;e3€..,.ZZ6T[ b* DEAD FRAME HAVI NG SEM CONDUCTOR DEVI CE MOUNTED THEREON AND
METHOD FOR FABRI CATI NG THE SAME BACKGROUND OF THE | NVENTI f “ t he
I nvention The present invention relates to a |ead franme %“‘mmﬂ‘mﬂmmw ‘

sem conduct or devi ces nounted thereon and a nethod for fabricatﬁggwthe same
| ead frame and, particularly, to a |ead frame on which sem conduct or

devi ces having protective protrusions are nounted and a nethod for

f abri cat i B§ADhERAMREe HRYINGH SEMI CONDUOSOR DRVIGOE MOUNRELPITHEREON AND
conventional nethod forMETHOD CEOR NBABRDNCAPING KBHE eSAMEr ane on which a
plurality of sem conductor devices such as |IC chips are nounted incl udes
the steps of die-bonding the sem conductor devices onto the hoop-like |ead
frame, sealing the senm c@EACKCROUNIEVOE €BHRI INVBNTEONN nat eri ammlmm”"mmmmu‘"’
metal nold halves, rolling the | ead franme having the resin se

sem condukt orFidelMd cef tire alneethtaowd the rolled |ead frame is trangpagited to
a next step such as, fox exanple, a flash renoving step of renoving flashes
of the seal i rfthe esfesemt dsnwenticwl delapeat tagastepdofrphat hayingr mi nal s of
the lead frame with a solder material. FIG 12 is an enlarged side view of
a hoop- | i xenieeniyeton denhbsengueentedniieroen deldcesnathpdnted t her eon and
rolled on a reel (not shown). As shown in FIG 12, in_rolling the hoop-Ilike
| ead frark2REiGHTEH ke t FaINe ehe S nELRPDr afdyi BRELDCHDAKL Bd gﬁeﬁeon, on the

reel, force is_exerted on the lead frane in_a direction shown by an
lead frame on which semiconductor devices having protective

protrusions are mounted and a method for fabricating the
same lead frame.
2. Description of the Prior Art

A conventional method for fabricating a hoop-like lead
frame on which a plurality of semiconductor devices such as
IC chips are mounted includes the steps of die-bonding the
semiconductor devices onto the hoop-like lead frame,
sealing the semiconductor devices with a resin material by
using metal mold halves, rolling the lead frame having the
resin sealed semiconductor devices on a reel and the rolled
lead frame is transported to a next step such as, for
example, a flash removing step of removing flashes of the
sealing resin molds or a solder-plating step of plating
terminals of the lead frame with a solder material.

FIG. 12 is an enlarged side view of a hoop-like lead
frame 1 having semiconductor devices 2 mounted thereon and
rolled on a reel (not shown). As shown in FIG. 12, in
rolling the hoop-like lead frame 1, which has the
semiconductor devices 2 mounted thereon, on the reel, force

is exerted on the lead frame in a direction shown by an



‘- 2 "arrow, so that the semiconductor devices 2 in adjacent rolls are
interfered each other, resulting in a problemthat the sealing resin nolds
t hereof are broken and/or terminals 10 of the |lead frane are bent. A
portion of the lead frame 1 on which ope_sem conductor device 2 is nounted
is showmn in FIG 13. As will be described later, there is a simlar problem
in a conventional nmethod for fabricating sem conductor devices by using a
strip-like lead franme, in which a plurality of strip-like |ead frames
havi ng semrcomdust othatevikessemindredutber edevacesp?| ed a@jbsoeatnagazi ne and
the magazine is transported to a next fabrication step. In the nethod for

f abri cat i ngl sentrentntevfededi each ontberh sesuptingeiheadptehiemor

hoop-like lead frane, it is inportant to prevent the sealing resin nolds of
t he semi comiuctlee ealirg r$%hﬂb@@h@3b?@ﬁéﬁoﬁndr@hbr@bﬁﬁiﬁagéothereof from
being bent. In order to solve such problem it has been usual that an

i nterl ayefeprbRrelsnb@todtherlerdt Eeamegatdebarbi chnaaEtdpPndedi EB8 2 on the
hoop-like lead frame 1 is provided on the senm conductor deyices 2 and the

| ead franmk®adtbE@tRet MR PPR oF PBYEPRPEPEPT sHRELCE32i 45, BPIBESEN a
reel 5 as, shown in, F 14, FIG 15 is an enlarged side view showi ng a
rol l ed | e4d %?%%% %%géiﬁerlﬁlth the interlayer paper sheet 13. By arranging

the sem conductbr Vit tacios e ird v 8 “FRSachr afi 5 MTer DEOBLeRT TS
an enl ar ogg DersRocli e,y e Bl od NE SEPLEONOLCLOL doi €8, g,8BoEhe hoop-1 ke

| ead frane Scl oses ano sures agarnst the

above‘”‘?rﬁé@%\?&'s% b%%}{?él%'é' é@fv‘i;%-ef{']@é GYe.4i BELASCd; LNGRELR, g tie menber

i s provided betwee ent resin seal ed sem conductor elenents nounted on

a hoop-like,tgpdeyrgfesereh-1med 1deqt FraiBEDREVERGSSERI SHRRAEE cEDEr S
provi ded 'on both sides of the elenents to prevent a sem conductor el enent

ina cert@éﬁé@yaﬁoﬁm@@ab@h@ﬂe&momdpine@e&ﬁs\em adhagepinsenhgondyct or
elenments in a |ayer adjacent to the certain |layer when the hoop-like | ead
frame i s magdethenia teshspsotédato ba eakagefaibri betseanl sngpresi n nol ds

and/ or deformation of lead termnals of the lead frame is prevented.
JP-H11- 340396- M dike | meselsod ferhfdlguecdvingr eemntongudebor davioasobn
termnals of a hoop-like |lead frame when upsetting and down setting of the
t er m nal ssegle periprhile lﬁa@hfgam%c%hi@Qép‘bib@rgGéd popmeenstaite provi ded
on both surfaces of the lead frane. On the other hand, JU H5-28034-A

di scl osestBPeEEMAF qtR PREVARENCRE rFP2HIRE EpALRrEOAHE BfovPBed on both

caves o Sl SAAFLLER ASRLGLE PRAL% S PLALR! ALY hosElLeondyeto
thereof from being bent.

In order to solve such problem, it has been usual that
an interlayer paper sheet 13 for protecting the
semiconductor devices 2 on the hoop-like lead frame 1 is
provided on the semiconductor devices 2 and the lead frame
1 together with the interlayer paper sheet 13 is rolled on
a reel 5 as shown in FIG. 14, FIG. 15 is an enlarged side
view showing a rolled lead frame together with the
interlayer paper sheet 13. By arranging the interlayer
paper sheet 13 between adjacent rolls, interference between

the semiconductor devices 2 is prevented. Incidentally, FIG.



