ed s

next remove Bétfoﬂmsb@opﬁééﬁrﬁlgt&;ero e, 1%5 ;PEhe cﬁtfpaﬁaﬂﬁtf%%”d“‘:t or package 10.

The | eads 2 are next severe not shown) by cutting
t hrough the dam B&FSTIRHBEW $PEWA) 3.0t leﬁéﬁr@%m Hhavedeviog atterabem fimbriet or

ItOﬁC kage 10I b?@hn@@@ﬂe isticfAde G901 4 hie mxeébaﬁs‘ rwﬁrag%@@ctsct &Pthe kbmkS 1@9%@%43)@%
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9 1/10/ 2002 It is thus believed that the operation and construction of

tile present invention will be apparent fromthe foregoing description of
the preferred exenplary enbodi nents. It will be obvious to a person of
ordinary skill in the art that various changes and nodifications may be

made herein w thout departing fromthe spirit and the scope of the

I nvention. 10 1/ 10/2002 What |s Clained Is; A packaged sem cond6k9/6?92
conprising: a sem conductor chip having a planar upper ‘surface, a perineter
and a bottomsurface; a plurality of input bond pads on the planar upper
surface of said sem conductor chip along the perinmeter and electrically
connected to said sem conductor chip; a plurality of output bond pads on

t he pl anar upper surface along the perineter of said sem conductor chip and
el ectrically connected to said sem conductor chip; a |leadfranme having a
plurality of tie bars, said tie bars having a side surface and a bottom
surface, said |eadfrane having a plurality of dambars; a plurality of

i nternal | egtknegsnneEkteie! hesgiper buddt rzaieo! thailehdpl2304ak iplanaoiviththenppdr

| eads havin si-gde rfac n bat age, _sai lurality of

i nternal | egﬂgac%é:anSFFﬁgd?%rﬁlcgn@cc)?orrre%ﬁ%? I61r @gﬁﬁaﬁg A Cgllg&ﬁg ’B‘I“b‘ﬂ‘jgal?’?ak%%?aced
apart from Séakdegserlnrtbe eterodte saibddmmiscasucindriGEh2p ad @ Bextengtiengutfaear ds
sai d sem copgGE @E 1&RL B30 ?@ﬁ@nﬁfx i8R gb'rr s%'rfaEé’%@Bf lh@tc‘ﬁkn%a:(ddie%dt% Payeng a

hal f - et ched section facing said sem conductor chip, eac sald plurality -
of |eads haRAckegedhickpisér surface in the plane of said upper surface of said
sem conduct or chRéferring generally now to FIGS. 1A and 3, the semiconductor chip 20 and leads

230 are partially encapsulated with an encapsulation material 280 to form a
semiconductor package body in which the semiconductor chip 20 and leads 230 are
exposed directly to the outside at their respective bottom surfaces 50, 250. In the
alternate embodiment shown in FIG. 2A and 2B, the chip paddle 80 is also encapsulated
by the encapsulation material 280. In this alternate embodiment, the bottom surfaces 250,
110 of the leads 230 and chip paddle 80 are directly exposed to the outside. Likewise, for
the embodiments shown in FIGS. 1B and 2B, the leads 230, semiconductor chip 20, and
ground rings 262 are partially encapsulated to form a semiconductor package body in
which the bottom surface 266 of the ground ring 262 is also exposed to the outside of the
semiconductor package body.

Referring now to FIGS. 1 through 3 in general, dam bars 220 limit the flow of the
encapsulation material 280 on the leadframe 170 and provide stability to the leads 230 on
the leadframe 170. In the respective embodiment during encapsulation, the chip
paddle 80, leads 230, and tie bars 180 may be extemnally exposed at peripheral side and
bottom surfaces. The extemnally exposed portions of chip paddle 80, leads 230, and tie
bars 180 may, but do no necessarily have to be, electroplated with corrosion-minimizing
materials such as but not limited to, tin lead, tin, gold, nickel palladium, tin bismuth, or
any other similar material known in the art. The respective half-etched sections 150, 260
of the chip paddle 80 and leads 230 are provided to increase the bonding strength of the
encapsulation material 280 in the semiconductor package 10. It is contemplated that the
respective half-etched sections 150, 260 may be eliminated without departing from the
scope and spirit of this invention.

