RESI N. SEALI NG TYPE SEM CONDUCTOR DEVI CE AND METHOD OF MAKI NG THE SAMVE

BACKGR®UND OF THE | NVENTI ON 1. Field of the Invention 5 The
inventiton relates to a semnmiconductor device characterized by |ead
constrection and a method of making the sane. 2. Deséri ption of Rel ated

Art Serficonductor devices such as Very Large- pcal e I nt egrat ed 10
Clrcwt,ﬁ (VLSIs) with a high degree of integration require a |arge nunber
of el egtrades (pads) for signal input and output on the chip and also a

| arge . hurrber of power supply el ectrodes. This therefore requi res a

S|mla'?’]y | arge nunber of |ea '
Furt hetnore, when power is sugﬁﬁr@{i %ﬁ%ﬁﬁm a nunber of
different points, if the w gsyfcy AN METHGD YEMAIKINE aHE Gameer e of

different lengths, they will have different resistances. As a result, there
will be different voltage drops across them and it will be difficult to

ensure 20 that the same voltage is applied to different el ectrodes.
Additionally, if all the wires cgbﬁﬁﬁmwmmo di fferent
el ectrodes are the sane length, it is necessary to nake themall equal to
the longest wire, and thus the overall wire length is increased, resulting

i n an overall mpreag—_qdlrh?o‘Sf thd hﬁ\\)’eq{ttl ge drop. -2- JP 4-174551

di scl oses a seni conduttor device that: gesi gned to solve the foregoing
problem This sem conhict ofndent ¥6n prr@’l'a‘i@% ao CogNDBemivdNdudtad dev1ce
| am nated on the sem conductor <chip 'circuit formation surface wth

an characterized by lead construction and a method of making the

same.
2. Description of Related Art

Semiconductor devices such as Very Large Scale Integrated

10 Circuits (VLSIs) with a high degree of integration require a

 large number of electrodes (pads) for signal input and output
on the chip and also a targe number of power supply
electrodes. This therefore requires a similarly large number
of leads for connecting the electrodes. _

15 ' Furthermore, when power is supplied to a semiconductor
chip at a number of different points, if the wires for these
different connections are of different lengths, they &111 have
different resistances. As a result, there will be different
voltage drops across them, and it will be difficult to ensure

20 that the same vo]tagé is applied to different electrodes.
Additionally, if a11 the wires connecting the power supply to
different electrodes are the same length, it is necessary to
make them all equal to the longest wire, and thus the overall
wire length is increaséd,_resu1ting_in an overall increase in

- 25 the voltage drop.



5 insulating adhesive. A plurality of inner signal |eads is provided
arou® the sem conductor chip, electrically connected to the semi conduct or
chip- Further, the sem conductor chip is sealed by nolding resin while
suppa@grted by the common inner |ead. 10 Thi s sem conductor device
has advantages in that since no tab is provided to nobunt the sem conductor
chi p A hereupon, tab to bonding wire shorting can be prevented, by using the

TS o b BRIl el Do I
el oY et BB BRoEaTlo! £REtAPUbaThACRRARNER 05 40hbRRGoraB LY
|ami nation of 4dpiceBFoYTAES | £20calmbAC $RAbFONTEAHOT 18RI RatEE 26 the

| nposes restrictlions on e arrangenent of e pads on the

seniconduct or §&mpcoNahetsr Abhapt hagwr @it ot RErmatPbheNMufelReas with an
contam nation of the chip by the insulating adhesive that bonds the common

inner |edd to fheutatingnddbesrivehi p Anplbpailiby déf iininerciskyrmalsteaty is
softening of the adhesive. Further, JP 6-66351 discloses a sem conductor

device in 25 promidedaacaumbihenaemiconducioprelinpe®lacduric¢ad 1y connected
sem conductor chi The common inner, |ead is not provided on the surface,of

t he seniconduct@rgbﬁi%@mi¢ﬁﬁﬂ¥¢ﬁ9EaQD¥PfKFUQiﬂQﬁ(ﬂﬁhﬂnﬁe@HCPWQU&ﬂP&ngéﬂﬂnﬂS

of the pads on thi ae 'can%ctor chi.p sqgiﬁce. Bondrqﬂ defciencies al.so
are avoi ded. 5¢2%ed, 0¥ M0 108, fe 8 W& SYRRQLted LY HRR oRAMRPD, 1BRRS
IS nounted is Pé?ﬁided integrally on one | ead, and the common inner lead is
provi ded around is tab, it is difficult to ensure adequate insulation

between {pe tab andThhg §6AT®Enductor device has advantages in that since no

tab is provided to mount the semiconductor chip thereupon, tab

to bonding wire shorting can be prevented, by using the common

inner lead. for power supply, the sharing of lead pins can be

simply implemented. In particular, the provision of the

15 common inner 1ead not only reduces the number of leads, but

also reduces the voltage drop by shortening the wires.

However, in such a semiconductor device, the Tamination

of the common inner.lead on the semiconductor chip surface

imposes restrictions on the arrangement of the pads on the

20 semiconductor chip surface. Also there are other problems such

| as contamination of the chip by the'insulating adhesive that

bonds the common inner lead to the semiconductor chip and
bonding deficiencies caused by softening of the adhesive.

Further, JP 6-66351 discloses a semiconductor device in

25 which a common inner lead is provided around a semiconductor

chip. The common inner lead is not provided on the surface of

the semiconductor chip, thus there are no restrictions on the

arrangement of the pads on the semiconductor chip surface.

Bonding deficiencies also are avoided.



5 inner lead. The common inner lead is formed in such a manner that one
portion is cut off to avoid contacting the lead on which the tab is forned,

and thus, placing restrictions on the design. Furthernore, such
restrictions places further restrictions on the position at which the
bonding is 10 performed. In recent yearsa,. with the increase in power

coniunptipnhor the VLSI and sinLIar devices, the demand for a plastic o

dennd, Y“ntht erms ﬁfoﬁ%v}r“’m?sﬁ?\%a e, 538" 60 LK 3" SEhEReRgnER g Ehbo! 8
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radiation chaymederigad cisPprovdedidn@rdindech s ehbt hetl Gi%d dfﬂr%wrt byo

adding a heat sink or radiator. I'n partlcular t he

i mprovenent afndure hadéquadeatinmuletciact petweens the atab nend ftdm cauimanor
is the nost orthodox neasure for Large Scale Integrated G rcuits (LSIs)

whi ch t e povicnnennkaadp: i dihe commarorieinetar eadods fowmeds ipesuchi d. manner
consi deration of the heat radiation, the inventors of 25 the |nvent|on
have previ ousthat nor@tpartheni asestitonfdi O avid catastsinmotherniead on
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10 performed. |
In recent years, with the increase in power consumption
of the VLSI and similar devices, the demand for a plastic
package with low cost and good heat radiation has increased.
To meet this demand, in terms of the materials used, it has
15 been considered to increase the thermal conductivity of the
lead frame and sealing resin, and in terms of the structure,
it has been considered to improve the heat radiation
characteristics by changing the design of the lead frame or by
adding a heat sink or radiator. In particutar, the
20 improvement of the heat radiation characteristics by adding a
-heat radiator is the most orthodox measure for Large Scale
Integrated Circdits (LSIs) in which the power consumption is
no more than about 2 watts per chip.
' In consideration of the heat radiation, the inventors of
25 the invention have previously invented the invention disclosed
in JP 6-53390. This invention provides a heat radiator with
high thermal conductivity having such a structure that an
element méy be mounted thereon in place of a die pad. In this

case, the inner leads are supported by an insulating material



5 SUMWARY OF THE | NVENTI ON The object of the

i nvention is to provide a resin sealing type seni conductor device and a
fabrication nethod thereof, enabling highly flexible wi re arrangenent

desi gh by nmaking | eads conmon so as to reduce the nunber of |eads and the -
10 vol tage drop with shortened wires. Aneigher object of the invention is
to previde a resin sealing type sem conductor device which has good heat

radi ati-on effi Cd1 s G ‘tfr?é)rﬂéﬂé@lf] ,(aﬂ:'.maw}od thereof. The resin sealing

type ‘sem conduct evi ce i nvention conprises an elenent
mount ¥ ng nember haVAgﬂg aan EHSUPR! Mpynti adoptihgce fPis N"DEBhstgustion a
seni conduct or el enent, a sem conduct or el ement havi ng el ectrodes bonded to
the el enent nowenierdudeee deviice etamemte mobbaingdmewbin , excplldeatti tiyeat
| eads di sposed on and insulated fromthe el enent 20 nmounti ng nenber in
posi tions separtatiatiemprepertie®nduct or el ement, a frane | ead di sposed
continuously around the periphery_ of the sen1conductor elenent I n
non- cont adt theremnth and bei ng r SUMMARY, OF ‘ e auuntlng surface,
wi res including at ast W res 3 g trLcaII¥ connect i n . eads

@t !

nd
the el ectrodes of th %ém:'&ﬁ*?‘d Sl BYERE 10D 18t QR g’@[ |d@alal §e§6ﬂn§,\%§ﬁ1@9-
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sealing porti og\? ndB1 $ihg Fﬁ?h?y x9S M re ”QEF&?QSmeH?”’%%rsﬂ\%th / mak Png

sem conduct or enent, s Oof the l'eads and t ranme hi's

sem conduct or dpyags. cbmmbho}edilaé ttee faduce | e¢hd hrimbran ¢heleadiscaniictig
el ement and the | eads and using the frane |ead for exanple as a power

supply tetdm nalvoltage drop with shortened wires.

Another object of the invention is to provide a resin
sealing type semiconductdr deyice' which has good heat
radiation efficiency and a fabrication method thereof.

The “resin sealing type semiconductor device of the

15 invention comprises an element mounting member having an
e1emént mounting surface for mounting a semiconductor element,
a semiconductor element having electrodes bonded to the
element mounting surface of the element mounting member, a
plurality of leads disposed on and insulated from the element
20 mounting member in positions separated from the semiconductor
element, a frame lead disposed continuously around the
periphery of the semiconductor element 1in non-contact
therewith and being raised off the element mounting surface,
wires including at least wires electrically connecting the
25 leads and the electrodes of the semiconductor element, wires
'e1ebtrica11y connecting the leads and the frame lead, and
wires e1ectrica11y connecting the frame 1lead and the
electrodes of the semiconductor element, and a resin sealing

portion which seals the element mounting member, the



5 possible to supply a stable voltage to the electrodes of the

sem conduct or el enent by a small nunber of |eads, enabling increased.
operating speeds with reduced power supply noi se. Mor eover, the |eads
coreesponding to the | eads which are made common by the franme  |lead are
avai l abl e for use for 10 exanpl e as signal | eads, and t hus design
flexdbility is |nproved Wth the sem conduct or deV|ce ts preferable

Lo the sem o R FaliE Raf 48 ."fi‘ﬁpqs%ﬁf?mﬁh&n#eﬁ*’%né Bl or

the*i nner | eads O‘W’Hﬁ‘ptH‘@ §Eﬁ‘i’88hd0€‘ﬂ8?' Bevie! 265 J)f‘dv1d1tr{be thé‘r"f’f@rﬁ%

nount i ng menbe I's construction, ~duri W re bdnding o
inner | eads 'Fé‘@d Qiéﬁﬁ-ﬂin W%bmgcéﬁﬁﬁé‘i@r”@Yelﬁéﬁfeaﬁd She?d cAdBURAAT Us iR
the free ends of the inner |eads. h the sem conductor device,
it is preferathe fihame thead nher éwnb]araessalppweeds@p!phw tormindl Doitedd
support portion in such a way that the free ends of the inner |eads can
cont act 5t he dpesehlentotsupp byirdastablet el bageeho tbenelegt nedesrohi then

the limts of resilient deformation of 25 the free ends of the inner

| eads, and wh@@%1%P@¢M9E¢%n§ﬁ9mﬁﬁﬁnﬁﬁuﬁrﬁm%b? BHBbeRe afhnkeadeadenabting
bonded with the Iead ort ortion eagﬂsed therebeth

Wth this cbfh%'f%%? 'H’h@ ?ﬁ’m“eeq\?r‘@ %‘!e&ﬁ‘t’% FURRILRRISR - t he

e e ﬁedm«z@é@ﬂ%ﬁb% foad e Vishin e, SRR, 1paeSHngBT bt
E;ab't ﬁe"“ {:agﬁsupport poraﬁ‘ﬁ' R | PP&he! SR 25 Pe taQ/abielaf’d’iFéOOf&?d uge?! ¥gply
10 example as signal Tleads, and thus design flexibility is
improved. '

With the semiconductor device, it is preferable that free
ends of inner leads constituting the parts of the leads
closest to the semiconductor element extend to positions at

15 which the ends of the inner leads overlap the element mounting
| surface of the element mounting member. With this
construction, during wire bonding of the inner 1leads the
element mounting surface may serve also as a support for the

free ends of the inner leads. .