* As nentioned above, in the conventional method shown in FIG 14 in which
the interlayer paper sheet is provided between adjacent rolls of the
hoop-1i ke lead frane, a device for supplying the interlayer paper sheet is
- 4 necessary, causing a whole device for performng the nethod to be
conpl i cated and expensive. FurthernoTe3 ft is necessary in a subsequent
step to cut out sem conductor devices while peeling the interlayer paper
sheet off. Such device usually has a conplicated structure and is

expensi ver3 | 1k agidlidn Dawgd depd RESELBYRE PaRRI oshert Bemhednahibtbecones waste
matter. Since, in JP-H5-138699-'A, the tie nenbers are provided on only an
upper si dfewicd & dwophé ikkeopentké resrd £hemei e, nenbers on a certain roll
of the lead frame interfere with those on another roll when the |lead frane
havi ng t he senfE-HBHRLI®E Be | dbschoses edndbreeoneasurokl agadanstheheeel . I n
for exanple, a sem conductor chip such as QFN (Quad Fl at Non-Lead) type
sem condutave-ommp;iaed hprsbidémn Bmdthastenhyigneugpeclsessdd theredh,
resin-seal ed, there are defects that (i) it is inpossible to roll the | ead
frame on & hele eedmivg t hbsitpronided étvhent adibaant kasanl ageledith a rear
surface of the sem conductor device in a |ayer adjacent thereto, since

t er m nal SRRt QUreerert daneinted cenpchadbcldkedéspdefnpmeexposed,
and, therefore, the termnals on the rear surface side nmay be scratched,
causi ng atrdutEretappear bR nemb e heCERs pef oS BRPaEEr BEBBCEAJPEPVYARE i s

i npossi ble to conpletely prevent breakage of the sealing resin nolds and
bendi ng cﬁntW&Fqggﬁgﬁ%l%fo?h?h%l?%%ﬂt?r HePEFHEBLt ReSERATFEBAYGEPSr devi ce

d the ti mb interf d w.th h_ot . Inth t
(i scl osect THSPE Y. SU08bR 50 Sriee TEOnSReind (toppeRnbRoPatFaRBA port i on

br cakage 61 108 s Ao h Lr RO ot HPREE ot Br fd FURT oF U RECHEr HPmAPS because
the sem condugt.or) ey casearend nesder feeachaothene nhen, Lhscheay r ame

havi ng the resin-s ed sem conductor devi ces nounted thereon are rolled
up. Furtr%%éiy6%0'Ehé@ebﬁééﬂ§%&r8fdt§é|Qééﬂiha dbs R 480P34- AnayBe above
probl ens can be sol ved when the hooplike lead” frane is a single |ine
hoop- | i kedd esend £ 26t . o HOVWGNET teWhERalé b5 8hel ueal Fiame heop-like |ead
frame in which sem conductor devices are arranged in a plurality of |ines,
t he w dt podvérneedipop-1i ke | ead frame becones |arger than that of the
single line lead frane. Therefore, when the spacers are provided on the
opposi te edgesIbfHihe34@3g6fhadbschosent er tpohnigneoforhprewadtingne is
drooped and the sem conductor devices nounted thereon are interfered with
each ot hedefopeiprnefyterninalyi ¢fi auhpopolpkevénadt eapeerkage of the
sealing resin npld, etc. SUMWARY, OF THE | NVENTI ON An object of the present
i nvent i onPEER LT AR o3BT F+RFECHNTIRI ERTEERREENAGEL BRTIRYIEEs are
nnunted,uﬂgith.c n ﬁéevent inte%ference bgtmeen t he senigogductgr gevices
by prot r utfed-pbT t F SRR HARY1 dRECBRUBSY PBF taR tippEr BREVASFEwEP EPGE of a
hoop-likeégffg%éépéfigﬁelf dfkggﬁesinultaneously with resin-sealing of the
sem conductor dévices in e'resin-Sealing step of a fabrication nmethod of

sem conduct or ggV{k€ other hand, JU-H5-28034-A discloses a technigue
in which strip-like spacers are provided on both edges of a
single line lead frame having a plurality of semiconductor
devices mounted thereon in one line.
As mentioned above, in the conventional method shown
in FIG. 14 in which the interlayer paper sheet is provided
between adjacent rolls of the hoop-like lead frame, a

device for supplying the interlayer paper sheet is



‘- 6 ' Anot her object of the present invention is to provide the nethod for
fabricating the sanme |lead frane. According to the present invention, a |ead
frame is featured by conprising a lead frame having a plurality of

sem conductor chi ps nounted thereon ang extending in one direction, sealing
resin nolds having a constant height ffoma principal surface of the |ead
frame for sealing the plurality of respective the sem conductor chips with
a resin material, upper protruded portions formed of the sanme resin

mat eri al mecédeapy) ncapainguafanelef deheckeddrf parfornipgsicheonethetiween
adj acent ones of the sealing resin nolds sinultaneously with the formation
of the setdilpg cesphicated and énppenspretr Bdethpombrensitoised of the sane
resin material on a surface of the |ead frame opposite to the principal
surface the¢edsary posatsoehsequertspbadi hg cott hutpssmiconduetothe upper
protruded portions, sinultaneously with the formation of the sealing resin
nol ds. A<%$W#%$$tvhbletE?%bgﬁghﬁhéslﬂﬁﬁrééﬁﬁécpﬁﬁgrtﬁéeaﬁp@ﬁfprﬁvﬁbded
portions to the | ower_ protruded portions, respectively, may be formed in
the | ead 49&hES 1HUBLYEIDED ﬁr@Q@HilﬁééﬁﬁnétéﬂFtBFetﬁ@dpﬁétﬁﬁﬁéésﬁﬁﬁtlons
fromthe | ead frape, a dianmeter_of each through-hol e _my smal l er than a
si ze of tﬁ% %%%b?lﬁ?otFﬁ%eﬂnB%F%?ﬁﬁr EaR%FISQgthEeﬁéﬁQr %Eopﬁﬁﬁgﬁsportlon.
Mor eover , Qﬁgthe upper protruded portion fromthe principal surface
of the Ié&% V' be larger than that of the seallng resin nol d.

Further, a coné%ggéa #H %Qf gh§3g885r prg%ruggg RQEE aQBapg §FeV|em1nay

be the sane as omer protrude i onor rent from

that of the LEYsTaRrgbruged; or Li gReTﬂsogeﬂgkarmdmaﬁs achaops i ke | ead

frame or strlp r ame cas the strip- rane a

pluralitynOfiéPE YRPE ¢ Ef@&iﬂd§91£°6k'9ﬂé @QQdabeﬂéaEhE¥r?EréaWchomer

protruded portions may be provided between adjacent ones of the sealing

resin nol ggosd b 8AGLNELYrol hewHBReEnB! PEaYAedaRer hhoingndnkhe | over
protruded portion nmay be provided in other regions than those each between

adj acent eambcohdtibeopl dealtey mbuhbedr eBenespals. rbuntheon ahpl weali.ty of
the sem conductor chips my be arranged in a direction perpendicular to the
ext endi ngInlj r Eoti erampléheal sadifoadector chip such as QFN (Quad

Flat Non-Lead) type semiconductor chip, which is thin and

has only an upper side thereof resin-sealed, there are

defects that (i) it is impossible to roll the lead frame on

the reel without contact of the terminals in a layer with a

rear surface of the semiconductor device in a layer

adjacent thereto, since terminals on a rear surface side of

the semiconductor device are exposed, and, therefore, the

terminals on the rear surface side may be scratched,

causing an outer appearance of the chip to be degraded and

(ii) it is impossible to completely prevent breakage of the

sealing resin molds and bending of the terminals of the

lead frame since the semiconductor device and the tie

members are interfered with each other.