Referring now to FIGS. 4-9 in general, there is shown a cross-section of the
semiconductor package 10 of FIG. 1A. It is to be recognized that the method for
constructing the semiconductor package 10 of FIG. 1A may be used for constructing the
embodiment shown in FIG. 1B without departing from the principles of this invention.



a plurality of conductive wres for electrically connecting to said
plurality of internal |eads and to said sem conductor chip; encapsul ant

mat eri al encapsul ati ng said sem conductor chip, said plurality of
conductive wires, and said plurality of internal |eads to forma package
body, wherein flow of said encapsulant material is |imted by said
plurality of dam bars forned on said | eadfranme; and 1 / 10/ 2002 wH&P@OA2
sai d sem conductor chip, said plurality of internal |eans and said
plurality of tie bars are externally exposed at respective side and bottom
surface. 2. The sem conductor package of claim1, further conprising a chip
paddl e connected to said | eadfrane, said chip paddle having a top surface,
a side surface and a bottom surface, said chip paddl e bonded to said bottom
surface of said sem conductor chip by an adhesive, said chip paddl e having
corners, a perineter and a half-etched section at a | ower edge of said chip
paddl e al ong said chip paddle perimeter. 3. The sem conductor package of

claim 2, whengi Radmdhe %v@al 1dacd! 28Rkahd Yo fact i BODALS &E&laﬁqenﬁ&Bﬁ%onQteS@' d
corners of said chip % %‘f 1h em Conaﬂl ctor packa of claim3

wher ei n eacﬁe@fcogg‘i‘ AR afitt 6“6? aFTd(Se URPA A E?“aﬁ e $0Gt F\‘éd‘ SEEHEPIEHCIoANd
wher eas eac hh@)fZ(Blalfﬁleqbldﬂhaladltqsmaftaplel WObeirldn ebet@ﬁmddows%it@f@x ihro sairge chi p
paddle. 5. A K e 0 df.r a ayin
ety offle Bd AEAERRNE LS FIPRISUMG e Boufials S R e P o
surface, saiadsuiteeterapreathzp mepka the tﬁpal3|09;ﬁrmﬂ) d@tmr&:)wvsbe aadicangpacehfpo20

recei vi ng a,§grn,gompict or chi p a plurality of internal |eads connected to

sai d | eadfrane) salg‘ I ur?# iinternal | eads having a side surface and
a bottom surface?s i F Q- |6e3}h%f“H“htb8Pﬁ11£Fd% 82 @ad patmyy bradipads YO péthed at
regul ar i nt eemebsdigtanhip2@ a&pﬁiﬁed:le&pa:latlyfcbﬁ)tmc&ﬂl td Renéaaet280 vod csr&iudtwe

Said plural Mot WPRertERe 29 SENREE 6 RE, SR Skl phs 1 %o
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in the plangorf oS ailebruPP@sicaly, iRCoRfuct@d &iR8MsCoRAUG e MaPan Bdtomated
process, but may be connected in any alternate method in the industry.

The semiconductor chip 20, conductive wires 75, and leads 230 are then at least
partially encapsulated with the encapsulation material 280, which may be an epoxy
molding compound or a liquid encapsulation material, thereby forming a semiconductor
package 10 as seen in FIG. 7. Referring to FIG. 8, the adhesive tape 300 is next removed
from the bottom surface 15 of the semiconductor package 10. The leads 230 are next
severed from the leadframe (not shown) by cutting through the dam bars (not shown) or
neighboring areas of the semiconductor package 10 best seen in FIG. 9 as a singulation
step. It is to be noted that this singulation step may occur before the adhesive tape 300 is
removed.

After formation of the semiconductor package 10, a marking process (not shown)
may be carried out by the use of ink or lasers. The removal of the adhesive tape 300
allows the semiconductor chip 20 and leads 230 to be exposed to the outside, thereby
improving heat radiation. By adhering the adhesive tape 300 to the bottom surface 15 of
the semiconductor package 10, which includes bottom surfaces 50, 250 of the
semiconductor chip 20 and leads 230, flashes, which are typically formed during the
molding process are not generated, thereby eliminating or reducing any further deflashing
steps.

