INTEGRATED CIRCUIT PACKAGE SYSTEM WITH LEADFRAME SUBSTRATE TECHNICAL FIELD
The present invention relates generally to integrated circuit package systems, and more particularly to
integrated circuit package system with leadframes. BACKGROUND Integrated circuit dies are used in
electronic products, such as cell phones, disc players, and computers, are encapsulated in a mold
material to provide protection from hostile environments and enable electrical interconnection between
the integratedINRIEG RATED QIROGUATN PROKAIGI SESTEN 3BT RTHADSRANM BSUBSPRETH he
leadframe is the central supporting structure of such a package being completely contained within the
encapsulant except for the leads. For purposes of high-volume, low-cost production of chip packages,
a current industry practice is to etch or stamPEaC&@'@ érgﬁéet[ etal material to form a panel or strip that
defines multiple leadframes. A single strip may 0 I't0 Include multiple arrays, with each such array
including a multpliciiy,of JeadTamGs | ARANICHAL RGN LA RIAIAIC, e packags, anufacturing
process, the integrated gircuit dies are mounted and wire an or%al? onded totespective leadframes,
with the encapsisa@attieitehidptineeiseda giegypliend kecthe Senpy i Radhpagtate the integrated circuit dies,
bond connections, and portions of each of the leadframes. After hardening of the encapsulant
material, the leadframes within the strip are cut apart or singulated for purposes of producing the
individual integrated circuit packages. Such siRGIEGIHOENRically accomplished via a saw singulation
process. In this process, a saw blade is advanced along "saw streets" which extend in prescribed patterns
between the leadfriis€& e reiffiifedits fagimad thelsspaniaibrrantite Meliffarfes APceathther in the

required manggyers, ahil leadf@nige desigiafielieadiramedrennetigdeflinprave@nippsietisorunisierrupted
surface. Rat er,tj dividual Iea%ds 0 thebéea fre{lme1 are segaratted fr?m eat%h otther a d frong 5he peripheral
edge of a die BEHFTNERIAD T e FEANF SIS BY RO gapd 18T Bad SRS feAGHARE, if included
therein, is theuslipponideyl stng ctubgrivevshidh ahe digisdypicalybadtdo®E®). TiRulrattymtemdframe
packages are \iied wibag g qiRpu oLt (L ERLRLRY b dilieyies,hiRadamp menufacturing.
At this point, fine-pitch leadframes are limited to 100 mm spacing when manufactured using current
etching techrfibtapsulant &6epfiERishe 183dse problems have been long sought but prior developments have

not taught or suggestedpamb&RlWioAsRRGIRYS 16RlUEaNsRAIIbESE BrobigimpabrMedong @lbgad those

skilled in the ag. . . . .
idustry practice is to etch or stamp a thin sheet of metal material to form a panel or strip that

defines multiple leadframes. A single strip may be formed to include multiple arrays, with
each such array including a multiplicity of leadframes in a particular pattern. In an integrated
circuit package manufacturing process, the integrated circuit dies are mounted and wire
and/or ball bonded to respective leadframes, with the encapsulant material then being applied
to the strips to encapsulate the integrated circuit dies, bond connections, and portions of each
of the leadframes.

After hardening of the encapsulant material, the leadframes within the strip are cut
apart or singulated for purposes of producing the individual integrated circuit packages. Such
singulation is typically accomplished via a saw singulation process. In this process, a saw

blade is advanced along "saw streets" which extend in prescribed patterns between the



DISCLOSURE OF THE INVENTION The present invention provides an integrated circuit package
system. A dual-type leadframe having first and second rows of leads is formed. A first row of bumps is
formed on an integrated circuit chip. Solder paste is placed on the first row of leads, and the first row of
bumps is pressed into the first row of solder paste. The solder paste is reflow soldered to form solder and
connect the ifedramed et ehibteofthidifitstthovieopietaeis ob iy thedinagrateuncieshivdispintikebumps, the
solder, and theglgrdftaiMgAre encapsulated. Certain embodiments of the invention have other
advantages in addition to or in place of those mentioned above. The advantages will become apparent to