In the structure disclosed in JP-H11-340396-A, since



"I'n the case of the strip-like | ead frane, height of the upper protruded
portion fromthe principal surface of the |lead frame may be the sane as
that of the sealing resin nold. In the present |ead frame, cross sectional
configurations of the upper protruded portion and the |ower protruded
portion may be trapezoidal, respectively. In the present invention, the
sem conduct or chip may be a QFN type sem conductor chip having an upper
surface sealed by the resin material and term nals exposed on a | ower
surface shdkghhepfothe progrud@dcpodingnt ast bmaplesenhanntéati of, themet hod
for fabricating a | ead frame havi ng sem conduct or devi ces nounted thereon
i s featuredabyngornpeisi mgldheist épsimpomsibilengoaapbddabirepkege of

sem conductor chips on the lead frame, sealing the plurality of the

seni conduEh®r SeAlpBInBaRLBdMeAdt RRd| d§HOKLPARACR P &hredrEMARBAS al |

form ng upper protruded portions of a resin material, which is the sane as
the resinPRERBPPalhBsEBMIAORABCEREI ARYLISEEpLEn laKCHSFERIs BRFRCOTER T he
lead frame _in regiins each begmeen adhacent,ones f themglur lity of the
senmi condut®eP ERFpicadi fiPPEnBBYLRY ROt KESIBAPFAG St EFMARERANFICRg | ower

protrudedﬂgortions 0 ich is the same as the resin

_ f a r%ﬁin naterial,lﬁh _
mat eri al - QE6UCER PRENEED FRGEEPEpATEn R ETeHPsur face of the lead frame in
i h bet i Al f th lural it f.th i duct
Chiper st mil t ahBbEOrGRPReE nans BHE: 6 rreR=®) HiBRaoksd ehnaN i Fohed mot hod, a
plural ity;ghshhpoug eh8£8§e?§98bi8&F082Heﬁk'Bg%ggﬁeggeﬁrtﬂgohggg@d portion

to the | ower profruded portion are fornmed i n raime and-runners

brovi ded {ncg yBhA! ciBhd ysed Linbhe seAbl AGoBLERIA ¢eaaMERAK Connect ed to

regions of t sem conductor chips and to regions of the through-holes. In

the aboveyspaytenegdnsnt hedist Bephashh $eaki N8obp-Rekkonerd Fwahet Rat QFN
type sem conductor chips are constructed as the sem conductor devi ces.

Fur t her noweichf kenitbadaeabirngestieps hhe atreangbdsahdar ppuakingyt efm nal s
of the sem conductor devi ces, - g _ which are exposed on the side of the
| ower surlacespf thbhewlidad bfabbei bobprihé&e leradudedmeAbenenkisofeadgalrove,
according to the present invention, it is possible to prevent breakage of

t he seal i bganethatnofdtbe shagdenildoadlieadr fdenece Tardedorkendiheyg of the
termnal of the |ead frame when the strip type |lead franes are piled up or
t he hoop-tiRReSPagarerake PEOoVaArddonThEe| oREPSPLEEt £dged pdrthenlead prevent
t he upperggrotruded portion from being dropped fromthe | ead franme and can

mai nt ai n @%ﬁ'bétﬁé@ﬁthB°§EﬁPEoﬁéuEgSr18€9iééémﬁhéﬁ freoPeddapdane i s
rol | ed. Fgééher :mheg tFe si.ze.of the s$nicggductor devicg i% large, it is
possi bl e pr SO HEPHUGFGFaPFYyC6f BPBE Sge_ p&FP ot Con b6t e§39faces of
the |ead {fafe.guRNoLHBY .t BELREGLEHIEY, PRLL L ANY; $44 QYR LN 36 gonduct or

devi ce.
the breakage of the sealing resin mold, etc.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
lead frame on which semiconductor devices are mounted,
which can prevent interference between the semiconductor
devices by protruded portions provided on both of an upper
and a lower side of a hoop-like or strip-like lead frame
simultaneously with resin-sealing of thé semiconductor
devices in the resin-sealing step of a fabrication method

of semiconductor device.



' BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view of a
hoop-1i ke | ead frane having protruded portions provided thereon and being
rolled up on a reel, according to a first enbodi nrent of the present
invention; ' FIG 2Ais a plan vieM/shgmAng a state of the hooplike |ead
frane according to the first enmbodi nEn? in which a resin sealing is
performed; FIG 2B is an enlarged cross section taken along a line A-Ain
FIG 2A; FIG 2Cis a plan viewof FIG 2B; FIG 3 is a side view of the
hoop-1i ke | eadpfistii®r objddt shovhel pré&Eként2Anivenaivhdibl dor pebivddet her eof ;
FIG 4 is a side viewsimlar to FIG 3, showi ng irregul ar overl appi ng
state of tihe hetpedi Ker| fadricatengf thaesbmesiieadbfdement; FIG 5 is a
perspective view of a conventional strip like | ead frame having
seni conduct or Bevdérditnartangkd pneséneeihivansion, aal dagit Gdamal idirection
of the | ead frane;

featured by comprising a lead frame having a plurality of
semiconductor chips mounted thereon and extending in one
direction, sealing resin molds having a constant height
from a principal surface of the lead frame for sealing the
plurality of respective the semiconductor chips with a
resin material, upper protruded portions formed of the same
resin material on the principal surface of the lead frame
in positions between adjacent ones of the sealing resin
molds simultaneously with the formation of the sealing
resin molds and lower protruded portions formed of the same
resin material on a surface of the lead frame opposite to
the principal surface thereof in positions corresponding to
the positions of the upper protruded portions,
simultaneously with the formation of the sealing resin
molds.

A plurality of through-holes for connecting the upper
protruded portions to the lower protruded portions,
respectively, may be formed in the lead frame. In order to
prevent peeling off of the protruded portions from the lead
frame, a diameter of each through-hole may be smaller than
a size of the upper protruded portion as well as the lower
protruded portion.

Moreover, height of the upper protruded portion from

the principal surface of the lead frame may be larger than



"FIG 6 if a plan view of a rear surface of the resin seal ed seni conduct or
device of a conventional strip-like lead franme; FIG 7 is a perspective
vi ew of a nmgazine for transporting conventional strip-like |ead franes
bet ween conventional fabrication steps, FIG 8 is a side view show ng
conventional strip-like |lead franes overl apped each other; FIG 9 is a side
vi ew show ng overl apped strip-like |ead franmes according to a second '
enbodi ment of the present invention; FIG 10 is a perspective view of a
portion ofhat séfitheiskealoag fesb®e mcrdr dimgthera &hcodfegboatient off the
present invention, on which |arge size sem conductor devices are nounted;
FIG 11 itha wiper vweotofidedhepsttiprlikeal phanfvaeesmay be the same
as that of the lower protruded portion or may be different
from that of the lower protruded portion.
The lead frame may be a hoop-like lead frame or strip-
like lead frame.
In the case of the strip-like lead frame, a plurality
of the upper protruded portions and a plurality of said
lower protruded portions may be provided between adjacent
ones of the sealing resin molds.
Alternatively, the upper protruded portion and the
lower protruded portion may be provided in other regions
than those each between adjacent ones of the plurality of
the resin seals. Further, a plurality of the semiconductor
chips may be arranged in a direction perpendicular to the
extending direction of the lead frame.
In the case of the strip-like lead frame, height of
the upper protruded portion from the principal surface of
the lead frame may be the same as that of the sealing resin
mold.
In the present lead frame, cross sectional
configurations of the upper protruded portion and the lower
protruded portion may be trapezoidal, respectively.
In the present invention, the semiconductor chip may
be a QFN type semiconductor chip having an upper surface

sealed by the resin material and terminals exposed on a

lower surface side thereof.