After the removal of the adhesive tape 300, a predetermined thickness of solder
(not shown) may be plated over the bottom surface 250 of the of the leads 230 to allow
easy union of the semiconductor package 10 with a motherboard (not shown).



1/ 10/2002 a plurality of conductive wires for electrically connecting to
said plurality of internal |leads and to said sem conductor chip;
encapsul ant material encapsul ating said sem conductor chip, said plurality
of conductive wires, and said plurality of internal |eads to forma package
body, wherein flow of said encapsulant material is |imted by said
plurality of dambars forned on said | ead frame; and wherein said 1/10/2002
sem conductor chip, said plurality of internal |eads and said plurality of
tie bars are externally exposed at respective side and bottom surface. 6.
The sem conductor package of claimb5, further conprising: a seniconductor
chip having a planar upper surface, a perineter and a bottom surface
secured into said space on said | eadfrane. 7. The sem conduct or package of
claim®6, further conprising a plurality of input bond pads on the planar
upper surface of said sem conductor chip along the perineter and
electrically connected to said sem conductor chip; and a plurality of

output bond padspeRdilenfly AREaliPRE RSTFISYY 1898 MeRNGe [N RIRLE, Ol r 32 g

sem conductor ch rica conhect ed ai
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of claimo, teahiRie t@ﬂ\@lhe ok tw:&momfuunyaédﬁeye t@fthéd}ﬁfp pﬁd& $1Bddedaghho et ched
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fromsaid chip péﬁaﬁ% i&b%8§n*%ﬂ g 28 'SROAdED ke HBReT § é%ﬁé ,
conpri si ng thikeshipgmddle: 80 v1a an adhesive 120. The input bond pads 60 and output bond pads
70 of the semiconductor chip 20 are next electrically connected to the leads 230 via
conductive wires 75. Upper surfaces 235 of leads 230 may, but do not necessarily have to
be, electroplated with a material that enhances electrical conductivity such as, for
example, gold or silver. Typically, the conductive wires 75 are connected via an
automated process, but may also be connected in any alternate method in the industry.

As illustrated in FIG. 12, the semiconductor chip 20, chip paddle 80, conductive
wires 75, and leads 230 are then at least partially encapsulated with the encapsulation
material 280, which may be thermoplastics or thermoset resins, with thermoset resins
including, for example, silicones, phenolics, and epoxies. The encapsulation material 280
forms a semiconductor package 10.

Referring to FIG. 13, the adhesive tape 300 is next removed from the bottom
surface 15 of the semiconductor package 10. The leads 230 are next severed from the
leadframe (not shown) by cutting through the dam bars (not shown) or neighboring areas
of the semiconductor package 10 best seen in FIG. 14 in a singulation step. It is noted
that this singulation step may occur before the adhesive tape 300 is removed.

Once the semiconductor package 10 is formed, a marking process (not shown)
may be carried out by the use of ink or lasers. The removal of the adhesive tape 300
allows the chip paddle 80 and leads 230 to be exposed to the outside, thereby improving
heat radiation. By adhering the adhesive tape 300 to the bottom surfaces 110, 250 of the
chip paddle 80 and leads 230, respectively, flashes, which are typically formed during the
molding process, are not generated, thereby eliminating or reducing any further
deflashing steps. Bottom surfaces 110, 250 of the chip paddle 80 and leads 230, may be



placing a lead frane having a plurality of |eads and a space for
accomodat i ng a sem conductor chip on an adhesive tape, said plurality of