20 With the semiconductor device, it is preferable that the
“inner leads are supported by an insulating 1lead support
portion in such a way that the free ends of the inner leads

can contact the element mounting surface of- the element

- mounting member within the 1imits of resilient deformation of

25 the free ends of the inner leads, and wherein the element
mounting member and the inner leads are bonded with the lead
support portion . interposed therebetween. wWith this
construction, during the wire bonding step the free ends of

the inner leads are deformed downward, and contact the e]ement



5 It is also preferable to inprove the heat radiation efficiency -
by form ng the el ement nounting menber with a substance having hi gh thernal
conductivity. It is further preferable that the el enent nounting nember
corgri ses a substance which not only has high thermal 10 - conductivity
but al so has high electrical conductivityguch as copper, alum num silver
or gold, or a metal alloy containing one or nore of these nmetals as

B r oundi ng RewpbHER, Sur§a8ecR t"Vyiio °TRRY FHBLIEO AEFTREn FRCHICHAL o
mount i ng nenpgini $ngl r8) 1EERE! XRdPELEDY bAlvi reheohAdd tibABE ahdaithe Anwer ve
é%e ?gad F g g

; . i
potential and rame i s di sposed above the el enent nounting nenber,

then when theghggd {reme o speessupperted. rgliabladdpg athé holasd a suppadit or
were connected between the 20 el ement nounting nmenber and the | ead frame
reduci ng thepopt$en.Further, with the sem conductor device, it is
preferable that at |east one of a first conducting layer permtting -
groundi g of an elécti®dalen tpetarabmdiot oimprevenithgndneated@dtiation

conducting layer permtting groynding of the |leads is, 25 formed . t he
el enent noufffihgiensgyr e formmngn 8‘@ hied eeRdt rRYNBHNY g rng"’l!)gnt 1

EL??? éﬁdiﬁt “subafghapsnavons Aioh TReRheT EaBUREMI%E or otnai ng 1 cads can
ut PHORAR"GES P it oundi
fexinility ot Bt fPHISF Rielerdfig 3t ThEPTdodesydint ing fipmbor,

Lo o or CHRSTER, CBETRUBRAED, T g gt Ly Ry NISA . themat

formedipn a guhdak'tiviegabatesaiso has high electrical conductivity such as
copper, aluminum,'si1ver or gold, or a metal alloy containing
one or more of these metals as principal constituents, whereby
the element mounting member can be used as a 'grounding
.component.

15 With this construction, if the elément mounting member is
at a negative potential, the lead frame is at a positive
potential and the lead frame is disposed above the element
mounting member, then when the lead frame is resin seé]ed, it
is added as though a capacitor were connected between the

20 e]ement mountiné member and the lead frame reducing the noise.

' Further, with the semiconducfor device, it is preferable
that at least one of a first conducting layer permitting
grounding of an electrode on the semiconductor element and a
second conducting layer permitting grounding of the leads is

25 formed on the element mounting surface. With this
construction, grounding of the electrodes of thé semiconductor
element and grounding of the leads can be carried out in any
position. As a result, the number of grounding leads can be

reduced which again improves the wiring arrangement design



5 _or continuous nmanner. Wth the sem conductor device, it is preferable
that™ an insulating layer is fornmed on the surface of the el ement nounting
menber excluding the area on which the first and second conducting | ayers

arezformed. Such an insulating |ayer 10 conprises preferably a netal
oxide filmobtained by oxidizing the netalLy_constituting the elenent
nmounting mnenber. By formng this insulating |ayer, short-circuiting of

the | eads an% fr .Lead W t 6*hﬁ eIecbrlaﬁgh%§%on%§ﬁdhg%ﬁgbﬁ E&Sgguntlng
portion nay t ’ a. ay
whi ch rekes eas@f*igﬂeaafés'tﬁgﬁ%%hﬁx I Eheefafenp naifing Surthce

recognition Wi r rrded n co ri@ay
t he netal, twrﬁg}sal 9(%)ra de(ﬁ%tq) gglggt.ltggr db'gng?h’ygy‘gpertmg W th {;M ghd

resiin 20 Usesbi® dondudthing daiye rsembynbe pbe tmed. in Bhmetuaimyoseparaied
mechani cal strength of the package is inproved. Wth the sem conductor

devi ce, & he areneontimuous mameeber may be of the type which is seal ed
within the resin sealing portion, or of the type which is gartlall¥
exposed. 25 F%wwgﬁmathe $QMHC¢@@NQ¢OBHGGV1GQbehty13thée apabde that as

Pas o iarge pOIeY GALTRGI aVRg T doCHER: %3&@%2}@ e”é?é‘éo?“‘#ﬂw“ "Shgment
por L1 on POl SRALARIACMhBE} |/ indoFhe ArkY T 2w Poby KReL °F) PR
L port T TR 1 B Ror AR, Mot y1acgno 1HSRY
of the g emengomPriéé s rEFdRib 1R MmO ) it fFiam ohtained by oxidizing
the metal constituting the element mounting member. By
forming this insulating 1éyer, short-circuiting of the leads
and frame 1lead With the- electrically conductive element
mounting portion may be prevented.- Furthermore, when the
15 insulating layer combrises a metal oxide film, it is normally
a dark color such as black, which makes it easy to'distinguish
the leads by means of an image recognition system when wire
bonding is carried out. 1In compariéon with the metal, this
metal oxide film has better bonding properties with the resin
20 used to form the resin sealing portion. Thus, improving the
mechanical strength of the package is improved.

With the semiconductor device, the element mounting
member may be of the type which is sealed within the resin
sealing portion, or of the type which is partially exposed.

25 For greater heat radiation efficiency, the exposed type is
preferable. _

For example, it is preferable that the element mounting
member has a large portion- including the element mounting

surface, and a small portion projecting from this large



sem conductor el ement can be dispersed efficiently through the el enment
nodnti ng nenber, and can be radiated to the outside fromthe surface _
exposed by the resin sealing portion, thus providing good heat radiation
ef fi ci ency. Since it is 10 possi bl-e to increase the distance

bet ween the el ement nmounting surface on wageh the sem conductor elenent is
nmoynted and the surface exposed fromthe resin sealing portion, ingress of

gas, noi Sthﬁogfug@h%rﬁ.Lm%t HC?ﬁv&"Pg&H ‘gﬂghﬁ?éadﬁo%—é’&dﬁ&ﬁ efﬂcﬁvéomthe

sen conduct o nt "or wirring can estricted To inprove th e

junction betwgenq gt E‘?e?b‘?%"lb FRURt tRE BRADSUrfadetOF tiRei SmEERIpovot fon tion,
it is preferable that the snmall portion of the el enent nounting nenber has

an undercut fexpdsed t herdmi ckhess raisriect igealiong t heor bigr. port Wdrthhasth&si n
penetration holes passing therethrough 20 in the thickness direction.

Wth the senicomeduracdriodgvigincet its isr qiassid ke t bat inpsensamihec sl Heace

i dentifying projections which provi de a marking functjon for r bondi n
i mage Becogringaorf thaNQTremQTHé mmﬁm%ﬁ“me%es'EEQEeGﬁnqmﬁ‘%& from the

Gas F;thi”ieaﬁ%in”%o”nm@r?é%&ﬁ GAnGRR pRA &g entd) Enfoh the .
that the frang lsad &#‘gﬁ%cﬁﬁﬁgﬂthﬁﬁegaﬁybﬁ %mifetm §9PGtitside

Seal i 'ng

sem conduct Ofde?e/ e Oéufjf‘ﬁcé”& %pbsen B ftWeagie\sﬁPr%aﬁﬁﬁgtwrﬁms ohus

(a) bonding a sem conductor elenent to position on an el enent
mount i ng Surmve Qjo%enhea&unraa@amahereﬁhcwmm el &dtnciecality is

conductive a (b) disposing an insulating | ead support portion on
the 10 possible to increase the distance between the element mounting
surface on which the semiconductor element is mounted and the
surface exposed from the resin sea]ing portion, ingress of
gas, moisture or other substances which would have an adverse
effect on the semiconductor element or wiring can be
15 restricted. To improve the junction between the element
mounting member and the resin sealing portion, it is
preferable that the small poftion of the element mounting
member has an undercu{ form in the thickness direction, or the
large portion has resin penetration holes passing therethrough
20 in the thickness direction.

With the semiconductor device, it is preferable that the
frame lead has identifying projections which provide a marking
function for wire bonding image recognition. With the
provision of these identifying projections, bonding positions

25 can be identified accurately and easily by means of image
recognition during wire bonding.

It is preferable that the frame 1lead is supported
positively by a plurality of support Tleads.

The method of fabricating a resin sealing type



el ement nounting surface of. the el enent nounting nenber, disposing a | ead
frdme conprising integrally inner |eads, outer |leads and a frane |ead on
the | ead support portion, and 10 bondi ng with adhesi ve the el enent
noynt i ng nenber and the lead frame with the | ead support portion interposed
t her ebetween; (c) formng wires includinggat | east wires electrically
connecting the inner |eads and el ectrodes of the sem conductor el enent,

wires electrd : &ﬁpﬂ;'t' | BABT i ACEEi fd¥ ! | heand
w res el ect r%égﬁ#%n conne'gtqér}g(%eﬂgff lri']ffjl?na”ll‘ead hﬁg(ﬁt he eﬁ]agbc1t),r8 es ofse?’ﬁg ©
sewiconductqgtgﬁgn@ﬁ§, using a wre bonding neans; and (d) disposing the
conponents forned 1n the steps (a) to (c) in a netal nold, and formng a

resin sealing porfapn bohdirdd a semilcdnuuatoacesement tioep fdxedbpes;itioni s
preferable that wres electrically connecting the inner |eads and the

el ectrodes ofntée etemenhduountiegecaunfacecofoanedlbpentpmeubitingt membeder

| eads with | ead pressers_so_that the ends thereof are in 25 contact with
the el dvent woimgi@lectuieatty otonddct] ¥eeadhedlYeing menber. By nmeans of

ek actor ecr o 1 (P EorSoab e B e A e oP R B 88
rvernasr vl eRoCERUREh DsfFiRY, 4F DR SETRRRRkC | e HelBer,
Lohers oo SISPPEAE "R C\FRE, T SOMERIRG. intearal 1y fifer 2 eace,
outer leads and a frame lead on the lead support portion, and
10 bonding with adhesive the element mounting member and the lead
frame with the lead support portion.interposed therebetween;

(¢c) forming wires including at least wires electrically
connecting the inner leads and electrodes of .the semiconductor
element, wires electrically connecting the inner leads and the

15 . frame lead, and wires electrically connecting the frame lead
and the electrodes of the semiconductor element, using a wire
bonding means; and

-(d) disposing the components formed in the steps (a) to
(¢) in a metal mold, and forming a resin sealing portion by a

20 molding process.

In step (c) above, it s preferable that wires
electrically connecting the inner leads and the electrodes of
the semiconductor element are formed by depressing the inner
leads with lead pressers so that the ends thereof are in

25 contact with the element mounting surface of the e]ement
| mounting member.