'shown in FIG 10, showi ng the overl apped state of the lead franmes; FIG 12
is an enlarged side view of a conventional hoop-like lead frane, in a
rolled state on a reel; - 11 FIG 13 is an enlarged perspective view of
a portion of the conventional lead frape in the vicinity of a sem conductor
device mounted thereon; FIG 14 is a'p§r§pective vi ew of a conventi onal
hoopl i ke | ead frame, showing a state where the lead frane is rolled on a
reel together with an interlayer paper sheet: and FIG 15 is an enl arged
side view of thecbeapnti ke tradptessntr ohivedtdnnthe meehodogetrher with the
interl ayer paper sheet. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
As shown fabFi€&atingaahbepdl fkemkehdvingneehiaoaduditpg tievackisr st

enbodi ment of the present invention, which has two |ines of sem conductor
devi ces 2moouhéddthbaeeennisi §eablired bp aompelsingOthehetlepadoffr ane 1,

whi ch may be fornmed of a Cu-alloy, protruded portions 3 are also forned. In
FIG 2A, mauekanpl @ plurhéihyopfl skmireaduttamechipt the tpreedead i nventi on,
whi ch has four lines of sem conductor devices nounted thereon, is shown.
After thefsemecopBadting Hbei péyralacy afefbengedicendietRophirke | ead
frame 1, a resin sealing_is performed as shown in FIG, 2A through FIG 2C
and FI G Bourhed PBstResé8pAngramepWishygudrpyrpBAtsrieéd by OEBifPng net al

nmol d hal ves such t hat tge nmet al nolg hal ves cover th Sﬁgbcgnduct%r devi ces
and pour i WBPEEaPTAGTREEFANPSHERCEE BHoRy LRELIPNTRAES 1efte &P A5 d2en the

7ot Cropdigeny ol becpeosent Loyl Lan, heyeveL, g mRLg) IR dsed

upper surface of the lead frame in regions each between
adjacent ones of the plurality of the semiconductor chips,
simultaneously in the sealing step and forming lower
protruded portions of a resin material, which is the same
as the resin material used in the sealing step, on a lower
surface of the lead frame in regions each between adjacent
ones of the plurality of the semiconductor chips,
simultaneocusly in the sealing step.

In the above-mentioned method, a plurality of through-
holes each for connecting the upper protruded portion to
the lower protruded portion are formed in the lead frame
and runners provided in a metal mold used in the sealing
step are commonly connected to regions of the semiconductor
chips and to regions of the through-holes.

In the above-mentioned method, the resin sealing is
performed such that QFN type semiconductor chips are
constructed as the semiconductor devices.

Furthermore, after the sealing step, the step of

solder-plating terminals of the semiconductor devices,



'- 12" cavities for the resin sealing of the sem conductor devices, cavities
for formng protruded portions 3 and 4 of resin between adjacent

sem conductor devices in each line as shown in FIG 2A through FIG 2C The
resin-sealing step in a fabrication ge%hgd of the sem conductor device wll
be described in detail with reference to FIG 2A through FIG 2C The

sem conduct or devices are die-bonded to die pad portions of the hoop-Ilike

| ead frame 1. Although not shown, bonding pads of the sem conductor device
are conne¢hechtareeexpratd oh the sede OFahbebjovendrngiareesfashasual .

FIG 2A shows an exanple in which two pairs of the sem conductor devices 2
arranged 1p2@d Greme #prbBerteroinehededad frame are di e-bonded as a unit
and a plurality of the units are arranged in a | ongitudinal direction of
the lead franelat™@npteBederRP¥ed PﬁF@FQéPg ?ﬂeFBﬁfPé?sePHelP¥§Pﬁl§8al|ng

is perforped, b ng.the metal nold. The | d i ncludes netal nold
halees 3315nﬁsgﬂ°?%+gb?09?dPﬁ§V?ﬂE EE@?F?%@ ?grt ﬁesﬁégFﬂgséﬁﬁFﬂg of the

Dot ween AP Set BREsor FRRIAT P 5o  CBhPRoRURL by CaRUTEHSCESIER nbtal ol d
S eBpRUGE! SETLAEC OS ELOR, SYAELEAL LBRLRPLabe DL dacRYBhs,L e

senlconduE VIC s on hoo f ane resrn ma erlal is

Poner et %ﬁfﬁgﬁvﬁ i %ﬁ%gﬁé bLILRE YERA! ciERE| BOLEIIGN, Aeane e i
FIG 2A 1454 %%régrﬁﬁ %Bft%ﬂt&s!g ?ﬁé%h{? Eﬂéthgﬁér agrﬂdaae formed

si nul t aneous rmation o e sealing resin ds of the

sem Condugéﬁﬁlsﬁvwsﬁ béi 8§k opPEQUIRCRNOLBe 134a kS Fh-aMBEENHN cAnPOSi ti on of
the lead Trame 1 in which each of the protruded portions is forned so that
the uppermpintaudesd paptbebwdecheecnaesentegaattvit Getrheekowaenpeatr uded
portion 4. The dianeter of the through hole 134 is snaller than an outer

di anet er déatihérappeisandlleder Fprohendedhpor thensileand #hto prevent the
protruded portion fromdropping fromthe lead frane. In the disclosed
exanpl e, sémicbndughohotieviBe is adapget ot asdpebbébleshappdovpderi ag 66,
whi ch has an el ongated openi ng having enl arged, rounded ends. The

dunbbel | - Bhupaliibpenf ngrebrigedspdrtooar py Phthr syrAacesnPthsheunners 6 to
the cavities for the protruded resin portions 3 and 4. The upper and | ower
pr ot r uded! $6¢tfBﬁ@emﬁPthEhGEsEP?bBHOQFPﬂegeP@FEheéstéuFF@Pné th&ich is a
side view of ,t me in the wdth direction thereof after the

f or mat i onS&P* FﬂEdEEEPFnaeVéan nold and the lead frame is rolled regularly.
The protruded portions are provided on both upper and | ower sides of the

hoop-1ike |ead franme 1BQEEFaB§§8RE£?§§ﬁf8§e ﬁg bﬂgwgﬁagr protruded portion

3 is higher than an upper surrace o e sealtng resin nold of the

duct t d t 4 d
sem conduct or gdexice ge%§§§5t95§ ?EQ% 8205 thgpékgepﬁgﬁh ¢dahQ

prevent the upper pro ru Ion rom bei ng fromthe lead

;Laze a”dp59185°¥¥Qgrédeépp5r9§BH@eﬁrévh@@@rtﬁ@&&éﬁeaﬁH bB¢nkeadificam® in
pper [ayer 4
up on a reel, according to a first embodiment of the
present invention;
FIG. 2A is a plan view showing a state of the hoop-
like lead frame according to the first embodiment in which
a resin sealing is performed;
FIG. 2B is an enlarged cross section taken along a
line A-A in FIG. 2A;
FIG. 2C is a plan view of FIG. 2B;