| eads having a bottom surface; affixing a sem conductor chip having a
bottom surface, input bond pads and output bond pads within said space on
said | eadfrane; pressurizing said | eadfrane and said sem conduct or i&
downwardly onto said tape; electrically connecting said input bond ﬁﬁe 094d
sai d out put bond pads of said sem conductor chip to said | eads via wres;
encapsul ati ng said sem conductor chip, said wires, and said | eads by an
encapsul ant material to form a package body; renoving said adhesive tape
from sai d package body while | eaving said bottom surface of said | eads and
said bottom surface of said sem conductor chip externally exposed; and
cutting said package fromsaid | eadfranme. 12. The nethod as in claim 11,
wherein the steps are perforned seduentially. 13. A nmethod for making a
packaged sem conductor, conprising the steps of; placing a | eadfranme havi ng

a plurality gfctlpRES with gfrewm rmnr}glzh@vrhﬂgnﬁs Q.Q:thtaQnBu% Hstﬁﬁ%d tgn%\ R éHﬁ\C
for acconmodat i ng m,con 1f1§ or chip.,on an adhesi ve al IalJra

Ity
of |eads haw %n&-“\sb@at?‘aﬂﬁ“&hi‘ tsé‘“ﬂéfOFP%eha%‘aé@mee&ﬁdm@fw BRR havi ng a
bott om surf ace, |mﬁwtthmmv4ﬂaﬂsheanaﬂe 800, pytredarndingd s ciniEifRoIGad (elossmw) on

sai d | ead 3, 1 SBRACLEPHL Y ORISEINGoR L AN boR, pafis.and, sabd or

out put bond %be sem con or ~ch 0 sai
encapsul at i rige samidorskintor prrkagt U}Wdhlamjotb%:b@r@(rmnﬁbbwn)ng, said wires, and

sai d | eads by an rﬁ@e;&psgelnﬁmndrr&megmaoé& Jc@crrme@aﬁ)@ %&qntﬁ@@y \ﬁ hd 1B, the g

1/10/ 2002 r g&sfs ? ? esi v sa:lrg 5
sai d bottom P'F“ 263 138 %eaagon étPEipf) ¢ ’r"f@éé”ﬁf P?&F @ &?%‘Eﬁmml ng,
and sai d botsudhees2i0f afcke rhdss280dse that denreduiboductdripacienst €0 iathlnybyedmiiedhe and

height level of the conductive wires 75. In addition, the direct exposure of the
semiconductor chip 20 provides for higher thermal radiation.

The following applications are all being filed on the same date as the present
application and all are incorporated by reference as if wholly rewritten entirely herein:

Attorney Docket Title of Application First Named
No. Inventor
09/687,331 Lead Frame for Semiconductor Young Suk Chung
Package and Mold for Molding the :
Same
09/687,532 Method for Making a Semiconductor Taz2 Heon Lee

Package Having Improved Defect
Testing and Increased Production Yield

09/687,876 Near Chip Size Semiconductor ean Timothy
Package Crowley

09/687,536 End Grind Array Semiconductor Jae Hun Ku
Package

05/687,048 Leadframe and Semiconductor Package | Tae Heon Lee
with Improved Solder Joint Strength

09/687,585 Semiconductor Package Having Tae Heon Lee
Reduced Thickness

09/687,541 Semiconductor Package Leadframe Young Suk Chung

Assembly and Method of Manufacture
09/687,049 Semiconductor Package and Method Young Suk Chung
Thereof




cutting said package fromsaid | eadframe. 14. The nethod as in claim 13,
wherein the steps are perforned sequentially. 1 S. A nmethod for making a
packaged sem conductor, conprising the steps of: placing a |lead frane
having a chip paddl e having a bottom surface and a plurality of |eads on an
adhesive tape, said plurality of |eads having a bottom surface; afflﬁwag %
sem conduct or chip having a bottom surface, input bond pads and out % d
pads onto said chip paddle via an adhesive; electrically connecting said

i nput bond pads and said out put bond pads of said sem conductor chip to
said |l eads via wires; encapsul ating said sem conductor chip, said wres,
and said | eads by an encapsulant material to form a package body; renoving
sai d adhesive tape from said package body while | eaving said bottom surface
of said | eads and said bottom surface of said sem conductor chip externally
exposed; and cutting said package fromsaid | eadfrane. 16. The nethod as in
claim 15, wherein the steps are perforned sequentially. 17. The packaged
sem conductor of claiml, wherein said | eadframe further conprises a ground
ring having a botton1surface 18. The packaged semni conductor of claim 17,
wherein said bot ﬂtow}surbfelac\eddlﬁat$‘aﬂ ehegatnriad cpmyruc gorexf the pwbdny inveplozedill 19.
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COprI’I Ses a ri n VI n a bott om squace he aC a
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is exter naI Yo deXRE5R&0mayt Be nAde Abréirfwitho A depdtin ANoA(thAYRIADH, thEsApe ABYhA; .