By means of these fabrication methods, the semiconductor
device of the invention can be manufactured efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS



Fig. 3 is an enlarged sectional view show ng the essential portions of Fig.
1, "Fig. 4 is a diagramshowing a wire bonding process of 10 I nner | eads;
Fig. 5 is a diagramshow ng the state after conpletion of the wire bonding
shawn in Fig. 4; Fig. 6 is a plan view show ng schematically a |ead frane
used in the fabrication of the sem conducygr device of the 15 first
emodi nent; Fig. 7 is a diagramillustrating the nolding in the fabrication

f th i coE | he P D cing 'n th |
bl 2_‘563?33 shoi ng ! BenanienEipRAEE By  dgbortbed FT ARl e Forérehcd
sem conduct o | : i ) . i : . )
Fro. o is a S8nchg: [ CEIAR; BRanifeR, FRRTa IR NC The I The 11X in Fig

8, Figs. 10A and EQg showig go@ithined EwusHOwing! 80Rembitdcally esEdhtial
showi ng a | ongitudinal section and Fig. 10B a plan view thereof; Fig. 11 is
a plan view pbewioassofeantiicsitl gmbogdmendl oforthieoriaveatioa; seni conduct or
device relating to a third enbodi nent of the invention; -1 1- Fig.
12 is asplan vi ewFdgowi2ndi sschesehémat igatsseatianapoviewniaken along the
sem conductor = device relating to a fourth enbodi nent of the invention;
Fig. 13 is aldeetildmdil JineWi®hoWiing schematically 5 essential portions

of a sem conductor.aevige telatingatafabl’ t LoSIPORATEV1 QN difow NG AR
essential portions of Fig. 1;
Fig. 4 is a diagram showing a wire bonding process of
10 inner leads;
Fig. 5 is a diagram showing the state after completion of
the wire bonding shown in Fig. 4;
Fig. 6 is a plah view showing schematically a lead fréme
used in the fabrication of the semiconductor device of the
15 first embodiment;
Fig. 7 is a diagram illustrating the molding in the
" fabrication process of the semiconductor device of the first
embodiment; |
Fig. 8 is a plan view showing schematically essential
20 portions of a semicoﬁductor device relating to a second
embodiment of the invention;
| Fig. 9 is a schematical sectional view taken along the
line IX-IX in Fig. 8; _
Figs. 10A and 10B show a modified grounding plane, Fig.
25 10A showing a longitudinal section and Fjg. 10B a plan vfew
thereof; |
_ Fig. 11 is a plan view showing schematically essential
portions of a _semicdnductor device relating to a third

embodiﬁent of the invention;



Figs. 14A and 14B show a sixth enbodi ment of the present invention, Fig.
14K showi ng a | ongitudinal section thereof and Fig. 14B an enl arged el ement
nmounting portion; 10 Figs. 15A to 15D are diagrans show ng
falrication processes of the elenment mounting portion shown in Fig. 14;

Fig. 16 is a longitudinal sectional view.ghow ng schematically a seventh
enodi nent of the invention. Fig. 17 Is a longitudinal sectional view

showi ng 15 .Schgggt'ﬁ2 %3 S VISP SAbAERY SEnbRELiBYFTY, 88sehtdaltt

is adiagramillu ati NEEoOf W T e e pads of
a sem conduchgr 1 $hRECTST @ JsemiefntilictsP ad&/%@grrmth'n'gustéata Ngoarth
preferred enbodi nent rel at |ng to resin sealing, and Fig. 20 is

a cross-sect papaliimghegb@mep fheepksomnt mounting portlon with a convex
exposed surface. DETAI LED DESCRI PTI ON CF THE PREFERRED ENMBODI MENTS Fi r st

Enbodi ment Fig. 1Fig.a pBanigi eav sseok honathaniaw cahowings schematically
sem conductor device of a first enbodi nent of the invention, wthout a
resin skal i ngspentiial. partions sob 8cisemicordiucdadt idmuice,| oV 2 RS, 3Pory
line I1-11 Of_FI%é 1. A.sem conduct or, deV|Qe 100 of this enbodi nent

conpri ses anféfdhesmbegimentyofotheod VENt108eni conduct or el enent 20

Féi;;ﬁ‘ﬁgf‘i:sbﬁpir?f%‘éﬁétt :ﬁhh'@sp#hﬁﬁ £ gPufh, SRR, o TR Blbsant, o
and i nner gfﬁ eé‘%qué qu fl xer%\%ﬁteaeglog #tmné‘ﬁmgﬁgﬁggﬂf%%ﬁi%ﬁ ajﬁja
| ead SUPPO” Y L1B 2 NG rdd FRmietd mdfurdt ROt tddnhe periphery of
10 Figs. 15A to 15D are diagrams showing fabrication
processes of the e1ement mounting portion shown in F1g 14;
F1g. 16 1is a longitudinal sect1ona1 view showing
schematically a seventh embodiment of the invention.
Fig. 17 1is a 1longitudinal sectional view showing
15 schematically an eighth embodiment of the invention;
Fig. 18 is a diagram illustrating the sequence of wire
bonding of electrode pads of a semiconductor element;
Figs. 19A to 19D are diagrams illustrating a preferred
embodiment relating to resin sealing; and :
20 Fig. 20 is a cross-sectional diagram of the element
mounting portion with a convex exposed surface.
DETAILED DESCRIPTION OF THE_PREFERRED EMBODIMENTS

First Embodiment
Fig. 1 1is a plan view showing schematically a
25 semiconductor device of a first embodiment of the invention,
without a resin sealing portion. Fig. 2 is a schematical
sectional view taken along line II-II of Fig. 1.
A semiconddctor-device 100 of this embodiment comprises

an element mounting portion 10, a semiconductor element 20



t he sem conductor elenent 20. As shown in Fig. 2, the elenent nounting
porfion 10 conprises a large portion 10a and a small portion 10b 10
protrudi ng therefrom and thus substantially forns an inverted T-shape in
cross-section. The |lower surface of the large portion 10a fornms the el enent
mounting surface 12, and the upper surfacgof the small portion 10b
forgs an exposed surface 14. 15 As shown in Fig. 1, on the el enent
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regi on, and a p ur cting layers

spot - shape semrmﬁ@ﬂemoeaéheoﬂ kAt Q@BA4CHavd ng2)dy ivier 1eadrdsR tand 4
t he conducting | ayers 18a and 18b, an insulating layer 16 is forned on the

surface ofiﬂuutéentaadnsmntlmgepsubp@mtlaeaﬂsaas<znﬂn1nnarn1eau®032|anelO

may be formed from epoxy 25 substrate or a ceramc, but preferably
conprisds anfxedt tdocahey elemandudoount ingrapert ion 10i by a gbead supponhl
conductivity such, as copper, alum nu silver or gold, or of an allo

havi ng t hese RREHIaN 420 prandi daf ramapbead: 36 d1$h°§9¢t9@utae Pﬂhbhh@gbngﬁic

conS|derat|on€Pare t aken unt, copper is a preferred netal.
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10 protruding therefrom, and thus substantially forms an inverted
T-shape in crosstection. The lower surface of the large
portion 10a forms the element mounting surface 12, and the
upper surface of the small portion 10b forms an éxposed
surface 14.

15 As shown in Fig. 1, on the element mounting surface 12
are formed a first conducting layer 18a including a region on
which the semiconductor element 20 is disposed and the surface

. area of the first conducting layer 18a being larger than that
of such a region, and a plura]ity_of second conducting layers

20 18b in a spot-shape separated from the first conducting layer
18a. In addition. to the conducting layers 18a and 18b, an
insulating layer 16 is formed on the surface of the element
mounting portion 10.

The element mounting portion 10 may be formed from epoxy

25 substrate or a ceramic, but preferably comprises 'an
electrically conducting material with good thermal
conductivity such as copper, aluminum, silver or gold, or of
an alloy having these metals as principal components. In

particular, when economic considerations are taken into



The conducting layers 18a and 18b may be formed by methods such as plating
or ‘bondi ng, and are used as grounding surfaces as described in detai

bel ow. 10 Further, there is no particular restriction on the
mat.erial for the insulating |layer 16, as long as it has good insulating
characteristics, but it is preferably a #f3al oxide fil mobtained for
exanple by oxidizing the netal form ng the el ement nounting portion 10. For

exanpl e, whep, the, €! et%ﬂéﬂﬁ%ll‘r‘is a d P PIhdi£n. 10 conprises copper, the
0

i nsul ating layer nay tal ned by applying a strong al kaline reagent to

oxiwdi ze the surfapgare By w6 PYartiGuide resttdétion! avethdbmatbrialpasedbl e
to prevent short-circuiting of the inner |eads 32, franme |lead 36 and

support | eadso 3fomhtthé heomdeoeing nbayeregl 89 andpd8bjobutieilveast goddyre,

when the insulating layer 16 conpri.ses for exanple copper oxide, it :
nor mal | y haspal tad kum ol and s echunsinum adie Yor U@romt&m aske&Xampdgsy t ¥When

di stinguish the inner |eads 32 by nmeans of an ina%ﬁ recognition s
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are formed in a fixed arrdngenent on the surface of the sem conductor
el ement 20. Bg describedhén Heedilsbepowt portion 50 is fixed by

bondi ng continuously ‘around the periphery of the el ement nounting

10 Further, there 1is no particular restriction on the

material for the insulating layer 16, as long as it has good

insulating characteristics, but it is preferably a metal oxide

fi1m obtained for example by oxidizing the metal forming the

element mounting portion 10. For exampie, when the element

15 mounting portion 10 comprises copper, the insulating 1ayer may

be obtained by applying a strong alkaline reagent to oxidize

.the surface. By providing the insulating layer 16, it is

possible to prevent short-circuiting of the inner leads 32,

frame lead 36 and support leads 38 with the element .mounting

20 portion 10. Furthermore, when the insulating 1layer 16

comprises for example copper oxide, it normally has a dark

color such as black or brown and makes it easy to distinguish

the inner leads 32 by means of an 1mage'recognition system

| during the wire bonding. Moréover, the insulating layer 16

25 has good bonding properties with a resin used to form a resin

| sealing portion 60, and thus improving the mechanical strength
of the package.

The semiconductor element 20 is bonded to the first

conducting layer 18a formed on the element mounting surface 12



surface 12. This |ead support portion 50 may be a strip-shaped
material, and is formed of an insulating resin such as thernosetting resin
i ncludi ng polyimde resin or epoxy 10 resin. Inner |leads 32 are, as
shown enlarged in Fig. 3, bonded to the |ead support -portion 50 at
positions separated by a distance L fromifip ends thereof. As a result, the
I nner | eads 32 having free ends 32a are fixed to the elenent nounting 15

portion 10 Vi t ortian it 0se et n._In
bt her vor ds. et 1o gyt MO, RECH & ity BREET dXHROEEE g Ve
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conprises a rEsidd Wi rahdeme?s ont tak! %u%heé-alPSQﬁ@%miébﬁdw-s%mﬁent
bei ng fornmed as descri bed above, the anobunt of water absorbed can be
reduced as mgQ as possible. Mdre specifically, the Ilead support
portion 50 is 25 provided to avoid the area of the wire bonding for
the innér | eads 3Zherheldathersuppaist 3paintiame &0 ects odki xedis oy dsondieng
sem conductor el enment 20 are electrically connected by signal wires 42,
groundi ng wi re Yinuousty aafopBderthauppelinheey o4 the 1glementormeynkine
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whi ch has al rQady eeRermosetting resin including polyimide resin or epoxy
10 resin.

Inner leads 32 are, as shown enlarged in Fig. 3, bonded
to the lead support portion 50 at positions separated by a
distance L from the ends thereof. As a result, the inner leads
32 having free ends 32a are fixed to the element mdunting

15 - portion 10 héving the 1lead support portion 50 interposed
. therebetween.