FIG. 3 is a side view of the hoop-like lead frame



"and an upper surface of the sem conductor device 2 in a |ower |ayer when
the upper layer lead franme and the | ower |ayer |ead franme are overl apped by
rolling. A plurality of pairs of the protruded portions 3 and 4 are

provi ded at arbitrary positions mﬁthicwg_fegion having width A, which is
twice a pitch of the seniconductor de es in the wdth direction thereof
as showmn in FIG 3. FIG 4 is a side view of the hoop-like lead frane 1
shown in FIG 2, which is rolled irregularly in the width direction

t hereof. €hbwn $nz#3Gof 2Rhénpaowiddaddpeeticansn Bhamdof;are determ ned such
that the sem conductor devices 2 are not interfered with each other even
when the | ead FIanedi $srel bédewtihwaninpper ktay&iGheBngstewiaged from a

| ower | ayer by a distance, which is a half of the pitch C of the

seni condustoegdéarceyerhaphénpoagatedirfalthdi heopri-dnkef lend Ifeanmef odne as
shown in FIG 4. Incidentally, configurations of the upper and | ower

prot rudedtber fisas smppdimenrty be different or identical. However, height
of the | ower protruded portion 4 fromthe upper surface of the lead frane 1
is smaller thaRlfhaP &Ff BhBELPBEFLHVEt VEBYdOporPt CORVETPLLEORALNE CrdRer

surface o ,Ehe Iegd frame, 1. Particularly, the heL%ht of the | ower
pr ot ruded!pbft F6AY4TFaMS, BARIDME| FEMGCORAUFLEF CRYACESIREFEREREe PN hei ght

bet ween t upper._protrude ortiqn_3.and the.sem conductor device 2, as
ohown i n FRecBoTiaRECth 6P LoBgt bhdindi Rt raPEa R0p e RE%C1 2" S ofike
protruded portiops Ln.this_enbodi.nent w_ll bhe described - 15 _ wth
reference to F g?'zg,l IEipgaanlEWGPf4§ fﬁgrthE-PFEeoFeggefFgﬁénl i's

0. 125 mm thi : ] c .device_.2 | ; Ri .t he.ypper

pr ot r uded” pae ton i+ PER5HY Ul LBV bR 8 bR rnt Bl B BITANEPE o 5
mm hi gh, {hg4q0@paBebetween the | ower surface of the upper layer lead frane
1 and the upper surface of the lower |ayer sem conductor device 2 is 0.325
mm the |aterakrpitghi€& Repueepethevhr oiewded ROmhyARSnd B¢ 4 and adj acent
protruded portions 3 and 4 is 3.2 mm a lateral size E of the upper
protrudedtpantportdngscoaivbndsohhe kawep-phieer uded gekineenbétiweeh 8 nm and
a longitudinal size D of the upper protruded portion 3 as well as the | ower
pr ot r udedcpovenonodailsfabBipatibn shipsenbodi nent, the upper and | ower
protruded portions 3 and 4 are provi ded between the sem conductor devices 2
on both sides BEG:h8 heop- Bike Véadw Bhawany wonNentédoveddistirdpsliket Cis
3.2 mMmm Eis 1.8 mm Dis 1.6 mnmand a gap (C - E) given to the pitch of
the protri@dd pERPEENSVEraARP2d| RaEReOtBLEFal direction is only 1.4 mm
Therefore, the Eai;gd,grotruded Rortions_B and 4.in one |layer qf the rolled
hoop- i ke | ead¥fFang 1ShBcSHEE VASWoRPPENG PNeEREPPar 84 pPotr-E§ed porti on
in Iayerslaggv%raﬁg bg%gm/Ehe ope | ayer %ﬁtgo t Qrgﬁging i% t he re %on

. bet ween aajacen? pgirs of “thé p?o?r ded Sor |8ﬁsml t 7 ﬁngePFﬁiﬁg | ayer
as shown Eﬁv5EGEoﬂ; Thus, it is possible to provide the gap between the
upper and lower sem conductor device, which is |large enough to reliably
prevent the ingeefeigncg hepuegpetheveeyiepndychobodeviness o st@ipand the
interference between the sem conductor device and the lead frame 1°to

t her eby pl@kecnebhefgambcaadu@aeh?d@bi@e%hardl@ﬁb@@&h@hkyofth@edescribed
val ues are nmere exanples and not limted thereto. According to this
enbodi menpresbatf ohrenchgnpedbht #hédh large size semiconductor
devices are mounted;
FIG. 11 is a side view of the strip-like lead frames
shown in FIG. 10, showing the overlapped state of the lead
frames;

FIG. 12 is an enlarged side view of a conventional

hoop-like lead frame, in a rolled state on a reel;



"be obt ai ned: By the provision of the protruded portion fornmed of the sane
resin material as that of the sealing resin of the sem conductor device in
the sane step of formng the sealing resin nolds of the sem conductor

devi ces, the sem conductor devices QQ]ﬁpL_directly contact with each other
when the lead frame is rolled, so that it becones possible to prevent
breakage and/or cracking of the sealing resin nold of the sem conductor

devi ce and bending of the termnals of the |lead franme. Since there is no
interl ayer papBEGshédtiasad, ehtakgegoperbrectoveetiew pheauprrtdéost of the
sem conductor device. The structure of the sem conductor device fabrication
devi ce beefnEBesrapvenbhanpgt LsagosspbpelinotheduéeinhEycost at hereof . Since
the interlayer paper sheet is unnecessary, it is possible to reduce the
amount of SGRIERRABCREE HRBLIFSr RAEPERIOEREREOPS ot r uded portions is performed
sinmul taneously with_ the formation of the sealing resin nplds_of the

sem conduct or Eégrcéé,th@rEeFépﬁStﬁE@dvaWaagi%gcaﬁyeﬁéﬁpﬁéﬁrpegpron st ep.

like lead frame, showing a state where the lead frame is
rolled on a reel together with an interlayer paper sheet;
and

FIG. 15 is an enlarged side view of the hoop-like lead
frame rolled on the reel together with the interlayer paper

sheet.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in FIG. 1, a hoop-like lead frame 1 according
to a first embodiment of the present invention, which has
two lines of semiconductor devices 2 mounted thereon, is
rolled on a reel 5. On the lead frame 1, which may be
formed of a Cu-alloy, protruded portions 3 are also formed.
In FIG. 2A, an example of the hoop-like lead frame 1 of the
present invention, which has four lines of semiconductor
devices mounted thereon, is shown. After the semiconductor
devices 1 are die-bonded to the hoop-like lead frame 1, a
resin sealing is performed as shown in FIG. 2A through FIG.
2C and FIG., 3. This resin-sealing step is usually performed
by setting metal mold halves such that the metal mold
halves cover the semiconductor devices and pouring sealing
resin such as epoxy resin into the metal mold. In the first
embodiment of the present invention, however, the metal

mold used in the resin-sealing step has, in addition to



‘- 17" Now, a second enbodi nent of the present invention wll be described
in which the present invention is applied to a strip-like lead frame for
the QFN type sem conduct or device. Before describing the second enbodi nent,
the conventional strip-like |ead frangvf on which the QFN type

sem conductor devices 9 are nounted w be described with reference to
FIG 5 to FIG 8. In the conventional QFN type sem conductor device, only
an upper surface thereof is sealed with resin and termnals 10 of the |ead
frame arecexposed foratheweessnr saadihbepéothas sehdwondncEb@ déviftsgr the
resin-sealing step is conpleted, the strip-like lead franes 8 are pl ated
wi t h sol deavahileshéort ierihénd pratesd8daperpibed Gpand 4 wedértesah nagazi ne
7 shown in FIG 7 and transported between fabrication steps. Since the |ead
frames arkeetveep-ftkecant heusednlncthe dayagemelin, epehr linef 86es of
succeedi ng sem conductor devices 9 on a newy piled |lead frane are

i nt er f er edh@ynf ¢BnFISur 2AckBroRrgBeRT Eondlict or devices 9 on an already piled
Lead frame, when the new lead frane is put in the magazine. Therefore, the
sol der-pl ated SOffBeelBrsSepeingr AFRRI 4016 SABRACALIPRANeEheAd Ofh&ber ont
surface of the sgnlcond ct or devgieg 9 are sg abbed e ch Oth?é so that the
sol der onS&HH+FEREYCHPTt RRVEER ni'h §f IERETI RS FPaﬁﬁ gitswitnsterred to

the f t f duct f th | ead f 8.
et S e e R B

i t i h f d I n.t d d t
S SR st MR
bot h f t d t
oL SurT s ebahlous sl onbibs Lesdsiiam Beinentans be yeen oot

seal i ng 5&@ﬁl@én&ﬂ@té?”&&@ﬂQHCEQE 96%h@@%eda%05@@%ﬁlhal§'GE Shelhgalesi n

sealing of the sem conductor devices and the formation of the protruded

portions easmbepperbaaiey byr@snaghgguaunlbac t oat Babwdesear ekaepie the
first enbodi ment. Since each pair of the upper and | ower protruded portions