Y. AaT
Pz invention.

10



Ji /[ +M
qZ I , ##98904 vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cfa] ca] ca]ca] ca] ca]cha]ca]ca] cRa]cza! %// /999

??LB>CBCLCMWIITTTUWV
VAVZVVWWONNK} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal cal a
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal XZ. [-\ 2\ K\\ " bbbb b

eeeghiii]j kkmmm xsni d_Z]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal m nnRppppg8r Fupuu8vv%wmbe
eeghiii]jkkmm}xsnid_Z]]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]calca]ca]calca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] caTpfD! ~s! 10%BB& ()--s! 10%& ()
--@L109B& ()-109B& () -s109B& ()-10%& () - }oaS4s' 10% & ()- 10BB 10BB
10BB! 3" 1 109BB&' ()-!" " 1109BB& ()-9!109B& ()-s109B& ()- >ggstzX9.4
10/ <" 10% & ()-! " L110% /& ()-+ "LI10%/ & ()-+! "LI10% /& ()-+! L'10% /& ()-+L
110% & ()-+tuvdi gE4
10/1 7, @! 10%&}4p)is Blai@d 109%& () -FZ109%& ()-! @ !'10%& ()-s' 10%& ()- 10/
10//{\= 10/ @® '10% & ()- @' 10% & ()- 10 10
10<10%&' ()-! ", @'10%& ()-F' ", @!109& ()-F/ +M+b

1. A packaged semiconductor, comprising:

a semiconductor chip having a planar upper surface, a perimeter and a bottom
surface;

a plurality of input bond pads on the planar upper surface of said semiconductor
chip along the perimeter and electrically connected to said semiconductor chip;

a plurality of output bond pads on the planar upper surface along the perimeter of
said semiconductor chip and electrically connected to said semiconductor chip;

a leadframe having a plurality of tie bars, said tie bars having a side surface and a
bottom surface, said leadframe having a plurality of dam bars;

a plurality of internal leads connected to said leadframe, said plurality of internal
leads having a side surface and a bottom surface, said plurality of internal leads being
radially formed at regular intervals along and spaced apart from said perimeter of said
semiconductor chip and extending towards said semiconductor chip, each of said plurality
of internal leads having a half-etched section facing said semiconductor chip, each of said
plurality of leads having an upper surface in the plane of said upper surface of said
semiconductor chip;

a plurality of conductive wires for electrically connecting to said plurality of
internal leads and to said semiconductor chip;

encapsulant material encapsulating said semiconductor chip, said plurality of
conductive wires, and said plurality of internal leads to form a package body, wherein
flow of said encapsulant material is limited by said plurality of dam bars formed on said
leadframe; and

11
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wherein said semiconductor chip, said plurality of internal leads and said plurality
of'tie bars are externally exposed at respective side and bottom surface.

2. The semiconductor package of claim 1, further comprising

a chip paddle connected to said leadframe, said chip paddle having a top surface, a
side surface and a bottom surface, said chip paddle bonded to said bottom surface of said
semiconductor chip by an adhesive, said chip paddle having corners, a perimeter and a
half-etched section at a lower edge of said chip paddle along said chip paddle perimeter.

3. The semiconductor package of claim 2, wherein each of said plurality of tie bars
are connected to said corners of said chip paddle.

4, The semiconductor package of claim 3, wherein each of said plurality of tie bars
has a half-etched section, and whereas each of said plurality of tie bars externally extend
from said chip paddle.