those skilled in the i Fotfame oy ofth 3l d9stael Stk Arorn iHRH aRER GRIPIterence to
the accompanyifaged rRuvirerg<SnDE dlUEQSDERCRIPTIONQ ephthidd RAMANG Sther ahdGroinghows a plan

view of a half-etched, dual-type leadframe integrated circuit package system in.accordance with an
embodiment BY IR BlSm  e ER  R T e R of P11
as initially mdeasfaenged’, iMBdIgIsthowna isrdus-septoimg viewtortie sthidtuhe olie S tepafdp further
processing; FlGgghows a cross-sectional view of FIG. 1 along line 4 4 of FIG. 1; FIG. 5 shows a flow

chart for an integrated circuit system for manufacturing the structure of FIG. 4; FIG. 6 shows a plan
view of a tie bar suppBR Vet FamsRArkARes idte Jrated BRIt HELkA P W /R CoHIAREe with
another embaddiaiefidudfi¢hefpeesenhnvienifatubig. Ashovwsithefiskypeich eeadFdie adimitial iy

manUfaCturequum spacing when manufactured using current etching techniques.
Solutions to these problems have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides an integrated circuit package system. A dual-type
leadframe having first and second rows of leads is formed. A first row of bumps is formed
on an integrated circuit chip. Solder paste is placed on the first row of leads, and the first row
of bumps is pressed into the first row of solder paste. The solder paste is reflow soldered to
form solder and connect the integrated circuit chip to the first row of leads, and the integrated
circuit chip, the bumps, the solder, and the leadframe are encapsulated.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art
from a reading of the following detailed description when taken with reference to the

accompanying drawings.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a plan view of a half-etched, dual-type leadframe integrated circuit
package system in accordance with an embodiment of the present invention;
FIG. 2 shows a cross-sectional view of the leadframe of FIG. 1 as initially

manufactured;



FIG. 8 shows the structure of FIG. 7 after further processing; FIG. 9 shows a cross-sectional view of
the structure of FIG. 6 taken along line 9--9 after further processing; FIG. 10 shows the integrated
circuit package system used in manufacturing the structure of FIG. 6; FIG. 11 shows a cross-sectional
view of a flip chip quad flat no lead (QFN) package system with a dual-type leadframe in accordance with
still another embodifiend sfane prexsereativaptioay of tRigrurushoidG Srftdddrthn pikcpatigage system

with a dual-type leagfeameniacetdancaiwith anoheriembedipent af theriesant invention; FIG. 13
shows a stacked three-die package system with a dual-type leadframe in accordance with a still further

embodiment of the pl8sentiAYErtiSY chagidor ansitRie S RRIY THTER- RS BHORRE A% Bdual-type

leadframe in aacongasCBI@ith still another embodiment of the present invention; and FIG. 15 shows a

flow chart of an integrated circuit package methad for manufacturing the integrated circuit package
Systom n accordanEicni R GhI Ao e o e e e B R e o
OF THE PREFERREDENBROMENTIVith anetiee doltodingnd esdrriorent imarous specific details are

given to provide a theroygRJIAARESIANGING TS MyeRtienHRWEN LYVl apparent that the invention
may be practiced without these specific details. In order to avoid obscuring the present invention, some

well-known system Eéhitthativ s sHerpre X ddGid plieh S HBEREMESREIN detail.  The term "horizontal”
as used herein is deficed asaplanespacatiehiv ihevcaniientiotakplemEor swikaeehhrnntegrated circuit

(IC) package Jradirame, reqargigss of

FIG. 10 shows the integrated circuit package system used in manufacturing the
structure of FIG. 6;

FIG. 11 shows a cross-sectional view of a flip chip quad flat no lead (QFN) package
system with a dual-type leadframe in accordance with still another embodiment of the present
invention;

FIG. 12 shows a stacked two-die package system with a dual-type leadframe in
accordance with another embodiment of the present invention;

FIG. 13 shows a stacked three-die package system with a dual-type leadframe in
accordance with a still further embodiment of the present invention;

FIG. 14 shows a stacked three-die package with a dual-type leadframe in accordance
with still another embodiment of the present invention; and

FIG. 15 shows a flow chart of an integrated circuit package method for manufacturing
the integrated circuit package system in accordance with a still further embodiment of the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known system configurations and process steps are not disclosed in detail.