In other words, the lead support portion 50 is provided
with 1limited width around the periphery of the element
mounting portion 10 in order to support the inner teads 32 by

20 a portion only. The lead support portion 50 comprises a resin
which is essentially water-absorbent, but because of being
formed as described above, the amount of water absorbed can be
reduced as much as possible. |

" More specifically, the 1lead support portion 50 ié

25 provided to avoid the area of the wire bonding for the inner
leads 32. |

The inner leads 32 and the electrode pads 22 of the
semiconductor element 20 are electrically connected by signal

wires 42, grdunding wires 44a, 44b and power_supp]y wires 46



bonded, and breaking it. First, as shown in Fig. 4, when |ead pressers 1A
and 1B press down the free ends 32a of the inner |leads 32, the free 10

ends 32a are defornmed downward, with the | ead support portion 50 as
ful.crum and contact the elenent nmounting surface 12. In this state, the-
wire bonding is carried out, providing a-pgsitive and reliable connection
of the wires 42, 44 and 46. Thus, the | ead support portion 50, being forned

of resin, 15°£iﬁéz ggé@éyeSQEEQngg Q¥1?§ﬁg when carrying out the wire

bondi ng, but SCr ove e |l ead support portion 50 is

pravided to avoi dThee\uﬂf@aoaidfrggé of thebeRAbNI]cadsi 32 id @dsicty odel paded
by heat. It is possible to avoid the problemof the | ead support portion 50

acting as a gpshsoniandtrakedgiAOFigst hé¢ ande5honditnghopddabeonodied ithaltt .
After the wire bonding is conpleted, by renmoving the |ead pressers 1A and
1B, as showniifn tfey. whret londimng fsadarddes coutt geaeniy alie rwblim the

resilience to being supported in the horizontal position. Ngreover, t.he
i nner | ®ads Shoati@sthewpees Tdlldtent theuniiag WHah of 128Pg ctBEe NG alliSy

insulated by the insulating | ead support port.ion 50. \Wen su ngli
process and Pﬁ@VﬁEEEQnié"a‘?"?s?QBPWps ik tﬁe "Y‘rfr?erwﬁé%s??f afﬁféﬁﬁii %@%g‘d
there are requirenents s for.,the free ends 32a of the inner |eads 32
to have - Sndﬁgﬁfﬁiﬂeﬁﬁgﬁgﬁ8ﬁh150 be brought in contact with the el enent

mounting surfacep;}a¢M Liai Rohd i BilgS @, Whain 1285 ipricadle réefiy d B

and al so to have gaequd;e_neghanlca strength to return conpletely to the
original hor ipz@Risaldods itheo T rafe gnde 324 o tovediimgeirs 1eady @ed.thEhefree

| engt h and nechani cal strength o the free ends 32a of the inner
| eads 182 slpdsd32beare deformed downward, with the lead support portion
50 as fulcrum, and contact the element mounting surface 12.
In this state, the wire bonding is carried out, providing a
 positive and reliable connection of the wires 42, 44 and 46.
Thus, the lead support portion 50,'being formed of resin,
15 is easily softened by heat when carrying out the wire bonding,
but since as described above the 1ead.support portion 50 is
provided to avoid the area of the wire bonding, it is not
easily affected by heat. It is possible to avoid the problem
of the lead support portion 50 acting as a cushion and making
20 the wire bonding operation difficult.

After the wire bonding is completed, by removing the lead
pressers 1A and 1B, as shown in Fig. 5, the inner leads 32 are
returned by their oWn resilience to being supported in the
horizontal position. Moreover, the inner leads 32 and the

25 element mounting portion 10 are electrically insulated by the
insulating lead support portion 50.

when such a bonding process and the mechanical stability

. of the inner leads 32 are considered, there are requirements

such as for the free ends 32a of the inner leads 32 to have



appropriate to neet these requirenents. These requirenments may take
different fornms depending on the device size, design features of the

seni conductor el ement 20, the |ead strength 10 and other factors.
There are also requirements for the insulating | ead support portion 50
to have adequate thickness to be able to iqgulate electrically the distance
between the free ends 32a and the el enent nounting portion 10, to support

et er orat i oB GG Thor Rt ﬁcﬁévﬁﬁbhﬁbﬁeqansﬂ‘eﬂ%ﬁlon%\[ ik alapent
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the paraneters s mn I n 3. the I'ead support portion

a thickness Beiffqrtmneticﬁa,d amu)mrsto rt@rwa% 8deqta?@ mechangehilsefehfenf tee
ends 32a of the inner |leads 32, and the thickness t of the inner |eads 32.

W about 0.5 meturm comfdlebdbyt t0. @h8 omnigital2thowm zon Eowo®i thommaftér 30
nm 25 L: at |least about 2.0 nm Next, the connection of the groundi ng
wires i § descthdionding ris ccemeteted Fithe lenath 3an¢me@bamwal ngtrepath
18a and 18b on the el enment nounting portign -10 act gr

oun
surfaces. SpEti fihgal fyee (pRds 33y. ofxpdbed éﬂﬁﬁéc@%dﬁ he% ﬁgg‘”d be
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lleads 32 wi t hf g DyFe!s NeT MRS séicond@ctor element 20, the lead strength
10 and other factors. There are also requirements for the
insulating lead support portion 50'to have adequate thickness
"to be able to insulate electrically the distance between the
free ends 32a and the element mounting portion 10, to support
the inner leads 32 stab1y, and to have limited deformation or

15 deterioration during the heat processing.

In consideration of the above pointé, the following
design rule may be given as a numerical example for the
parameters shown in'F{g. 3: a width W of the lead support
portion 50, a thickness .T of the lead support portion 50, a

20 length L of the free ends 32a of the inner leads 32, and the
thickness t of the inner leads 32.
W: about 0.5 mm - 2 mm
T: about 0.025 mm - 0.125 mm
t: about 0.10 mm - 0.30 mm
25 L: at least about 2.0 mm
Next, the connection of the érounding wires is. described
With reference to Figs. 1 and 3.
The conducting layers 18a and 18b on the element mounting

portion 10 act as grounding surfaces. Specifically, the



second conducting |ayer 18b can be used as a grounding surface for the

i nfier leads 32. In this way, the conducting |ayers 18a and 18b function
respectively as groundi ng surfaces either 10 comon or separate for the
el ectrode pads 22 and inner |eads 32. As a result, the nunber of inner

| eads 32 made common for grounding are regqgced thus increasing the nunmber
of Ji'nner leads 32 that are available for use for exanple as signal |eads,
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can be taken as ground potentlaf..b) en a plurality of the el ectrode
pads 22 of tpendagténgdiayer diganan 2k amadegr boinbedcommanatf ore o unes neg
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32 provi des puopodesg f diurdhedmps enurtiierconnge bingi thepsesondofconsicting
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10 common or separate for the electrode pads 22 and inner leads

32. As a result, the number of inner leads 32 made common for
grounding are reduced thus increasing the number of inner
leads 32 that are available for use for example as signal
leads, and the wiring design flexibility is thus increased.

15 The grounding by the conducting layers 18a and 18b may
take a variety of forms, and the following may be listed as
examples. '

a) When there is no ground on the semiconductor element
20 side, and one or more of the inner leads 32 is grounded,

20 the back surface potentia1 of the semiconductor element 20 can
be taken as ground potential.

b) When a plurality of the electrode pads 22 of the
semiconductor element 20 are grounded, and at Teast one of the
inner leads 32 is grounded, then at least one of the inner

25 leads 32 provides grounding for a large number of grounding
points of the semiconductor element 20, and thus a stable
ground potential may be obtained. |

c) when one of the electrode pads 22 of the

semiconductor element 20 and one of the inner leads 32 are



As for the wire bonding described above, the grounding wi res should be
connected sequentially with the shortest wires first. 10 The frame
| ead 36 is disposed between the sem conductor elenment 20 and inner |eads 32
so.as not to be in contact with either, and preferably |ocated in a
position offset fromthe conducting | aye~48t8a and 18b in order to avoid
shqarting. This franme lead 36 is supported stably by four support |eads 15

25 R o s iy 5, gt e

portion 50. I"ea a plurality fying
projections 3pa fprgedyAdiifiay 2k lRcadeider n?aed FOsSiofi ofhe Hemiokadudiomg
o

projections 36a facilitate 1dentification the 20 bondi ng positions in

the wire bondilemento@dss.and | thet head wgrdandt aeewmadebcodinog ,i andacaredeut
by first storing reference coordinates for the el ectrode pads 22 on the
seni conduct orsed! eb@entheo same rpéterhial codsdinaresuits the mamwigANductor

positions on the franme.lead 36, and then using.an 25 I, mage recognition
system So detedemente ooteatyads cap a@?uaﬁtébgﬂaFﬁétesaﬁﬂ téh@eﬂ Takkon

pads 22 to be bonded and the frame | ead 36, conputing corrected coordinates
based on theﬁ,a%aﬁdzt n carrying out the operation automatically and
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voltage (Vcc) or a lead for a reference voltage (Vss). \Wen .5 the frane
| ead 36 is uspeprdr exanple as a Vecc lead, a plurality of power supply

el ectrode pads 22 and a snall nunber

10 The frame lead 36 is disposed between the semiconductor

element 20 and inner leads 32 so as not to be in contact with
- either, and preferably located in a position offset from the

conducting layers 18a.and 18b in order to avoid shorting.
This frame lead 36 is supported stably by four support leads

15 38. A portion of each of the support leads 38 is fixed by the
lead support portion 50. | |

" The frame 1lead 36 has a plurality of identifying

projections 36a formed thereon at predetermined positions. The
identifying projections 36a facilitate identification of the

20 bonding positions in the wire bonding process. In other
words, the wire bonding is carried out by first storing
reference coordinates for the electrode pads 22 on the’
semiconductor element 20 and reference coordinates for the
bonding positions on the frame lead 36, and then using an

25 image recognition system to detect the offsets of the actual
coordinates of the electrode pads 22 to be bonded and the
frame lead 36, computing corrected coordinates based on these,
and then carrying out the operation automatically and

continuously. In this, the identifying projections 36a



of inner leads 32 are connected to the frane |ead 36 by respective power
supply wires 46, and thereby the nunber of inner |eads 32 used for power
supply can be substantially 10 reduced. As aresult, it is possible to
i ngrease .rel atively the nunber of inner |eads 32 which can be used as
signal leads, and flexibility for the w ~49eonnecti ons between el ectrode
pads 22 of the sem conductor element 20 and inner |eads 32 is increased,
whi ch is ben?bhe&%nfrar@t@sgg%ggn for -’g!?é?' Ne®dctd G- NOT GNELT bdnitFing
provi sion of the frame [ea ehabl es a Tixed power supply voltage or
ref-erence vopbaqeibnsbeystpRl iimdgeo racwgpditionosyshemsur face of the
.sem conductor elenment 20, and thus operating speeds can be increased while
reduci ng the 20 Thiewdframepileadnibsd.s Bisede asha fleate flodad POWes supply
posi ti oned outside the sem conductor el enent 20, the spatial restrictions
are few, andvoildapearfyacdada cleadefor oei dedefenaeayediage UiVEsm.. Ahen
result, if the frane lead 36 i s ysed as a power suggéy | ead

e
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i's described.infies | Bead$ r 32e Uil has ipower |sutslB2candbeutsubstantially

10 reduced. As a result, it is possible to increase relatively
the number of inner leads 32 which can be used as signal
leads, and flexibility for the wire connections between
electrode pads 22 of the semiconductor element 20 and inner .
leads 32 is increased, which is beneficial from the design

15 point of view.

Moreover, the provision.of the frame lead 36 enables a
fixéd power supply voltage or reference voltage to be supplied
to any point on the surface of the semiconductor element 20,
and thus operating speeds can be increased while reducing the

20 power supply noise.

Since the frame Tlead 36 is positioned outside the
semiconductor element 20, the spafia1 restrictions are few,
and the frame lead 36 can be provided with adequate width. As
a result, if the frame lead 36 is used as a power supply lead,

25 its electriéa] resistance can be made 1low, and a stable
voltage can be supplied to ény point.

MoreoVer, when the frame lead 36 is used as a power
éupp]y 1ead; since the conducting layers 18a and 18b face the

frame lead 36, the whole functions as a capacitor, not only



| eads 34, the frame |ead 36, and support |eads 38, integrally supported and
formed in a predeterm ned arrangenent on a substrate franme 70. The outer

| eads 34 are coupl ed together 10 by a dam bar 72 providing reinforcenent
for:the | ead frame 1000. The inner |eads 32 extend fromthe outer |eads 34
so as to |l eave vacant a central region, that is a device hole. The frane

| ead 36 is disposed within this region, the four corners of the franme |ead

36 are suppo S kt ol : anhd C u t
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embodi nent, pperhtd#gR.! ead 36 is supported by four support |eads 38.
Nevertheless, it is sufficient that the support |eads 38 support the frane

lead 36 stably, andxeththeafsbnieathon methodnderthefsemigonducor déwisks
are possible, such as only two support |eads 38 disposed facing each other.
Meanwhi | e, om0Ohénettbienembodimeng per deseribedas shown in Figs. 1 and 2,
conducting layers 18a and 18b_are fornmed by for exanple silver plating in
certai ndregi ons of IfB& 1dai nr&BRrring efdnt Fiduntl ngapoteadhn frameri £009 tte
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It is equally possible to reverse the above procedure, and formthe

conductidng | dyerss dsim bad ¥2b pafovedittge feirmisifecament for the lead frame

1000. The inner leads 32 extend from the outer leads 34 so as

to leave vacant a central region, ‘that is a device hole. The

frame lead 36 is disposed within this region, the four corners

of the frame lead 36 are supported by support leads 38, and

15  each of the support leads 38 is connected to the dam bar 72.