S. A packaged semiconductor, comprising:

a leadframe having a plurality of tie bars, said tie bars having & side surface and a
bottom surface, said leadframe having a plurality of dam bars and a space for receiving a
semiconductor chip;

a plurality of internal leads connected to said leadframe, said plurality of internal
leads having a side surface and a bottom surface, said plurality of internal leads being
radially formed at regular intervals along and spaced apart from said perimeter of said
semiconductor chip and extending towards said semiconductor chip, each of said plurality
of internal leads having a half-etched section facing said semiconductor chip, each of said
plurality of leads having an upper surface in the plane of said upper surface of said
semiconductor chip;
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a plurality of conductive wires for electrically connecting to said plurality of

internal leads and to said semiconductor chip;

encapsulant material encapsulating said semiconductor chip, said plurality of
conductive wires, and said plurality of internal leads to form a package body, wherein
flow of said encapsulant material is limited by said plurality of dam bars formed on said

leadframe; and

wherein said semiconductor chip, said plurality of internal leads and said plurality
of tie bars are externally exposed at respective side and bottom surface.

6. The semiconductor package of claim 5, further comprising:
a semiconductor chip having a planar upper surface, a perimeter and a bottom

surface secured into said space on said leadframe.

7. The semiconductor package of claim 6, further comprising:

a plurality of input bond pads on the planar upper surface of said semiconauctor
chip along the perimeter and electrically connected to said semiconductor chip; and

a plurality of output bond pads on the planar upper surface along the perimeter of
said semiconductor chip and electrically connected to said semiconductor chip;

8. The semiconductor package of claim 7, further comprising

a chip paddle connected to said leadframe, said chip paddle having a top surface, a
side surface and a bottom surface, said chip paddle bonded to said bo*tom surface of said
semiconductor chip by an adhesive, said chip paddle having comners, a perimeter and 2
half-etched section at a lower edge of said chip paddle along said chip paddle perimeter.

9. The semiconductor package of claim 8, wherein each of said plurality of
tie bars are connected to said corners of said chip paddle.

13
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surface of said leads and said bottom surface of said semiconductor chip externally
exposed; and

cutting said package from said leadframe.
12, The method as in claim 11, wherein the steps are performed sequentially.

13, A method for making a packaged semiconductor, comprising the steps of:

placing a leadframe having a plurality of leads, a ground ring having a bottom
surface, and a space for accommodating a semiconductor chip on an adhesive tape, said
plurality of leads having a bottom surface;

affixing a semiconductor chip having a bottom surface, input bond pads and
output bond pads within said space on said leadframe;

electrically connecting said input bond pads and said output bond pads of said
semiconductor chip to said leads via wires;

encapsulating said semiconductor chip, said ground ring, said wires, and said
leads by an encapsulant material to form a package body;
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removing said adhesive tape from said package body while leaving said bottom
surface of said leads, said bottom surface of said ground ring, and said bottom surface of
said semiconductor chip externally exposed; and

cutting said package from said leadframe.

14, The method as in claim 13, wherein the steps are performed sequentially.

15, A method for making a packaged semiconductor, comprising the steps of:

placing a leadframe having a chip paddle having a bottom surface and a plurality
of leads on an adhesive tape, said plurality of leads having a bottom surface;

affixing a semiconductor chip having a bottom surface, input bond pads and
output bond pads onto said chip paddle via an adhesive;

electrically connecting said input bond pads and said output bond pads of said
semiconductor chip to said leads via wires;

encapsulating said semiconductor chip, said wires, and said leads by an
encapsulant material to form a package body;

removing said adhesive tape from said package body while leaving said bottom
surface of said leads and said bottom surface of said semiconductor chip externally
exposed; and

cutting said package from said leadframe.

16.  The method as in claim 15, wherein the steps are performed sequentially.

17.  The packaged semiconductor of claim 1, wherein said leadframe further
comprises a ground ring having a bottom surface.

18.  The packaged semiconductor of claim 17, wherein said bottom surface of said
ground ring is externally exposed.

19.  The semiconductor package of claim 5, wherein said leadframe further comprises
a ground ring having a bottom surface.

20.  The packaged semiconductor of claim 19, wherein said bottom surface of said
ground ring is externally exposed.