The term “horizontal” as used herein is defined as a plane parallel to the conventional

plane or surface of the integrated circuit (IC) package leadframe, regardless of



its orientation. The term "vertical" refers to a direction perpendicular to the horizontal as just defined.
Terms, such as "on", "above", "below", "bottom", "top", "over", and "under", are defined with respect to the
horizontal plane. A dual-type leadframe is defined as having at least two rows of lead tips. Likewise,
the drawings showing embodiments of the invention are semi-diagrammatic and not to scale and,
particularly, sémestahendifisrisions eiitecbr ierelaritydisfcp rasempatidsuaaideilte Shosmtgleatlplexaggerated

in the FIGs. |Heﬁ@l@cht.iOﬁerﬂg,%ﬁcméﬁt‘iﬂl?’,e“‘ﬁmﬂéim@&tl%\@f?‘@lﬁ%ﬁﬁ?dt@ﬁq daseribgd hayire sgme features
in common, for clarity and ease of illustration and descrg)tion thereof like features one to another will

ordinarily be Se&shEIRRPAREPRS AATZ RIS, A IBLRPANGASHPDIEASTRCYAS MRS &hown a plan
view of a halfkekched rouabiypel legdframe integrated circuit package system 100 in accordance with an
embodiment of the present vention; The.Sxstem 0P ngludes,alcadiiame. L2 having ead ips 104 in
first rows 106 and sécond rows 108. The mpu%output ﬁ% count as Hetermlnefjmby%ﬁe number of lead
tips 104 can bedmeiréociodel§ndapieid g, pravaishesbsitiens aiedontded layithef lpedenpsiang is a

paddle 110. The Q@%%&%%Weﬁgg@ﬂ&kwiqim@h@{ WPRYE RS IPRS JeRRNMINGBNIEARsidgations such
as thermal cooling, warpage reduction, and increasing the ability to mount die. The molding

compound is H QIR RS BB IR JFYH RS FART W LSty 229 reshvifrsiidhe leadframe
102. The systardbis ki atied frameotbas simitarhsy Steinsrdilaiyyatsameyeg toudtlinien 11k and a
sawing inIiner% egéngheusrxes}aqm 100 has the bottom of the molding encapsulant and the leadframe having
the characteristics 6f Belng etched to expose the bottoms of the lead tips 104, which form the terminals
for the integrated ciRalfrdhgponpito FIGRelfethingimansto WG, Plathersinas shalirmtehedodsaderpional view of

the 'e?‘qfram@e&&?agfeﬁlﬁ%gilaéﬁ initialty,mansdactured; do fl Gcordldeadfi@ame %dime?}nsﬂ%tru cture
combining lead tips 204 and a paddle 206. ReferrlnI% now to FIG. 3, therein is shown a _cross-sectional

view of the sRIRSEHBIRIEN 2 Therysitiet P deduding FAdRaarImbasts td kiny Lotddr Fakte 300
deposited onrtive le@datipSe20dd andsthes kg rajedoaiayitichjpr bk haldrefisdandizeaanskrons of solder
bumps 302 and 304 thereon has been placed with the bumps pressed into the splder paste 300 on the
raepeetive i B B AR B o
cross-sectionisviéd isfaF@dle dldhd hineaddeof 10| GinusT hishso lamiraste@00chiesipesedepefidngd into solder

400. A procegg suehdRRf8G010RINGS RS HS&HiLe Rianarize e LRHOMPIHNEEIE - R-SibHes SO as to

separate the lead tips 104 from each other and from the paddle 110. The etching is generally half-way
through the IE¥YHd8204. The etching leaves a characteristic etched finish on the lead tips 204. Further
processing by sawimgeatangitide sapinglinline shbehassinguedeadhe systeimekoed cirkafetipng now to
FIG. 5, thereiﬁ&siggﬁ\)%n a fle(g\?éé:%%ﬁz}‘% gr];d't?tegrated circuit system 500 for manufacturing the integrated
circuit package system N85 o EIGN D, e system 500 includes wafer backgrinding and singulation
sawing in a block 502¢ puitimg H¥ldesivantpsdoinoan dftegrandar cirsainehlpnin asbivok s0dinpdttihg solder
paste on lead,{ips ofadeadiRMEsIN AP Qck A0B0ARCNG IR Dk ARz CLLRIRIR the {Radframe in a