It should be noted that in this embodiment, the frame
lead 36 is supported by four support leads 38. Nevertheless,
it is sufficient that the support leads 38 support the frame
lead 36 stably, and other arrangements and numbers of support

20 leads are possible, sUch as only two-support leads 38 disposed
| facing each other.

Meanwhile, on the element mounting portion 10, as shown
in Figs. 1 and 2, conducting layers 18a and 18b are formed by
for example silver plating in certain regions of the main

25 element mounting portion comprising the large portion 10a and
small portioh 10b. Then with masking applied to the conducting
1éyers 18a and 18b, the main element mounting portion is
immersed in for example "“Ebonol" (trademark) made by Meltex

Co. for several seconds, to oxidize the surface and form the



of the insulating layer 16. The sem conductor elenment 20 is bonded to a
fixed position on the el ement nounting surface 12 of the el ement 10
nmounting portion 10 obtained fromthe above process, using a conducting
adhesi ve such as silver paste. Thereafter, the elenment nounting portion
10, the lead support portion 50 and the |egg-frame 1000 are aligned and

pl aced over each other, and the three are fixed together by

roeine - next ML REMY (faye 161 TIRG, ARWBRTAY IRye ERmdd ABCRRTS wev

usi ng e bondin

used to attacgpd hg ?i'igp\a'th ke st? 09" AP dbREmB 6 CabBaR ih W,smdaﬁe‘g?f

supply wires 46, 1n a fixed arrangenent. In this wre bondi ng process,

carrying out ghecticaPresidondihg o aftoneassanabeut o Semsmpemdithus its
groundi ng wi re bondi ng, power supply w re bonding, and then signal wre
bondi ng, so ttesupabting omsopeét bieas shave ebeéonncondi timed aboebar goodeat ed
first, it is possible to avoid for exanple contact w th nei ghboring wres,
enablind reliable Wrésbeavaddy 2o®ssible taneheverse tkei abewel prgcpdureon
60 is nolded with for exanpl e an .epoxy resin using the normal nol di

) ding, .
orocess. At tBRG TRAMENGSOMMNG (8% AAYeES 388 3001 1A A o thesEariatigbe

14 of the el egent, nmounti ortion 10,Ls exposed fromthe resin sealing
portion 60. gF-%B? t?@QPgtF§5a58¥ﬁEnﬁ fc diagramillustrating an exanple

and l'ead support P i b IYEES o BT 0208 T oo’ (0 D Rl

_ nolding process. _ wn in Fig.
sum hl + h2 Oﬁoéhﬁibﬁlﬁhtﬂﬁb(€1éﬁéh5 mouRt $ABNSUFFARE NP POF LLRE A et

t he hei ght (thickness) h2 of the |ead support portion 50 is preferably

substantg al | ynobrting portion 10 obtained from the above process, using a.
conducting adhesive such as silver paste. Thereafter, the
element mounting portion 10, the lead support portion 50 and
the lead frame 1000 are aligned and p1éced.over each other,
and the three are fixed together by thermocompression bonding

15 - using an adhesive such as epoxy resin. Next, using the
conventional method, a wire bonding machine is used to attach
the signal wires 42, grounding wires 44a and 44b, and power
supply wires 46, in a fixed arrangement.

In this wire bonding process, by carrying out the wire

20 - bonding in for example the sequence of grounding wire bonding,
power supply wire. bonding, and then signal wire bonding, SO
that positions with a shorter bonding distance are treated
first, it is possible to avoid for example contact with
neighboring wires, enabling reliable wire bonding.

25 | Next, the resin sealing portion 60 is molded with for
example an epoxy resin using the normal molding process. At
this point, molding is carried out so that the exposed surface
14 of the element mounting portion.10 is exposed from the

resin sealing portion 60.



same as the depth H of a cavity 84 of a |lower nold 82. Specifically, if the
t hi ckness h2 of the |ead support portion 50 is for exanple between about
0.05 mMmmand 0.5 nm then the 10 difference H - hl between the depth H of
the.cavity 84 and the height hl of-the el ement nounting portion 10 is
preferably between about 0 and 0.5 mm Byssetting the height hl, the-

t hi ckness h2 and the depth Hin this way, the resin may be nol ded with the

sen conductor ele 2 I a tral
Mor eover, the pr ogggé ' garls{t'iﬁehﬁ]at t%‘e expose surfat‘tl %n %&ﬁh@]% bt
el enent ”DU”ttHS P@L&t?@g&ﬁ1bsgéfétﬁﬁh EMIREB( a8 R aemantehbunt ing

portion 60. Next, e substrate fra 0 and dam bar 72 are cut, and outer

|l eads 34 are ﬁ@fﬁ?dnaﬁo rasdliTexd sd@port portiba poi weitted molekiigo ps oeRes .
effects of the sem conductor device 100 of this enbodi ment may be summed up

as follows. 1AslshoWwns isefiigondyctidre dsum. del 1O0h2 heht thenbeaght by offie the
sem conductor elenment 20 is dispersed efficiently through the el enent
nount i ngd por t edemeotwhpbnting RP§h1oRed faangds the b@ﬂﬂb@tﬂihﬂ?kne§ﬁd @3c@ﬁes

to the outS|de frogmthe exposed surface_14, exposed fromthe resin [
por t1on 60, SEhee 19R8 GUBROTL RATHIGTy Hor 1§ oRTeberab TinsURsEARsA2T T4hdpe

ef foct T mpr ovEANe 'tsziHrefv%feiﬁbeﬁ i sﬁﬁﬁ%”?#%ﬁ.ség 3 4y 000 Jﬁﬁﬁﬁatﬁi 2
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exposed surfagg 34 ?Grt@&aﬁbQGEBbtﬁeen %B%@&'QQOSUﬁha%ﬁdlb %ammbethen ‘the

i ncreased, and deterioration of the device characteristics by gas or water
penetralﬁon odidfbeence H - h1 between the depth H of the cavity 84 and the
height h1 of the element mounting portion 10 is pfeferab]y
between about 0 and 0.5 mm. By setting the height hi,. the
thickness -h2 and the depth H in this way, .the reéin may be
molded with the semiconductor element 20 and lead frame 1000
15 positioned accurately. Moreover, the process will ensure that
the exposed surface 14 of the element mounting portion 10 is
reliably exposed from the resin sealing portion 60.
Next, the substrate frame 70 and dam bar 72 are cut, and
outer leads 34 are formed as required.
20 The principal functions and effects of the semiconductor
~ device 100 of this embodiment may.be summed up as follows.
1) In this semiconductor device 100, heat generated by
the semiconductor element 20 19 dispersed efficiently through
the element mounting portion 10 which has high thermal
25 conductivity, and escapes to the outside from the exposed
surface 14 exposed from the resin sealing portion 60. Since
the element mounting portion.10 has an inverted T-shape in
cross-section, its surface area can be increased and the heat

radiation effect improved.



matter can be kept to a mninum Again, since the elenment nounting portion
10 has an insul ating |layer 16 formed on the surface thereof, 10
short-circuiting between the inner leads 32 and frane | ead 36 and the

el epent nounting portion 10 can be prevented. The insulating |layer 16 has a
dark color facilitating |lead recognition_gythe wre bonding process, and

| nptoves the contact wwth the resin-sealing portion 60. 15

2)
h f | ead I [ b ' 0y ) I
and the Tnner Tead@teavRr G 8] HE%n S TERe- | 284" HY FPOYSAThe L EVER .,
suppl y | ead Yo,y rUsSehpache argiBrbe WA 9Foh""tHe | 898ReR? GRSURE] Niged
o supply a predeterm ned voltage In a stable manner-to power 20 suppl y

el ectrode padgrdacer 99 @R wHicH Mt HP SN ihdUt tdle SRIRGTANDEI S i @vesd ,
20, reducing power supply noise, and allow ng operation speeds to be

i ncreased. Tithef rdietared From | ehe poxeosedpsiur flaeedsi4o e thde ebement
and reduci ng the nunber of |eads required as power 25 supply | eads thus

maki ng Aore Imeadd ingaisuatflacet b2beanskel fnoredsedy andsdetgnabradios, ofinthe
thus wiring arrangenent design flexibility is inproved. Again, since the

frame | ead 361&¥d€£8 dhafagiaig SRRy 0835308 WateEd PeRatdiat 1afo Rl roHebn
of bondi ng

i re-bond! ng MHass SaTs Beo kLS| S5 S U ey . 3) By provi di ng conducti ng
el oment mounti ng. 294 1o, B Be8ortid.c S3plnsnfc METH{Thd, “ebP E160"H R, cBh"
el ement mountinq, RPN $8yeNd 1SPEEFMYE! Y orPNNERE | NSuFTaERd! "Bhereof,

10 short-circuiting between the inner leads 32 and frame lead 36
and the element mounting portion 10 can be prevented. The
insulating layer 16 has a dark color faci1itatin9 lead
recognition 1in fhe wire bonding process, .and improves the

' contact with the resin sealing portion 60.

15 2) The frame 1lead 36 1is provided between the
semiconductor element 20 and the inﬁer leads 32, and using
this frame lead 36 for example as a power supply lead (Vcc or
Vss lead), a small number of inner leads 32 can-be used to
supply a predetermined voltage in a stable manner-to power

20 supply electrode pads 22 provided at any locations on the
semiconductor element 20, reducing power supply noise, and
allowing operation speeds to be increased.

The frame lead 36 allows power supply leads to be made
“common and reducing the number of leads required as power

25 supply leads thus making more leads available to be used for
example as signal leads, and thus wiring arrangement design
flexibility is improvéd.

Again, since the frame 1lead 36 has identifying

projections 36a formed therein, confirmation of bonding



el ectrode pads 22 on the senmi conductor el enment 20 or inner |eads 32 and
conducting layers 18a and 18b with grounding w res 44a and 44b, any region
can be desirably grounded. As a 10 result, since it is possible to
requce the nunmber of grounding | eads, nore | eads available to be used for
exanpl e as signal |eads, and thus again lgad arrangenent design flexibility
I s . nproved. Second-Enbodi nent 15 ~ A semi conduct or device 200 of

this enbodi g d 0, cLihb Int B AV t | 46 - 1B nel tvi
shoul d be n%‘ﬁt@ge'eﬁ@ téhi ﬁﬁtaﬁgszefﬁgﬁ1§g%\a}ni%hﬂ1ﬁedl§rubs agtt\ieawg;et he -
sane fU“Ctlgp@&iWrﬁﬁ&M@im (56 €ATEFd Bi 8 16 hengegagpnduct or device 100 of

odi nen

the first e t are given thée sanme 20 reference nunerals, and

detailed descrim) orBy grovitking icormudt ey Heryer sTHSaf ianck 18bi whiah afniech
t he sem conductor device 200 of this enbodinment differs fromthe

seni conduct cgleebr tea DY conneoted tot theboondeet ive Maih eligmendpmounting of

the element 25  nounting portion 10 is aoblong, with | onge nd shorter
si des, fand tpertien omppdia pbemedh FOMALINGs suUptAce of 2 g%irj ghu%p@ﬁ?ment

portions 52 and 54 di d al th hor t Si , . th | f
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i nner | eads 32 extending in _

10 result, since it is possible to reduce the number of grounding
leads, more leads available to be used for example as signal
leads, and thus again lead arrangement design flexibility is
improved.

Second Embodiment

15 A-semiconductor device 200 of this embodiment is now
described with reference to Figs. 8 and 9. It should be noted
that elements in these figures which have substantially the
same function as corresponding e1ements of the semiconductor
device 100 of the first embodiment are given the same

20 reference numerals, and detailed description of them is
omitted here.

The first point at Which the semiconductor device 200 of
this embodiment differs from the semiconductor device 100 of
the first embodiment is that the top surface of the element

25 mounting portion 10 is oblong, with longer and shorter sides,
and the lead support portion comprises a pair of lead support
portions 52 and 54 disposed along thé shorter sides, that is
to say facing each other along the longitudinal direction.