3 and 4 i snpwh¥tHedwbepuees bhiethRenceandvatioctdevideosces thearseaoed

enbodi nent, hei ght of the upper protruded portion may be the sane as that
of the QFihntypeidehi dondation dévibe %eadsfiramel eae fHierbBhGeddast laere i s
no interference between the sol dered surface of the termnals 10 and the
sem condughdt dedi seplorahéhyt hé shei priitkeakeadrrraged areapiled up, so
that the yield of the sem conductor device 9 is inproved. As a third
enbodi mentoBgitRdippésenterhent Pénths ¢83e wEere P&r@ep§ﬁﬂét§6ﬁﬁ@@ﬁductor
devi ces are nnun&ed on a strip-like lead frame will be described. FIG 10
is a perspBEEFVELvi ew of the third enbodi nent of the present i nvention in

whi ch | ar ge sigg senteendueher devices, 9, uch as oy Large seal

|ntegrated Clrcul Vi hg e nore are on a

Striplikenbend:Lionpy 8. et Hechll 5é)amoad TRRG, ngchuGR iyl Uncat ed

cone shaped upper protruded portrons each havi ng hei ght not small er
33 and 34 for providing the cavities for the resin-sealing

of the semiconductor devices and the cavities for forming
the protruded portions between adjacent ones of the paired
semiconductor devices. Such metal mold is set in a
predetermined position such that the metal mold covers the
semiconductor devices on the hoop-like lead frame. The
resin material is poured into the cavities formed in the
upper metal mold half 33 and the lower metal mold half 44

through runners 6 in directions shown by arrows in FIG. 2A,



'- 19 than that of the semiconductor chip are provided on an upper surface
of the lead frane 8 such that the protruded portions 11 surround each of

t he sem conductor chips 9 and | ower protruded portions 12 are provided
correspondingly to the upper protrude 3pq_rtions 11 in a resin sealing step
of the sem conductor chips 9, as sho in FIG 10. Therefore, there is no
interference between the sem conductor devices 9 when they are piled up in
the magazine 7 as shown in FIG 11, so that the problem nentioned

pr evi ousl| o cimabetsel prdtrited coasigupattoonsef 3t edpt obredédrpedti on i s not
limted to the truncated cone and the configuration of the upper protruded
portion naymeltamgonsly beithatbgofisrmatipatobf thteseahbngpresinded porti on.
As described hereinbefore, the following nerits can_be obtained_ by

enpl oyi ngn@Hes | @dt e apemhaoRAUCtPE Peviees: v praliubkropsht PehS for ned

t her eon: ﬁi% The sem conductor devices do not directly contact with each

ot her wheh34 hks | EQEmed ol asPeoifion Qb thatlerdpEedwesl pbBsyhielt o prevent
br eakage and/ or crackin%Eof t he sealing resin nold of the sem conductor

devi ce antPendf ngPorPTRELEEPHi RArs1oRS the fesmedr anetheti ¥RS HER®Ehere i s

interl heet d, it is, ible t th it t of
he Som cOFOUERGRS dROF CLoRM. DEPHES CHECREF Bkt T BPof 1 nLoHYI co for

R e S R
- 20 i ' t , . 0
of “the prin T OHEHE Rbr 1 ane < PEr T O CR® S VT anBoUeT}® M Ehct R For mat i o of

the seal i ngof£8hdy @&P@ieﬁst@eaﬁmcegdlyféeénéeyﬁ@eﬁlro£P@&@ai Sobeipged of

addi ng any new fabrication step. In the case of the |ead frane on which

sem condugt&h b ESg SHEBmaen PN 54 PEr 8881 CORdERE 0h 1 d8YbS€8 eRbMpuRper
si des t hereof of ich are resin-sealed are mounted, term nals of the |ead

frame expesedthiotdie Keae s34faceaspder vhea dhebbenu-Enapedi speaihgd, are
not in contact with the upper surface of the sem conductor devices by neans
of the préérudetcipanss oas ahdngsbededperinghkagsbhdeenphagedg pouhbted
termnals can be protected.

ends. The dumbbell-shaped opening 66 is used to carry the

resin from the runners 6 to the cavities for the protruded

resin portions 3 and 4.

The upper and lower protruded portions will be

described with reference to FIG. 3, which is a side view of

the lead frame in the width direction thereof after the

formation of the sealing resin mold and the lead frame is

rolled regularly. The protruded portions are provided on

both upper and lower sides of the hoop-like lead frame 1

and an upper surface of the upper protruded portion 3 is

higher than an upper surface of the sealing resin mold of

the semiconductor device 2. The lower protruded portion 4

is provided to prevent the upper protruded portion 3 from

being dropped from the lead frame and to provide a gap B

between a lower surface of the lead frame in an upper layer



- 21 What is claimed is: 1. Alead frame for seniconductor chip,
conprising: a lead franme having a plurality of sem conductor devices
nount ed on a principal surface thereof and extending in one direction;
sealing resin nolds for sealing the_pi rality of said sem conductor devices
with a resin material, each sealing resin nold having a constant hei ght
fromsaid principal surface of said |ead frane; upper protruded portions
formed of said resin naterial on said principal surface of said |lead frane
i n posit iaows agacipriset weerfaad] aderttheomeigforghiat aealdwige é5iimn mol ds

simul taneously with the formation of said sealing resin nolds; and | ower

pr ot r uded PEn il@ye T othedd tdfe SWREY dsivie helted aﬁrq;rpe andirthe d ofeBai d | ead

frame opposite to said principal surface of said lead frane in p03|t|ons
cor r espordi¥ify t16ashitd agissiakcoRy gt apped G%Ypé?o%ld%grud‘ecplﬁbrrétjt

si mul t aneoysl th the fornat on of salqhsea resin npld A | ead
frane as P& it IPHAR A ASth &% -1 S tprﬁ%‘Ué#icﬂtes for

Connect | S PR MO GBAROr L oo L %Wet% g portons
is twice a pitch of the semiconductor devices in the width
direction thereof as shown in FIG. 3.

FIG. 4 is a side view of the hoop-like lead frame 1
shown in FIG. 2, which is rolled irregularly in the width
direction thereof. Outer sizes of the protruded portions 3
and 4 are determined such that the semiconductor devices 2
are not interfered with each other even when the lead frame
is rolled with an upper layer being deviated from a lower
layer by a distance, which is a half of the pitch C of the
semiconductor devices in the longitudinal direction of the
lead frame as shown in FIG. 4. Incidentally, configurations
of the upper and lower protruded portions 3 and 4 may be
different or identical. However, height of the lower
protruded portion 4 from the upper surface of the lead
frame 1 is smaller than that of the upper protruded portion
3 from the lower surface of the lead frame 1. Particularly,
the height of the lower protruded portion 4 is preferably
not smaller than a difference in height between the upper
protruded portion 3 and the semiconductor device 2, as
shown in FIG. 3.