block 508; molding encapsulant around the mte%(rﬁated circuit chip and the leadframe in a block 510;
half-etching tHaKH@pHBHTRM D FhrE teaitante RSiagssdeddmimraifha MEerRs 95 e giating the
terminals in a bloekhkh4oanchsirgdlatiomonte: indiyidisdl paakaggs ima block 516. Referring now to
FIG. 6, therein is Srﬁ)mn a Iangtlg\glgf 3 tie bar susggort, dual-tgge. le _grg@gfln%egr%ed cir it system

. errin therel W11 4 CroSS-seciiona me
600 in accordance with ansther emboditent of the presen vention. The system bUd Meludes a

leadframe 60X rEK&_ng leadniijye 18O anufizstuasitd sécdithréws d06lamu6080 The leadltptre0drare
supported bycl(ﬂﬁgiﬁmgsfégﬁ)gwﬁg%nd a paddle 206.

Referring now to FIG. 3, therein is shown a cross-sectional view of the structure of
FIG. 2 after further processing. The leadframe 200 has had solder paste 300 deposited on the
lead tips 204, and the integrated circuit chip 112 having first and second rows of solder
bumps 302 and 304 thereon has been placed with the bumps pressed into the solder paste 300

on the respective first and second rows of lead tips 106 and 108.



Surrounded by the lead tips 604 is a paddle 610, and shown over the paddle 610 is the outline of an
integrated circuit chip 612. The paddle 610 can use both dimple and groove designs. The lead frame 602
has tie bars 613 and tie bar supports 615 supporting the paddle 610 at each corner. The molding
compound is not shown and the dotted outline of the integrated circuit chip 612 is shown over the
leadframe 602.  Keferspstepw 6067lis stngigkstedsiebay othefosimieiroapbapnsdlBHeg & slanddipoutline 614

and a sawingyinqligiep®d61 THis seRaFMRsthe0laadtiRa Rk rameachiathes@nd alsessrarRigs the paddle
610. The input/output count as determined by the number of lead tips 604 can be more closely

packed than PYENASIER 5684 o Plaggkire ibrchafia ob Brd TS & SHUCHID ahifeisesls thalsedbhossible to
have a desigrpwithedidihe phddleGha, whichegpirdnatas. thitpadbieg6d Qetbaltichhtrvady3hangtihe tie bar

support 615. Referri ow,to FIG. 7, therein is shown a cross-section view of th .Ieagl.{ ame 602 of
FIG, 6 as initly titadtred T IS S eAdr A 00 & & Bnal L o c b RS et Had tips 704
and paddle 7B@ther pRsfesrggPn o6 ibRICh SBththwveingisnEhowtd Aayoisgdetet i yiew 6P@ne structure of

FIG. 7 after further RIQERFINGwDE1628 kARG R Rafh SURSGE Rﬁ%ﬁ?iﬁ@%ﬂ@@@ﬁ@ﬁ@ Qsrdhe lead tips
704, and the integgrated circuit chig 612 having solder bumps 802 and 804 thereon has been placed with

the solder butiBSBER NI B fae LUESRI6 ALYy AT s e sB K M FesPective first and second rows
of lead tips 606 andr68ystemReteriingiaowaerFisk Sitbiemdssslxawtnoa ciossgsactiorak\dey of FIG. 6

along line 9--9 of FIG. 6. The solder paste has been.reflow red. into salder 900. Further
orocessing by e O o R e R BILT AT G DR E S 25 et Kb arate the
lead tips 604 trorof edehdbures ane thesko2fdlet@diong theRefegritng nuowiiocFIGo1e thedaimisishown an

integrated cirgitisysiemdAaR fal-mRAMMIRCIKING the iINeaiRtediRiBUEHRRGKAgR.SIalRMROM of FIG. 6.