The 1lead support portions 52 and 54 are partially



the shorter direction, it would not be possible to provide an adequat e
length L (see Fig. 3) for the free ends 32a of the inner |eads 32, and
there is therefore a danger that the wire 10 bondi ng process will not be
abl,e to be carried out reliably. However, as will be clear fromFig. 9,
since the length of the inner |eads 32 exggndlng in the shorter direction
Is.dess than the I ength of the inner |eads 32 extending in the |onger

Support nor (HERv ied? ﬁéﬁgﬁﬁgcﬁanﬁéﬁﬁpg?g REERTETAPRRGIRA, B, brovide
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‘process. The Second poin he sem conductor device 200 of t

embodi ment dtﬁaerﬁhérmgm df rtrle dmbed Meadsi 32t rtehdngOin tmecsnmlrter
conducting |ayer 18b form ng the grounding surface for the inner |eads 32

is not in a dppeethane,idhulebss tharontheuolshgtiexodndting snnnqr shepdsal 3thg
the side of the franme | ead 36. Wth the second conducting |ayer 18b of this
| ong anil narentendapg, inh&hepdoagesr disesitrign.nd ngodied g Sr:eSTfZEa leagip
is enlarged, and the w ring arrangenent design_,is de easjer. The third
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the resin sealing portion 60 Is Increased, and the mechani cal strength of
the pagkage bsndihigheroceieisowdd.l not be able to be carried out reliably.
However, as will be clear from Fig. 9, since the length of the
inner leads 32 extending in the shorter direction is less than
the 1length of thelinner leads 32 extending in the longer
direction, even if no structure is provided corresponding to
15 the lead support portion due to the mechanical strength of the
lead frame and leads themse]ves, adequate stability can be
ensured during the wire bonding process.
The second poiht at which the semiconductor device 200 of.
this embodiment dfffers from the first embodiment is that the
20 second conducting layer 18b forming the grounding surface for
the .inner leads 32 is not in a spot-shape, but has a
continuously extending strip shape along the side of the framé
lead 36. With the second conducting layer 18b of this long
and narrow shape, the space for forming the grounding wires
25 44b is enlarged, and the wiring arrangement design is made
easier. _
The third point at which the semiconductor device 200 of
this embodiment differs from the first embodiment is that

resin penetration hp1es 62 are formed in the large portion 10a



Thi s enbodi nent al so provides basically the sane functions as the first
enbodi nent. Specifically, firstly by the provision of the el enent nounting
portion 10, good heat 10 radi ati on characteristics are obtained, and by
the provision of the insulating |ayer 16 on the surface of the el enent
mounting portion 10, short-circuiting betypgen the inner |eads 32 and frane
lead 36 and the el ement nounting portion 10 can be prevented, and possibly
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20 and the inner is varlant enbodi ment, sirice the franme
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short-circuiting between the two it- will be desirable to consider for
exanpl €0ri gi daddietnion characteristics are obtained, and by the provision
of the insulating layer 16 on the surface of the element
"~ mounting portion 10, short-circuiting between the inner leads
32 and frame lead 36 and the element mounting portion 10 can
be brevented, and possibly other benefits are obtained.
15 Secondly, by the provision of the frame lead 36, for example
power supply leads can be made common, and a predetermined
voltage can .be supplied in a stable manner to power supply
e1ecfrode pads 22 on the semiconductor element 20, and
possibly other benefits are obtained. Thirdly, by the
20 provision of conducting 1layers 18a and 18b on the element
mounting portion 10, a.common grounding surface can be
provided, and a small number of leads can be used for a large
number of grounding points, and possibly other benefits are
obtained.

25 variant form of grounding surface

The pattern of the conducting layer on the element
mounting portion 10' forming the grounding surface is not
restricted to that in the embodiment above, and many variants

are also possible. For example, as shown_in Figs. 10A and



of the frame |ead 36 support. Third Enbodinment Fig. 11 is a plan view
showi ng schematically essential 10 portions of a sem conductor device
300 relating'to a third enbodi nent of the invention. The sem conduct or
device 300 differs fromthe first enbodiment of the sem conductor device
100 shown in Fig.1 in the formof the framgylead. Since the structure is
the,same as that of the sem conductor device 100 15 showmn in Fig. 1

except for t r I : IRt i S r=Yalo
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functioning of the frane lead itself. Since, however, the identification of
t he "bondi ng pwestt 1amwih embo diawen thosd ndief ftheulf ramet 1ead Be&fis foremedo owewl dhe25
sone other neans to conpensate for this. For exanpl e, one possibility for
provi di g an. eendugt ing opyeradiés bdidipdgviesdi shem t-¢ircudting beitween the
el ectrode pads 22 of the elenent mopunting portion 10 to the inner |eads 32,
and to use thE&W§okt tWiohk ke desddabhe &9 g’é’n&"rd@freﬂ:@ﬁcéxﬁlﬂp'lPdéﬂ?i‘ﬁy?hé‘ng

-28- the bondi osjtions.on . the frame | ead 336. Fourth Enbodi nent Fig. 12
is a plan viéﬁpgnﬁﬁﬁtba@%hbﬁﬂqi@gl§?p%ggtntiaI portions of a sem conductor
devi ce 400 re+ﬁ{}QgE$QQ§ﬁ@§¢ith 5 enbodi nent of the invention. The

sem conduct or ers from the sem conductor device 300 of

the third Fig. 11 is a plan view showing schematically essential

10 portions of a semiconductor device 300 relating to a third
embodiment of the invention. The semiconductor device 300
differs from the first embodiment of the semiconductor device
100 shown in Fig.-1 in the form of the frame lead. Since the
structure is the same as that of the semiconductor device 100

15 shown in Fig. 1 except for the frame lead, the description
uses the same reference numerals.

Fig. 11 shows a frame lead 336 without the identifying
projectjons 36a of the frame lead 36 in Fig. 1. As described
above, the identifying projections 36a facilitate the

20 - identification of bonding positions, but their omission in no
way impinges adverser on the functioning of .the frame lead
itself. |

since, however, the identification of the bonding
positions is made more difficult, it is preferable to employ

25 some other means to compensate for th137 For example, one
possibility for providing an easily recognizable bonding
position is first to connect the electrode pads 22 of the
element mounting portion 10 to the inner leads 32, and to use

the positions of these wires as a reference for identifying



enbodi nent shown in Fig. 11 in the formof the second conducting |ayer.
Since the structure is the sane except for the second conducting |ayer as
that of the sem conductor 10 device 300 shown in Fig. 11, the
description uses the sane reference nunerals. In contrast with the
plurality of the second conducting |ayer A&p-in a spot-shape.. as shown in
Fig. 11, the second conducting |layer 418b in Fig. 12 is fornmed as a square

ring in 15 tﬁ&%aﬁlﬁﬁwé [ rf",l S’Ie?a?d % the franme | ead 36.

In this way, a con ayer can be torned to surround the frame |ead

336:in a way pRir i Emicd iy by formng a plurality of the second
conducting layers a Separate | ocations. 20 Fifth Enbodinent Fig. 13

is a sectional PRigw 13hdgi agplanhanaw csHdwiresssehiemdt poallpnesséntial
sem conductor device 500 relating to a fifth enbodi nent of the invention.
The semni conduniriateyi ek &06enicopduct oomded ceedi0domiatdngletd c& toorth
shown in Fig. 2 25 in the form of the_ first  conducting |ayer.

Since the stemhadinent ofie thand nentian of The SEMICONAUSIST diaN e 1600
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el enent 20. _ he’ reason for this is the fo descri
above, the fifisd eerewe! i dend@yEindBadyerf cagednat fof ermpkemscomauctor

10 device 300 shown in Fig. 11, the description uses the same
reference numerals. |
In contrast with the plurality of the second condUcting
layer 18b in a spot-shape.as shown in Fig. 11, the second
conducting layer 418b in Fig. 12 is formed as a square ring in
15 the region between the inner leads 32 and the frame lead 36.
In this way, a conducting layer can be formed to surround
the frame lead 336 in a way more simple than by forming a
plurality of the second conductihg layers at separate
locations.
20 Fifth Embodiment
Fig. 13 is a sectional view showing schematically
essential portions of a semiconductor device 500 relating to
a fifth embodiment of the invention. The semiconductor device
500 differs from the semiconductor device 100 shown in Fig. 2
25 in the form of the first conducting 1layer. Since the
structure is the same as that of the semiconductor device 100
shown in Fig. 2 exéept for the first conducting layer, the
description uses the same reference numerals.

Fig. 2 illustrates that the first conducting layer 18a



plating, but this silver plating has poor bonding properties with the resin
constituting the resin sealing portion 60. On the other hand, the
insulating layer 16 is formed by 10 oxi dati on, and has good bondi ng
properties with the resin.-Therefore, as shown in Fig. 2, if the first
conducting layer 18a is formed to project_gpgtsi de the sem conductor el enent
20, .t he bondi ng contact of the resin sealing portion 60 with this portion

the first confi uct ekt el PEGe | At ek thaB0theC ih TR TRt the™
semi conduct ore & fUEHHY AL COBTEMEHRY 0.0 NBohitFakLcONMICE{gd havel st

and t he conduct|V|ty et ween these no | ongér be asSure

means that ifcddwudemed Slayes Gaee ﬁhstaesm@m@pmmcﬂave Htea tABATERE aﬂeas
used for exanple for a ground connection through the first conducting |ayer

18a, the el ecdccuml ed dmettié csemicomdudto gustemertd20) n this case, as shown |
in Fig. 13, the first conducting |layer 518a has a smaller surface area than
the ared occupi ed TBR reagon ferséhisohautherfalawing 2ds dageribedi above,

conducting | ayer 518a Is arranged_not to project outside the se conduct or
el enent 20. ¥ By st gongved laygirndBat h fQﬁmﬁpiﬁhlpﬁgeﬁémP BnSHOVEbes
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10 oxidation, and has good bonding properties W1th the resin.
~Therefore, as shown in Fig. 2, if the first conducting
layer 18a is formed to project outside the semiconductor
element 20, the bonding contact of the resin sealing portion
60 with this portion is poor. Moreover, the resin sealing
15 portion 60 may peel away from the first conducting layer 18a,
so that the reverse surface of the semiconductor element 20
comes away from the first conducting layer 18a, and the
conductivity between these two will no 1longer be assured.
This means that if the reverse surface of the semiconductor
20 element 20 is used for example for a ground connection through
the  first conducting layer 18a, the electrical connection
cannot be guaranteed.
In this case, as shown in Fig. 13, the first conducting
layer 518a has a smaller surface area than the area occupied
25 by the semjconductor element 20, and the first conducting
layer 518a is arranged not to project outside the
semiconductor element 20. By this arrangement, since the
resin sealing portion 60 does not come into contact with the

first conducting layer 518a, the resin seal can be complete,



separate fromthe first conducting |layer 518a. This conducting | ayer 518b
is formed in a region disjoint fromthe reverse surface of the

sem conductor elenment 20, so that it does not 10 have any negative
effect on the bonding properties of the sem conductor elenment 20 with the
resin sealing portion 60. Sixth Enbodi nentggsigs. 14A and 14B are
sectional Vi ews showi ng schematically essential portions of a

Tventton. AhoAHE [ROhdvet iehFL oA Gebbr FRBET IR Hifitale 'OF the

substantial | yg ew@gﬂ“@(}%ﬂ;;‘éiﬂgﬁ £Q"4rRE | fior &t GG Ping MPayer 518a

sem conduct or rst enbodi ment are given the sane

reference nungy @ssurgd, detail ed description of themis 20 omtted here.
In this enbodi nent, the characteristic distinguished fromthe sem conduct or

device 100 is the Ehapw dfi risltecohduettingolayéend e tisorfortedSpacthisavay,
the small portion 10b has an undercut form wth the width X of the exposed
surface 514 25it igrrek possitnl @ hto veenmeot berownding put ees e44ap and tkpdted
surface 14. By neans of this undercut form. the_small portion 10b retain

the resin se e AR 18 of 060l OTMdar FANAUCTING d3¥8Tt R BRchBAP il %t r dAdt h
o ko I ST Sl 0L 04T THES FbaDtto
. H I . At T . .
It Shou d be Taer FR8b I8"ROMRIEC L PBYER. diRiBlint drGh {e OP6gePEd

;8§U|ating | ay@F £ d Go T OFf "B OSoth TG0 SWiE B6E @fehéiet C26E86 TRAD! § PIdEEET hET
10 have any negative effect on the bonding properties of the
semiconductor e]ement.zo with the resin sealing portion 60.