An example of practical values of the sizes of the

protruded portions in this embodiment will be described



[y

- 22 3. Alead frane as clainmed in claim2, wherein a dianmeter of each
said through-hole is snmaller than a size of said upper protruded portion as
well as said | ower protruded portion. 4. Alead frane as clainmed in claim
1, wherein the height of said upper_prq%ryded portion fromsaid principal
surface of said lead franme is |arger t% n that of said sealing resin nold.
5. Alead frane as clained in claim1, wherein a configuration of said
upper protruded portion in a plan viewis the sanme as that of said | ower
prot r udedwpbht refieréncd ktealIfral®,a¥FI6l.aBmedd FIELadm Thewheopi-iike
configuration of said upper protruded portion in a plan view is different
from t hat leédsérameoheispPefibdan pbitkenthz. samicendcivs deviicgi @ed in
claim1l, wherein said |ead frame is a hoop-like |ead frame. 8. A lead frane
as cl ai metisi §. &l mnhighwh&hei BreardrresduredmporsiansSr ig- [0i-10e5 8&8d frane.
9. Alead frame as clainmed in claim8, wherein a plurality of said upper
prot rudednpeht i B Aryeys prararregd spr§arad Howsr OpPofPulddlpoiticoddPar e

provi ded between
B between the lower surface of the upper layer lead frame 1

and the upper surface of the lower layer semiconductor
device 2 is 0.325 mm, the lateral pitch C between the
protruded portions 3 and 4 and adjacent protruded portions
3 and 4 is 3.2 mm, a lateral size E of the upper protruded
portion 3 as well as the lower protruded portion 4 is 1.8
mm and a longitudinal size D of the upper protruded portion
3 as well as the lower protruded portion 4 is 1.6 mm.

In this embodiment, the upper and lower protruded
portions 3 and 4 are provided between the semiconductor
devices 2 on both sides of the hoop-like lead frame 1 with
the conditions that C is 3.2 mm, E is 1.8 mm, D is 1.6 mm
and a gap (C - E) given to the pitch of the protruded
portions 3 and 4 in the lateral direction is only 1.4 mm.
Therefore, the paired protruded portions 3 and 4 in one
layer of the rolled hoop-like lead frame 1 becomes in
contact with the paired protruded portion in layers above
and below the one layer without dropping in the region

_between adjacent pairs of the protruded portions in the
underlying layer as shown in FIG. 4. Thus, it is possible
to provide the gap between the upper and lower
semiconductor device, which is large enough to reliably

prevent the interference between the semiconductor devices



'- 23" adjacent ones of said sealing resin nolds. 10. A lead frane as
claimed in claiml, wherein said upper protruded portion and said | ower
protruded portion are provided in other regions than regi ons between
adj acent ones of the plurality of sqjg_ ealing resin nolds. 11. A |ead
frame as clainmed in claim1l1, wherein eilurality of said sem conduct or
chips are arranged in a direction perpendicular to the extending direction
of said lead frame. 12. A lead frane as clainmed in claim8, wherein the
hei ght ofasai thepjzetepfetendedopoweéenntheosenacdngnchorpdevsaef and of said
|l ead frame is the sane as that of said sealing resin nold. 13. A lead frane
as cl ai methé nleddi irdme whetei hhereby sereteohatheoaémyaendiiohsrof sai d upper
protruded portion and said | ower protruded portion_are trapezoidal,
respecti védyicag 2A Teaddenbadlus Ehai deacrhbefavalieswateeMArsai d
sem conductor chip is a e sem conductor chip having an upper surface
seal ed bye%%mﬂl$%s@%dnﬁ@5riémlg @ ?E?ﬁ?h@ks of said | ead frame exposed on a
| ower surface side there A nmet hod for fabrlcatlng a |l ead

h

frame having s%ﬁ?%%ﬁﬁ%%t%? H%%?c%@bﬁﬁﬁﬁ?gﬁftﬁﬁ?egﬁl eBHPPi BRGTENEABt eps of

nmount i ng a plg{gihtg:of sem conductor chips on said | ead franeg;

By the provision of the protruded portion formed of
the same resin material as that of the sealing resin of the
semiconductor device in the same step of forming the
sealing resin molds of the semiconductor devices, the
semiconductor devices do not directly contact with each
other when the lead frame is rolled, so that it becomes
possible to prevent breakage and/or cracking of the sealing
resin mold of the semiconductor device and bending of the
terminals of the lead frame.

Since there is no interlayer paper sheet used, it is
possible to reduce the unit cost of the semiconductor
device.

The structure of the semiconductor device fabrication
device becomes simple and it is possible to reduce the cost
thereof.

Since the interlayer paper sheet is unnecessary, it is
possible to reduce the amount of waste.

Since the formation of the protruded portions is
performed simultaneously with the formation of the sealing
resin molds of the semiconductor devices, there 1s no need

of adding any new fabrication step.



'sealing the plurality of said seniconductor chips mounted on said | ead
frame with a resin material; formng upper protruded portions of the resin
mat erial on an upper surface of said |ead frame in regi ons between adj acent
ones of the plurality of said sen1coanFtor chips, simltaneously in the
sealing step; and formi ng [ower protruded portions of the resin material on
a lower surface of said lead frane in regions between adjacent ones of the
plurality of said sem conductor chips, sinultaneously in the sealing step.
16. A net hod a¥ow) adnedcondcembadiBenthefetheappesealti ipvehttilonowghlihol es
each for connecting said ugper protruded portion to said | ower protruded
portion dee desaribed imiwhiehdtheapveandtr invensiprovisdesrilied wetal nol d
used in the sealing step is commonly connected to regions of said,

sem condugtBtPThifs apadt bramgi 6A% ghesaﬂﬂ Fﬁpsugﬁmwpégucwr AeieCRod as
claimed in claim15, wherein said sem conductor chip is a
sen1condu%?B?r%h@%SC{BleSnEPﬁoaeﬁgnél3WﬁﬁalmﬁnévaFEﬁl?onVGPFHQPal

ConprISIngtrlp—llke lead frame 8 on which the QFN type semiconductor
devices 9 are mounted will be described with reference to
FIG. 5 to FIG. 8.

In the conventional QFN type semiconductor device,
only an upper surface thereof is sealed with resin and
terminals 10 of the lead frame are exposed in a lower
surface thereof as shown in FIG. 6. After the resin-sealing
step is completed, the strip-like lead frames 8 are plated
with solder and then the lead frames 8 are piled up in a
vertical magazine 7 shown in FIG. 7 and transported between
fabrication steps. Since the lead frames are strip-like and
housed in the magazine 7, rear surfaces of succeeding
semiconductor devices 9 on a newly piled lead frame are
interfered by front surfaces of semiconductor devices 9 on
an already piled lead frame, when the new lead frame is put
in the magazine. Therefore, the solder-plated surface of
the terminals 10 shown in FIG. 6 and the front surface of
the semiconductor devices 9 are scrubbed each other, so
that the solder on surfaces of the terminals of the lead
frame 8 is transferred to the front surface of the
semiconductor devices 9 of the next lead frame 8. Therefore,
the outer appearance of the semiconductor devices is

degraded, causing the yield thereof to be lowered.