The system 1000 includes BIG and sawing in a block 1002; putting solder bumps on an integrated circuit
chip in a blodK 0% Dplitting Serdeh pesPIHRiAaiE trdTamana et LHRBK 1 006> attaching the
integrated cirfinitichifitg the teadftanie inbpddcck; LadSinnolding encapsidantprtusnd tha indegrated circuit
chip and leadftame in a block 1010; finish plating terminals in a block 1012; and singulation into individual
packages in a block 1014. Referring now to FIG. 11, therein is shown a cross-sectional view of a flip
chip quad flat no leR¢f@HY npackaldé sgstberenlioGwith a plaalvigpeofeatiérhmevppatcdrdhnpe with still

another emb%ﬁﬁ%%oflﬁagr%%%ﬂ&dw%%@ﬂ- ddoeisyatesAAR0nG udea leadament 192having lead
tips 1104 in first rows 1106 and second rows 1108. The input/output (110) count as determined by the

number of leREFHRIE DY I8AN He MskemcfO9eRrideradefiiipriiodiansdsatias &tiadiaendy the lead
tips 1104 is aspaddiedd $06 Theqadtir khdGigasouse:Roppddisane Rad ¢ eavHEsENS.

Surrounded by the lead tips 604 is a paddle 610, and shown over the paddle 610 is the
outline of an integrated circuit chip 612. The paddle 610 can use both dimple and groove
designs. The lead frame 602 has tie bars 613 and tie bar supports 615 supporting the paddle
610 at each corner.

The molding compound is not shown and the dotted outline of the integrated circuit
chip 612 is shown over the leadframe 602.

The system 600 is singulated from other similar systems along a sawing outline 614
and a sawing in line 616. This separates the lead tips 604 from each other and also separates
the paddle 610.

The input/output count as determined by the number of lead tips 604 can be more
closely packed than previously possible.

With reference to FIG. 6, it would be understood that is possible to have a design
without the paddle 610, which eliminates the paddle 610, the tie bar 613, and the tie bar
support 615.



Over the paddle 1110 is an integrated circuit chip 1112 having bonding pads 1114 on an active surface
1116. The bonding pads 1114 are bonded to bumps 1118 which are pressed into solder paste 1120 on
the respective first and second rows of lead tips 1106 and 1108, and reflowed to make the lead-tip-to-chip
bonds. The integrated circuit chip 1112 is encapsulated in a molding compound 1122. Referring now
to FIG. 12, therein iB&howa postde k8 tholdieipas kegjensy stessr e200nvyik a0t the tggsériazdbtEme 1202 in

accordance with-fughgr graegdimenteédhesprasepicnyentipnathasysien L20qdrclider tbe leadframe
1202 having lead tips 1204 in first rows 1206 and second rows 1208. The input/output (I/O) count as

determined bSPIRRHEAIBSE 5484 12988 Eh be more closely packed than previously possible.
Surrounded by the edrtips 12040F8Gp&ddlerdia i0 sHhenpacidie-110cavidsedbaib simyplecastd groove

designs. rth ddle 1210 is a first integrated-circuit chip. 1212 havi onding,pads 1214 on an
ctive surfack 16, FhLA A B 1 DI et i T L e B R er
paste 1220 ol¢athéiir SO adigs 1208 2pd detioivein® 1A dikeitses ddad-biprnchi3 bahd84 therjitached over

the first integratad Girpithind 22BManatRe siye -hdddis,Aseaqnk e RIe D HICYirbiRi224. The
second integrated circuit chip 1224 has pads 1226 and is wire bonded to plating layers 1228 on the

second lead Hp8eFoys B8R geRRsT Q30 lead #puistuhe8econd integrated circuit chips 1212 and
1224 are encapsulaettiring moldingIcompbessth 123dwn a ReferdagonalwiovFdGEIG3 pthiergininge shown a

stacked three;die aﬁ@g system 1300 with,a dual-type leadframe 1302 jn accordance with a still further
embodimentq())_f_!t)hé%pres'eﬁt ir@gn%](r]frﬁaes%gc@l?agaes %%Ib eéﬂgvé ﬁ%]s.aﬁ%ef‘gél}g()test(ﬁ %?rrc%ql@t'aék%g 02, a second
integrated cirpitashinpz18042vang alehirdhintegriaedhbire Gt Chipy 38E8!aRisethestyaiethS€¥bsrl dntegrated circuit

chips 1302 agg,3R4rreLenseshiogsihelwishdieattachmatesia) 1308, such as epoxy or tape. The
second integrated circuit chip 1304 is bonded to a Si spacer 1310, and the third integrated circuit chip