Figs. 14A - and 14B are sectional views showing

schematically essential portions of a semiconductor device 600
15 relating to a sixth embodiment of the invention. Elements in

this semiconductor device 600 which have substantially the

same function as correspondihg elements of the semiconductor

device 100 of the first embodiment are given the éame

reference numerals, and detailed description of them is
20 omitted here.

In this embodiment, the characteristic distinguished from
the semiconductor device 100 is the shape of the element
mounting portion 10. Specifically, the small portion 10b has
an undercut form, with the width X of the exposed surface 14

25_ greater fhan the width Y below and parallel to the exposed
surface 14. By means of this undercut form, the small portion
10b retains the resin sealing portion 60, and further
increases the mechanical strength of the package.

Furthermore, because of the undercut form, the distance



Next, an exanple of fabrication nmethod of the el ement nounting portion 10
of this enbodiment is described with reference to Figs. 15A to 15D. 10
Firstly, as showmn in Fig. 15A, a first resist film®82 is disposed to one
surface of a netal sheet 80 of for exanple copper having the sane thickness
as the el enment nounting portion 10 to be Spy+red. The first resist film 82

I s di sposed at predetermned intervals in portions corresponding to the 15

exposed sur! sty |ORAATTH YRR 10 RO L0 Yarge HEFERH, 183 Sl

film84 is forned on"the t he nmetal ' Flg.
15B; using tW%dﬁ%%éédfE%KFa&z1%@%t8éom§eﬁré%e@tﬁBﬁkagé$ﬁsﬁEW§teﬁhﬁﬁ@r@@s'5

I mrer si on etched by an etching solution with for exanple ferric
chloride as 1id otorditedal constituent. The netal sheet 80 is etched to
a depth corresponding to the thickness of the small portion 10b of the

el ement nounti ng ot tshou T beNmottedad hattown ithiBi gmbadimenteno esdonducétive
82 and 84 25 are renoved, and then as shown in Fig. 15D, the netal sheet
80 i s mdchania¥ery eEpdnsudatdngpoaxenisddoirmed @ t bhe| sugéager tafonthaoa
of the elenent_ nmountin ortions 10, using for exanple a press operation or
machi ni ng opet MYt MIURTING RHGE 1M W enent nounting portions 10. - 32-

I (he above descrigRg PAACRIAMAIRI HabiPSAERLR, REEoR0 o B BURGYES
eer oo SO A SRR LSBT o2 tnts omuMTRAY' 18 RRCIRRI By,
only acts as gdference to Figs. 15A to 15D. '
10 Firstly, as shown in Fig. 15A; a first resist fiim 82 is
disposed to one surface of a metal sheet 80 of for example
copper having the same thickness as the element mounting
portion 10 to be formed. The first resist film 82.13 disposed
at predetermined intervals in portions corresponding to the
15 exposed surface 14 of the element mounting portion 10. A
second resist film 84 is formed on the underside of the metal
sheet 80.
As shown in Fig. 15B, using the resist films 82 and 84
used as a mask, the metal sheet 80 is immersion etched by an
20 etching solution with for example ferric chloride as its
principal constituent. The metal sheet 80 is etched to a
depth corresponding to the thickness of the small portion 10b
of the element mounting portion 10.
Next, as shown in Fig. 15C, the resist films 82 and 84
25 are removed, and then as shown in Fig. 15D, the metal sheet 80
is mechanically separated'at positions delimiting the large
portions 10a of the element mounting portions 10, using for
example a press operation or machining operation, thus forming

the element mounting portions 10.



I nsulating | ayer, but also provides a surface having good bondi ng
properties with the resin formng the resin sealing portion 60. 10
Sevent h Enbodi ment A seni conductor device 700 relating to a seventh
enbodi nent of the invention is described, with reference to Fig. 16. In
Fig. 16, elenments which have substantial lygd-he same function as
corctespondi ng el enents of the sixth 15  enbodi nent are given the sane

thi< embodi mont ?n{?ﬁs?’i%@??#ﬁ%ﬁﬁ o Pedst LR TPRE hBn O Eronle g
ion 10 i : ' f F e rmadni
Ponuct i ng | SEPER’ o AR Buct a8y shmBfbn 8eRiRED i3 RrRimdd) Sthe

| ayer 34a i s gfigfedreackBewnichagee afup jec ©ad efo thadetéhingdconstheutanan
formati on step as the solder plating |ayer 34a. By form ng the conducting

| ayer 64 in wumdenrcapt,. the corrosion resistance effect with respect to the
exposed surface 14 of the el enent 25 mounting portion 10 can be

i mproved. Furt her Motrie@vetavbyi par 56 rmheg comerics 101y o tokmg4 asi aplidei tayebt h

the wiring connection when applying a fixed volta%e including %round

potenti al t o faf@se|ehekbensdefiedy Portach 18ndadl1s SWE eV BCt§ AS 2N
ool ing 1in HSHIRE R 218YET i BUtodTsn PAVIGOR: HcRRET Ag admbingd Soffs”
is likel Chsa ! f 200l i fihad ched
o L el to it Slshdie tde Eeh ehbEERin ToReFRE el [Hab geFoHg

nmounting portygry ih @l the cooling finis small. As a result, formng the
conducting |l ayer 64 of solder and attaching the

10 Seventh Embodiment
A semiconductor device 700 relating to a seventh
embodiment of the invehtion_fs described, with reference to
Fig. 16. In Fig. 16, elements which have substantially the
same function as corresponding elements of the sixth
15 embodiment are given the same reference numerals, and detailed
description of them is omitted here.
| In this embodiment, the characteristic feature is that on
the element mounting portion 10 is formed a conducting layer
64 of for example solder. This conducting layer 64 is for
20 example formed while a solder plating layer 34a is formed on
the surface of the outer leads 34 and in the same formation
step as the solder plating tlayer 34a. By forming the
conducting layer 64 in this way, the corrosion resistance
. effect with respect to the exposed surface 14 of the element
25 mounting portion 10 can be improved. Further, the provision of
the conducting layer 64 simplifies both the wiring connection
when applying a fixed voltage including ground potential to
the element mounting portion 10, and also the fitting of a

cooling fin not shown in the drawings. .



cooling finis an effective nethod. More specifically, solder is first also
applied to the cooling fin, then the conducting |ayer 64 is heated to about
10 ° 180 [err] and the cooling fin is heated to about 300 C. Wen the two
are_brought into contact, the solder nelts at about 180 C and the
conducting layer 64 and the cooling fin acggattached conpletely. Since only
the.cooling finis heated to a high tenperature and the sem conduct or

device 700" Kepin@adhdiing A 343G e BERITARLOn, S HopBEg. GReT o
devi ce, 000 1o 1 o3 i 19h Mg LEREALETEY QinddRve 1URNTY 9B 1SIRIY g be

substanti al | yjd fecifedh st Mo HeRPp @Tdigrt 2! afent eoofl inge ffinr 6 avkadhsanby
are given the same reference nunerals, and detailed description of themis

om tted here.a Addiitp omgichanigmscr thei ocoptagt ouaxiéang bebtween s the elemented
in Fig.-17. In this enbodi ment, the characteristic feature is that the

el enent Smountmaign bbrg iroT {1ion d handetpesedolibe fhe tesmaklalAsng pesul tn
60, but is rather, sealed within the resin sealing portion

of seni conduct@Fmagi tRegoonauctingzlaygfi &1 Qe %9 RNt Shtkggﬁg§9§¥8§
10 is sealed in this ,: 1 he he radiatiop efficiency is inferior to that
of the egpose%o‘_?i/Hég_. {ﬁ;e'ﬁh%rl‘_e @e?ﬁb\’%épﬁ B?lgu‘ctor_ el enent and _
Ch P hng: Von, DMOEHREPFALRLLY, LBOTEY, T AIf WoPiag  £6°tRe
sem conduct oro 64 PIRGL £ Ph, MREA9LRENcHRATBE $ng layer 64 is heated to about
10 180 °C and the cooling fin is heated to about 300 °*C. When the
~two are brought into contact, the solder melts at about 180 °C
and the conducting layer 64 and the cooling fin are attached
complete1y; Since only the cooling fin is.heated to a high
temperature. and the semicondudtor device 700 is kept at a
15 relatively low temperature, the semiconductor element 20 can
be protected from heat.
Eighth Embodiment
A semiconductor device 800 relating to an eighth
~ embodiment of the invention is now described, with reference
20 to Fig. 17.
~ In Fig. 17, elements which are substantially the same as
corresponding e1ehents of fhe first embodiment are given the
same reference numerals, and detailed description of them is
omitted here. Additionally, description of grounding wires is
25 omitted in Fig. 17. |
In this embodiment, the characteristic feature is that
the element mounting portion 10 is not'exposed from the resin
sealing portion 60, but is rather sealed within the resin

sealing portion 60. In the type-of semiconductor device 800 in



effectively prevented. Further, in this enbodinent, the inner |eads 32 are

pr ovi ded with support arns 30a forned integrally therewith, so 10 t hat
support of the inner |leads 32 is assured, and deformation thereof is
prevent ed. Since the support arnms 30a are electrically conductive,

it is necessary for at |east an insulatingg4-ayer 16 to be formed in the
regt.on of the el enent nounting portion 10 contacted by the ends of the

support arns a. 4l sem, tar. | | S: b vpe: whi,ch
seal s the el é&}ér?th ﬁi%nﬁ‘ﬁa‘eg'& ﬁgéﬁ'ogﬁgﬁclpt%n@%m gﬁoe%}gléeg%t% S\ieﬁ?u%%%(’
arnms 30a ar e §p0Vy , s o3 AOT h e r e p |

i ncreased, ittmﬁayhgéfipg?slaiﬁgltgqtng %fgf)gﬁégcgo% ﬁmﬁi%}ff‘ﬂg ?Spport_{]alro?rs %%%.’
Next, Fig. 1@xposeef reyse.t hasveaauriiesd or thar redmiconductde eqediend oind
wires 40 on the el ectrode pads 22 of a sem conductor elenment 20. As shown
in Fig. 1 fosupraundingwilring risysubs¢badttinddy 26tallpadsalédawetpinvibed
around the periphery of the surface of the sem conductor el enent 20, and
wires 46 conmediimgseal im@spostdonr &b, pads thatartngres sl 0§ Maddededwhioh
t he center of the seniconductor el enent 20. In other words, a!g&g one side

of the squar &19ht 25 fetd i RAMIKONJUGHIR STEMeIHE RNt hENS be more

connecting to e el ectrode pads 22 near the center of the side are
di sposed subsetftffr]ﬁclJ%?I‘ﬁeayat")rrq\}gjﬁﬂq gles to the side, the wires 40 connecti ng

to the el ectrode pagsfz nedh fIf COLABRAIARRS, thd "ihna?d Rade @ iaps

angle to the side reover, oser to the corner, Ique
this inclinatjQfvided with support arms 30a formed integrally therewith, so
10 that support of the inner leads 32 is assured, and deformation
thereof 1is prevented. Since the support arms 30a are

electrically conductive, it ‘is necessary for at least an

insulating layer 16 to be formed in the region of the element

mounting portion.10 contacted by the ends of the support arms
15 30a.

In a semiconductor device 800 of this type which seals
the é]ement mounting portion 10, it is preferable that the
support arms 305 are provided, but if for example the 1lead
frame strength is increased, it may be possible to dispense

20 with the support arms 30a.

Next, Fig. 18 illustrates the sequence for carrying out
wire bonding of wires 40 on the electrode pads 22 of a
semiconductor element 20. '

As shown in Fig. 1 for example, a plurality of electrode

25 pads 22 are provided around the periphery of the surface of
the semiconductor element 20, and wires 40 connecting to these
electrode pads 22 are radially disposed from the center of the
semiconductor element 20.