- 25 after the sealing step, the step of solder-plating termnals of said
| ead frame, which are exposed on the side of said | ower surface of said

| ead frame. .Aa. AF. AL A AN. AN. Aa. AsN. A. AN. Al N. A3. A. A AL;

. Aa. A. AYN. Aa. A2". AN. A. AL. A. As, bys XP _

OUf VW vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca]ta] ca] ca] ca] ca] ca]ca]ca]ca]calcalcalc
a] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] cTa]ca! 5 f W$$' =C*-/// 223035

5065556 @{ vgl gb] X] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] catl] th¢ ca¢cahdaimbaddahent cafcahéppBE66F N InVERSEBRBE88
9?9z999999;

a]ca]ca]ca]ca]ca]ca%ca%ca]ca]c 1ca]ca]ca]ca]ca|CEEEBB@EGEHHGK—KKKLCQHWWMK)X
| X2z surfaces o e strip-like lead frame 8 in regions between

Z<ZrZzZ7ZZZ[ [ }xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c

a] ca] ca] ch§eapcagehsd %Eﬁ]Eﬁ?@a?%%}@9$@HF§afcﬁeFlF¢F[P[mPPFFBdeeggjjjPln1n

| NmdmenmmmmnApHp\ ppp} xsnid Z]]] ca] ca] ca] ca% 8% 5+ca ca ca ca]ca]ca]ca]ca]ca]
cédfc

ca]ca]ca]E%TE%T%a}EaT%%]E%f%%]%%T%éTEaFE% BaF Bt BRREHEEEFr rstt uvdvvy
2] cal oa] CAPKETCa] CRF LahGHRCHRCof Ga] Ga] SAFCAF ELPcarE }E@% BRERF 1] ot
Dtk alli sl il
rovee () BOFTONER 37 v SEEtor AT, aunaPRRd st RAREEE) a0 ©

described in the first embodiment.

Since each pair of the upper and lower protruded

portions 3 and 4 is provided between the semiconductor

devices in the second embodiment, height of the upper

protruded portion may be the same as that of the QFN type

semiconductor device 9. As is clear from FIG. 9, there is

no interference between the soldered surface of the

terminals 10 and the semiconductor devices 9 when the

strip-like lead frames are piled up, so that the yield of

the semiconductor device 9 is improved.

As a third embodiment of the present invention, a case

where large size semiconductor devices are mounted on a

strip-like lead frame will be described. FIG. 10 is a

perspective view of the third embodiment of the present

invention in which large size semiconductor devices 9 such

as very large scale integrated circuits having each side of

50 mm or more are mounted on a strip-like lead frame 8. In

the third embodiment, a plurality of truncated cone shaped

upper protruded portions 11 each having height not smaller
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than that of the semiconductor chip are provided on an

upper surface of the lead frame 8 such that the protruded

portions 11 surround each of the semiconductor chips 9 and

lower protruded portions 12 are provided correspondingly to

the upper protruded portions 11 in a resin sealing step of

the semiconductor chips 9, as shown in FIG. 10. Therefore,

there is no interference between the semiconductor devices

9 when they are piled up in the magazine 7 as shown in FIG.

11, so that the problem mentioned previously can be solved.

The configuration of the protruded portion is not limited

to the truncated cone and the configuration of the upper

protruded portion may or may not be analogous to that of

the lower protruded portion.

As described hereinbefore, the following merits can be
obtained by employing the lead frame having the protective
protruded portions formed thereon:

(i) The semiconductor devices do not directly contact
with each other when the lead frame is rolled, so that it
becomes possible to prevent breakage and/or cracking of the
sealing resin mold of the semiconductor device and bending
of the terminals of the lead frame.

(ii) Since there is no interlayer paper sheet used, it is
possible to reduce the unit cost of the semiconductor
device and, since the structure of the device for
fabricating semiconductor device becomes simple, it is

possible to reduce the cost thereof.

(iii) Since the interlayer paper sheet is unnecessary, it
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is possible to reduce the amount of waste.
(iv) Since the formation of the protruded portions is
performed simultaneously with the formation of the sealing
resin molds of the semiconductor devices, there is no need
of adding any new fabrication step.

In the case of the lead frame on which semiconductor
devices such as QFN type semiconductor devices only upper
sides thereof of which are resin-sealed are mounted,
terminals of the lead frame exposed in the rear surface
side, when the lead frame is rolled, are not in contact
with the upper surface of the semiconductor devices by

means of the protruded portions and, therefore, the solder

plating on the terminals can be protected.
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a lead frame having a plurality of semiconductor
devices mounted on a principal surface thereof and -
extending in one direction;
sealing resin molds for sealing the plurality of said
semiconductor devices with a resin material, each sealing
resin mold having a constant height from said principal
surface of said lead frame;
upper protruded portions formed of said resin material
on said principal surface of said lead frame in positions
each between adjacent ones of said sealing resin molds
simultaneously with the formation of said sealing resin
molds; and
lower protruded portions formed of said resin material
on a surface of said lead frame opposite to said principal
surface of said lead frame in positions corresponding to
said positions of said upper protruded portions,

simultaneously with the formation of said sealing resin

molds.

2. A lead frame as claimed in claim 1, wherein a
plurality of through-holes for connecting said upper
protruded portions to said lower protruded portions,

respectively, are formed in said lead frame.
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upper protruded portion as well as said lower protruded

portion.

4, A lead frame as claimed in claim 1, wherein the height
of said upper protruded portion from said principal surface
of said lead frame is larger than that of said sealing

resin mold.

5. A lead frame as claimed in claim 1, wherein a
configuration of said upper protruded portion in a plan

view is the same as that of said lower protruded portion.

6. A lead frame as claimed in claim 1, wherein a
configuration of said upper protruded portion in a plan

view is different from that of said lower protruded portion.

7. A lead frame as claimed in claim 1, wherein said lead

frame is a hoop-like lead frame.

8. A lead frame as claimed in claim 1, wherein said lead

frame is a strip-like lead frame.

9. A lead frame as claimed in claim 8, wherein a
plurality of said upper protruded portions and a plurality

of said lower protruded portions are provided between
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adjacent ones of said sealing resin molds.

10. A lead frame as claimed in claim 1, wherein said
upper protruded portion and said lower protruded portion
are provided in other regions than regions between adjacent

ones of the plurality of said sealing resin molds.

11. A lead frame as claimed in claim 1, wherein a
plurality of said semiconductor chips are arranged in a
direction perpendicular to the extending direction of said

lead frame.

12. A lead frame as claimed in claim 8, wherein the
height of said upper protruded portion from said principal
surface of said lead frame is the same as that of said

sealing resin mold.

13. A lead frame as claimed in claim 1, wherein cross
sectional configurations of said upper protruded portion
and said lower protruded portion are trapezoidal,

respectively.

14, A lead frame as claimed in claim 1, wherein said
semiconductor chip is a QFN type semiconductor chip having
an upper surface sealed by said resin material and
terminals of said lead frame exposed on a lower surface

side thereof.
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semiconductor devices mounted thereon, comprising the steps
of:
mounting a plurality of semiconductor chips on said
lead frame;
sealing the plurality of said semiconductor chips
mounted on said lead frame with a resin material;
forming upper protruded portions of the resin material
on an upper surface of said lead frame in regions between
adjacent ones of the plurality of said semiconductor chips,
simultaneously in the sealing step; and
forming lower protruded portions of the resin material
on a lower surface of said lead frame in regions between

adjacent ones of the plurality of said semiconductor chips,

simultaneously in the sealing step.

l6. A method as claimed in claim 15, wherein a plurality
of through-holes each for connecting said upper protruded
portion to said lower protruded portion are formed in said
lead frame and runners provided in a metal mold used in the
sealing step is commonly connected to regions of said

semiconductor chips and to regions of said through-holes.

17. A method as claimed in claim 15, wherein said

semiconductor chip is a QFN type semiconductor chip.

18. A method as claimed in claim 17, further comprising,
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