1306 is bonded to tREMSTESRRY 1313C. 10THE KR ihaBgrateth diesiadis 14t slsolde Befmps 1312
pressed into soldenpastg #3lidiantelirstranpatiegds 3ht0b aflercframe 1315. The second

integrated circuit ch'g%1304h {rst bondi ires 1318 bonded to ating layer 1320 on a second row
of lomds 1325, The SrSrael TG R HER Dbt A R e Sl R Bee re o
have loops. an iTieertitirdcirteigrhiednoirbloitichio4 3081hasodéraasibontirttiniresale®frianbomnd to a plating

layer 1326 o, Hifdi W RklGAE e 38R erate A ARHOAB! BAALIR AB3MESiRASHARE LHBS! NB thRfIrSt

integrated circuit chip 1302. The solder paste 1314 is reflow soldered to connect the first integrated circuit

chip 1302 antPfiestHivy Asov st IBadueesedahe tHe Wt daadiare i endiaps d A diRsh miditiag compound

1332. terminals in a block 1012; and singulation into individual packages in a block 1014.

Referring now to FIG. 11, therein is shown a cross-sectional view of a flip chip quad
flat no lead (QFN) package system 1100 with a dual-type leadframe in accordance with still
another embodiment of the present invention. The system 1100 includes a leadframe 1102
having lead tips 1104 in first rows 1106 and second rows 1108. The input/output (I/O) count
as determined by the number of lead tips 1104 can be more closely packed than previously
possible. Surrounded by the lead tips 1104 is a paddle 1110. The paddle 1110 can use both
dimple and groove designs.

Over the paddle 1110 is an integrated circuit chip 1112 having bonding pads 1114 on
an active surface 1116. The bonding pads 1114 are bonded to bumps 1118 which are pressed
into solder paste 1120 on the respective first and second rows of lead tips 1106 and 1108, and
reflowed to make the lead-tip-to-chip bonds. The integrated circuit chip 1112 is encapsulated
in a molding compound 1122.

Referring now to FIG. 12, therein is shown a stacked two-die package system 1200

with a dual-type leadframe 1202 in accordance with a further embodiment of the present

6



Referring now to FIG. 14, therein is shown a stacked three-die package 1400 with a dual-type leadframe
in accordance with a further embodiment of the present invention. The package 1400 has a first
integrated circuit chip 1402, a second integrated circuit chip 1404, and a third integrated circuit chip 1406.
The first and second integrated circuit chips 1402 and 1404 are bonded to each other with die attach
material 14080vEREechhfisyiegydeed sicdedeeHip ltad@aphbiidthveng Sidpacd AU molihedirird integrated

circuit chip 1406¢dsRpdeddodhe @O%P%%rlﬁﬁﬂt%utput he)ficstintaaiaigehirauill GhiPLLARRhas solder
bumps 1412 fressed into solder paste 1414 on a first row of leads 1416 of a leadframe 1415. The

second integrSA8 G Rt Gaib PEABATR SOt RRSKETHGANIPLS A4 BewRle: e EPiadrsPmis 8950 on the
second row affead$1id2paddie Rispabe pddlO1i31thick eswobigh dingllowndlgarancedgnihe bonding wires

1418 to have Ioops(\yhllghclea(ti ing ﬁ% tthlr%c)if{psé lg{at qeglcr:cr%gl t}jg%]g&%haw et |rd mgeqr tgd circuit chip
0

1406 has second bonglng “Hires 1 to atlng ayer o a third row of leads 1428. The
second bondingawiretve4pafage bittachEbeaiahdnipddnteyraree boled chipunynel 8 & wiskbetie of center

pads 1430. . .ARORtionalpRsdle 143245 Mesiigned helovsshe fiistinigonate A aircuit fhipd402. The

solder paste 1414 is reflow soldered to connect the first integrated circuit chip 1402 and the entire
structure is elfcSHRAREY in a molding compound 1434.  Referring now to FIG. 15, therein is shown a
flow chart of an integratéd CuoattitipatikagadpatbodildOcfop manaciundigdve EYiateskeielit package

system 100. The |nte at%qtc CUI %%oéﬁ%%ﬁn%gﬁmgt el?&)tg ﬁir(nglg&:{gshforf'xzwégrgha dugl t}/ Iea&jframe having

first and secontc?%ows of feads | ormirg a Tirst row of burips onfan intégrated circuit chip in
a block 1504 wpiabiergsbloerapastexsis the firet densesblabidad tips HRISKDY D06 p@@siﬂéQhe first row of

bumps into the SOMﬁEePﬁ%@éﬁ'a @@&&@Hﬁ&\g&&é&eaﬁ&m &%@@51&5% 'i@ﬂ@%é@ﬁ@iﬁ@&latfé@ s$plder paste to
form solder and connect the integrated circuit chip to the ftirst row of leads in a block 1510; and

encapsulating &8 EYPRBEEHEt chip, the bumps, the solder, and the dual-type leadframe in a block
1512. While theRefeentigndvasoldd@en desaeibadiinigonjunstiokewitica-gpeeiticapesy made3(is to be

understood th mapy & g}grqgg&/f% mmg% catlon§daa{lrég S\)6¢'a%lj1|at| g& VY{Leb Q(p(?ren t(ﬁ]éqé)eaﬁ ;%r\;!(laesd in the art

in light of the ‘afo oregoing description. Accor ngcf iS Intende oem race all suc
modificationsinaertivariakiznsaghagh fall0nlithina thrstsotiseatsitiiaranic| daledl 3Rimsseaiinthantegsatidhertofore set

forth herein Oéll%ﬂﬁww 1%%&9@19@'@19@@5@«'@9&13@9 bpeoBIterpEaind M@CelbiRiiatbEaad

non-limiting sense. What is claimed is: 1. An integrated circuit I?ackage system comprising: an
integrated Clr@ﬂﬂlﬁé\bmﬁ L3602 aneh 1t rbrﬁr?ﬁ%ded together with die attach material 1308, such as epoxy

or tape. The second integrated circuit chip 1304 is bonded to a Si spacer 1310, and the third
integrated circuit chip 1306 is bonded to the Si spacer 1310.

The first integrated circuit chip 1302 has solder bumps 1312 pressed into solder paste
1314 on a first row of leads 1316 of a leadframe 1315.

The second integrated circuit chip 1304 has first bonding wires 1318 bonded to a
plating layer 1320 on a second row of leads 1322. The Si spacer 1310 is thick enough to
allow clearance for the first bonding wires 1318 to have loops.

The third integrated circuit chip 1306 has second bonding wires 1324 to bond to a
plating layer 1326 on a third row of leads 1328.

An optional paddle 1330 is positioned below the first integrated circuit chip 1302.
The solder paste 1314 is reflow soldered to connect the first integrated circuit chip 1302 and
the third row of leads 1316 and the entire structure is encapsulated in a molding compound
1332.

Referring now to FIG. 14, therein is shown a stacked three-die package 1400 with a

dual-type leadframe in accordance with a further embodiment of the present invention.
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a dual-type leadframe having first and second rows of leads with the first row of leads soldered to the first
row of bumps on the integrated circuit chip; and a molding compound encapsulating the integrated circuit
chip, the bumps, the solder, and the leadframe, the leadframe characterized by being planarized at the
bottom thereof to separate the first and the second rows of leads. 2. The system as claimed in claim 1
wherein the bottom3lsf paekhegd< @ dashafisténizedtby eing dichbt)2. a sgeopdanigeiepd ssctdimed in

claim 1 furthef,gomHSing: @tﬁﬁﬁq{?@?’ﬁ%@@i‘?&m%@r‘l%@.inf‘ﬁgrﬁ%ﬁdaﬁlf Quibshimangdhedual-type
leadframe having the second row of leads soldered to the second row of bumps on the integrated circuit
chip. 4. THERSyLtOMaad drfimat iReefaiia ?a‘ftha‘rh&bPﬁ‘;&‘?iéﬁﬁg%%‘éb&&%ﬂlﬁhgé‘?%tﬁ%i?ﬁ‘fﬂ%hip bonded
to the first integegitaddciietitcchiip; Mplakinglayenon gisgeeondmwndf deatsitegatslikgrbandsigonnecting
pads on the Sl%grféjbigrtﬁ%%etgec ics‘ﬂéc%?‘f’aﬁ%,the plating layer on the second row of leads.
The first integrated circuit chip 1402 has solder bumps 1412 pressed into solder paste
1414 on a first row of leads 1416 of a leadframe 1415.
The second integrated circuit chip 1404 has first bonding wires 1418 bonded to a
plating layer 1420 on the second row of leads 1422. The Si spacer 1410 is thick enough to
allow clearance for the bonding wires 1418 to have loops while clearing the third integrated
circuit chip 1404.
The third integrated circuit chip 1406 has second bonding wires 1424 to bond to
plating layer 1426 on a third row of leads 1428. The second bonding wires 1424 are attached
at the third integrated circuit chip 1406 to a number of center pads 1430.
An optional paddle 1432 is positioned below the first integrated circuit chip 1402. The
solder paste 1414 is reflow soldered to connect the first integrated circuit chip 1402 and the
entire structure is encapsulated in a molding compound 1434.
Referring now to FIG. 15, therein is shown a flow chart of an integrated circuit
package method 1500 for manufacturing the integrated circuit package system 100. The
integrated circuit package method 1500 includes: forming a dual-type leadframe having first
and second rows of leads in a block 1502; forming a first row of bumps on an integrated
circuit chip in a block 1504; placing solder paste on the first row of leads in a block 1506;
pressing the first row of bumps into the solder paste on the first row of leads in a block 1508;
reflow soldering the solder paste to form solder and connect the integrated circuit chip to the
first row of leads in a block 1510; and encapsulating the integrated circuit chip, the bumps,
the solder, and the dual-type leadframe in a block 1512.
While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations which fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.



5. The system as claimed in claim 4 wherein the wire bonds connect center pads on at least one of the
integrated circuit chips to at least one of the rows of leads. 6. The system as claimed in claim 4 further
comprising: a second integrated circuit chip bonded to the first integrated circuit chip; a spacer bonded to
the second integrated circuit chip; a third integrated circuit chip bonded to the spacer; first wire bonds
wirebonding Weatéceatnedegjrated circuit chip to the second row of leads; a third row of leads on the

leadframe; and second wire bonds wirebondinq(the third integrated circuit chip to the third row of leads.
1. An integrated circuit package system comprising:

an integrated circuit having a first row of bumps;

a dual-type leadframe having first and second rows of leads with the first row of leads
soldered to the first row of bumps on the integrated circuit chip; and

a molding compound encapsulating the integrated circuit chip, the bumps, the solder,
and the leadframe, the leadframe characterized by being planarized at the

bottom thereof to separate the first and the second rows of leads.

2. The system as claimed in claim 1 wherein the bottoms of the leads are

characterized by being etched.

3. The system as claimed in claim 1 further comprising:
a second row of bumps on the integrated circuit chip; and
the dual-type leadframe having the second row of leads soldered to the second row of

bumps on the integrated circuit chip.

4. The system as claimed in claim 1 further comprising:

a second integrated circuit chip bonded to the first integrated circuit chip;

a plating layer on the second row of leads; and

wire bonds connecting pads on the second integrated circuit chip to the plating layer

on the second row of leads.

5. The system as claimed in claim 4 wherein the wire bonds connect center pads

on at least one of the integrated circuit chips to at least one of the rows of leads.

6. The system as claimed in claim 4 further comprising:

a second integrated circuit chip bonded to the first integrated circuit chip;

a spacer bonded to the second integrated circuit chip;

a third integrated circuit chip bonded to the spacer;

first wire bonds wirebonding the second integrated circuit chip to the second row of
leads;

a third row of leads on the leadframe; and

second wire bonds wirebonding the third integrated circuit chip to the third row of

leads.