In .other words, along one side of the square



To say the sane thing in reverse, the wires 40 near the corners are
incllined at a large oblique angle to the side, and noving parallel to the
orientation of the electrode pads 10 toward the center, this oblique

i nclination beconmes nore perpendicular, and close to the center the wires
are di sposed substantially perpendi cular Lggthis orientation. This is shown
magni fied in Fig. 18. The wi re bondi ng proposed here is sequentially

Ch ot her wor deSMiRBAGIEEBE ATRRGRS 20 clin8ReaB RAETRILEY, 40 BolinkBIRE S,
i ncl-i nat | on tnk 61 96+ FEUAIAS o2 kARG baHRePASE Eo (41t WireeR idPorslr

the corner) to wires 40 disposed at an angle close to perpendicul ar

orientation 28ybstanhtiaeigl eacﬁ r edghradaengPed t ko WERES ghilidieathehayegy e,
and in the direction in which t he i nclination becones

progressi vel yconnecpénpentt cther .e 19utmddecapbgs i22 Fhgar 1&he resrd@ps 40,
40c and etc. are connected in sequence to the el ectrode pads 22a, 22b, 22c,
and 25 5 etcinthénedasdn aor obdiigiues amglei ttow the beadeng iMoteovekd die

in the reverse_direction, the jig clanpi g the_wires 40 % collide with
one of the alpé9§9r0$ﬁn§b?e8°ﬁﬂﬁ s Abe meverphdinue th1536 Crdnagiafpl e,
consi der the case ga whi ch,t he ele%brode ads 22 are gonnected i.n _the

d

sequence 22c, 22b al QZatPPoﬁPWﬁe dRBe T SCVRE SEor DR wB§e§than@g 1@@
208 a4 obEnkEkeabesiol A4 4t A Tl SbIIRURCERBIA, K08 s A
circle in thembygHge)pa¥d11EPERCItAEC oMibPtadGon of the -electrode pads
10 toward the center, this oblique inclination becomes more
perpendicular, and close to the center the wires are disppsed
substantially perpendicular to this orientation.
This is shown magnified in Fig. 18.
The wire bonding proposed here is sequentially carried
15 out starting near a corner and progressing toward the center.
In other words, the wire bonding progresses from wires
disposed at a large inclination to the orientation of the
electrode pads 22 (the wires 40 near the corner) to wires 40
disposed at an.angle close to perpendicular to the orientation
20  of the electrode pads 22 (the wires 40 near the center), and
in the direction .in which the inclination becomes
progressively more perpendicular.
specifically, in Fig. 18 wires 40a, 40b, 40c and etc. are
connected in sequence to the electrode pads 22a, 22b, 22¢, and
25 etc. o |
The reason for this is that if wire bonding is carried
out in the reverse direction, the jig clamping the wires 40
may collide with one of the already connected wires 40,

severing it.



Simlarly, when after connecting the wire 40b, the wire 40a i s connected,
the jig clanping the wire will contact the wire 40b. 10 : Thus in
this way, if the wire bonding is carried out in the direction fromthe
center to the corner of a side of the sem conductor elenent 20, the jig
contacts existing wires. On the other handggeif the wire bonding is carried
out ;in the direction fromthe corner to the center of a side of the 15

e artor connectt i BenkiiEe Holtt (R Ve "Ghs®) M mid BhEThIUREBue
Conthet the cXH4PTA3 arpoERERetEed f*ra?ﬁ?*b Gefidad 226, A8 £ha 288 From

40b, the 20 ypyi éénfoF t6 CRENEEERsr , I tRE v DI ! DDV BRdI293 . notxn
contact the wre 40b. Thus satisfactory w re bondi ng can be ‘carried out.

Next, Figs. 1@h\1soca@a | 1l iustriat ewlsemr af eeredoanediimgnttheclvel tang40e, r ¢hien
sealing. 25 a) First, as shown in Fig. 19A the el enment nounting
portion 50, sweiteodlbctercehpaebed20theejdgsaoppmpingotheowise, (shdwheadsa3so
are bonded in the requjred arrangenent, and then_ the sem conductor el enent
20 and the | ebBeksn amerctwnéate Q)yfﬂlgé'fﬁ)r eWilp. contagt bB\eAsWTsﬂﬂ)\AAOpn
Fig. 19B, res

th th | t | ed stat
potting to on 9/"'&%5@)3’0%'3%924 r ?q%o ISSO Uﬁ r§| gpré tﬂ% w1 reead)sbasds

5" " _?2543&?88%18% o DRoLY oy 2RAT ibﬁ?shi‘@t o eet T B iTee

10 Thus in this way, if the wire bonding is carried out in
the direction from the center to the corner of a side of the
semiconductor element 20, the jig contacts existing wires.

On the other hand, if the wire bonding is carried out in’
the direction from the corner to the center of a side of the

15 semiconductor element 20, this problem does not arise. 1In
other words, when after connecting the wire 40a, the wire 40b
is connected, the jig clamping this wire 40b (shown as a
broken circle in the figure) does not contact the existing
wire 40a. Similarly, when after connecting the wire 40b, the

20 wire 40c 1is connected, the jig clamping the wire does not
contact the wire 40b. Thus satisfactory wire bonding can be
carried out.

Next, Figs. 19A to 19D illustrate a preferred embodiment
relating to resin sealing.

25 a) First, as shown in Fig. 19A, the element mounting
portion 10, semiconductor element 20, lead support portion 50;
and leads 30 are bonded in the required arrangement, and then
the semiconductor element 20 and the leads 30 are connected by

the wires 40.



c) As shown in Fig. 19C the elenent nounting portion 10 with the above

el ements nounted thereon is disposed with the | eads 30 sandw ched between
mol ds 92 and 94, and resin is 10 i nj ect ed. Since the wires 40 are

al ready sealed within the resin seal 90 fornmed by the potting step, even if
conventional resin injection is carried ougyihe wires 40 are protected
frommthe pressure of the.injection, and breakages can be prevented. 15

the som conductor Blvi A5 RO AN (ke V&, RSNk a2 otk e £,
| i
menber . howi g oaR Ve StatEy 68, AATTAE BY; FOLLThGTIY oRIN candegion

el ement, sai d coWRFipg dne! %m1%bﬁﬂ|ﬁ'&ttorb@fléméntt 20,SReddsei6 BN WY i 40,
surface of said el enent nounting nenber; a plural |ty of | eads di sposed on

and i nsul at ed tior ForaRial resETEeato 90 i MY NEITErin SEN 16 Way akay yp dvéreadehe
bei ng separated from said sem conductor elenent; a frame |ead di sposed

around abperi phiges o0 shir omsbaii ognduroken byl thenpresaude ofepdreat Bujectedm
said sem conductor elenment and said el enent nounting surface, said frane
| ead bei ng cort8§Ifous around said periphery of said sem conductor elenent;

connecting a first Glunbér SBpWdalty 1 Eeast o the eierent RefpEifSopoffioN 10
o ectrodes, e itidhe SHSALURRnsA TS, InFES s, diPsagath tne
leads 30 sandwiched between molds 92 and 94, and resin is
10 injected. Since the wires 40 are already sealed within the
resin seal 90 formed by the potting step, even if conventional
resin injection is carried out, the wires 40 are protected
from the pfeésure of the injection, and breakages can be
'prevented.
15 d) Thus, as shown in Fig. 19D, a resin sealing portion

96 is formed, and the semiconductor device 100 fabricated.
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| €éad, and third.wires electrically connecting said frane lead to a second
nunber of said el ectrodes of said sem conductor elenent; and a resin

seal ing said el enent nounting nenber, said sen conductor elenment, parts of
said plurality of |eads, said frame Iead and said pl uraI| H nf

The resin sealing type sem conductor devicgas defined i II "mrl"ﬂmﬂum
each of said | eads conprises an inner |ead and an outer||éead* atfrke ®nd of
said inner |ead overlapping said el enment nmounting surfate of said el enent
mount i ng menber . 39 AMENDED CLAI MAMBNDER GLARMS| ng t ype seni conduct or
device, conprising: an elenent nounting nmenber having an elenent

nmounti ng surface for nounting a sem conductor elenent, said sem conductor
el enent bonded t & g®isdrelssaddmogdivie repmuadrebe tyfr sig\dqﬁ,ermmmnrnghg

menber; a plurality of Ieag e:ﬁ Qos&%gg&l%%d |£&&g}ed ?[ngsalgnel e

nount i ng nenber, said p ura y  of ng separate m sai d
sem conduct or eI aomritingy f ramfalcmdfdrsmmﬁftmg)uad sferpiezo et oo f e&a'mént,

sem conductor elenent, said frame, | ead ﬁ & separ é%g fromsaid

sem conduct or el RGP ERE Nt thg Rep t01i $31d e Slemgnt
bei ng conti nUOUSnﬂﬁﬁiﬁl@ng%ﬁﬂ%é RiEerga i ei%rﬁ?'ﬂdiﬁﬂﬁliﬁ YenBeENt; a
plurality of wires including at |east one of first wres- electrlcally

connecting a first nur?be!?lllﬂa]sﬂaﬁ‘—}d ¢Eadeadsodigpopedston mpdeinsylated from
el ectrodes  of Gsaifl geEERRIYGERting! S Har, 5880 G1urdiify of leads

electrically
being separated from said semiconductor element;

a frame lead disposed around a periphery of said
semiconductor element and separated from said
semiconductor element and said element mounting surface,
said frame lead being continuous around said periphery of
said semiconductor element;

a plurality of wires including at least one of first
wires-electrically connecting a first number of said
leads to a first number of electrodes of said
semiconductor element, second wires electrically
connecting a second.number of said leads to said frame
lead, and third wires electrically'connecting said frame
lead to a second number of said electrodes of said
semiconductor element; and

a resin seal'ing said element mounting member, said
semiconductor element, parts of said plurality of leads,

said frame lead and _said plurality of wires.

2, The resin sealing type semiconductor device as defined in
claim 1, wherein each of said leads corﬁprises an inner
lead and an outer lead, a free end of said inner lead
overlapping said element mounting surface of said element
mounting member.

o
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connecting a second nunber of said |leads to said frame |lead, and third

W res electrically connecting said frane lead to a second nunber of said

el ectrodes of said semiconductor elenent;3gnd a resinThieds iting reRacbnedit 'Shakt

mounti ng nenber, said sem conductor el ement, parts of said plurality of

| eads, said franme |lead and said plurality of wres. 2'E The,resiyn seal i ng

type sem conductor device as defi neaMENDED aCHAIMS wher Seal f Qﬂi d | eads

conprises an inner |lead and an outer Tead, a free end of said inner |ead

over | appi ng said el enent nounting surface of said el enent nounting nenber.

40 layer priovi diNGres Of il £y ey P8I NN cndifdttbipldenaldd,y atimgreiadang:9.

The resin sealing type sem conductor device as defined in claimS8, \.C/nere;:n
ne &t sPHTRFT

said first and secon®Ron84ERERE | B/RWNEINGhMEBESE | B3TELNG

gold, pal | adi umpgdichtdngn BudFactl. fJPe rov@itingeah | RenliRMdRIIcIONEUehent,
device as defined in claim8, wherein said first and second conductin
layers are fornmetri%h aspBigarAycsepar alepaninndpondad The red seﬁiﬂ%@nt
type semi conductgydemises@seled | edsd i L RinBre: MARTESInY SRinthdd st and
second conducting layers are fornmed in a continuous nmanner. 12. The resin
seal i ng type sem condticPburabit¥eofs lgapfened spesesy dhand ipsnphatedt §T9m
wherein an insulali gyt S Okt S Ur 15P4 ThiF et 1ead
nount i ng nenber,éats%?d ell| nsutat?%gﬁﬁgge?n andrs' s%igga ?érlgfég]éﬁ% secoﬁg °
conductive | ayerkeird sepaxated yfeore| said samigondughidnlement;

a frame lead disposed around a periphery of said

semiconductor element, said frame lead being separated

from said semiconductor element and said element mounting
surface, said frame lead being continuous around said
periphery of said semiconductor element;

a plurality of wires including at least one of first
wires—electrically connecting a first number of said
leads to a first number of electrodes of said
semiconductor element, second wires electrically
connecting a second number of said leads to said frame
lead, and third wires electrically connecting said frame
lead to a second number of said electrodes of said
semiconductor element; and

a resin sealing said element mounting member, said
semiconductor element, parts of said plurality of leads,

said frame lead and said plurality of wires.

2. The resin sealing type semiconductor device as defined in
claim 1, wherein each of said leads comprises an inner
lead and an outer lead, a free end of said inner lead
overlapping said element mounting surface of said element

mounting member. .
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of said el ement. nounting nenber. 13. The resin sealing ty

9 —
device as defined in claim12, wherein said insulating | a ' n
oxi de filmobtained by oxidizing said el enent nounting mm‘,ﬂ(ﬂﬂguﬁﬂjﬂm]
resin sealing type sem conductor device as defined tin any*one o .
to 13, wherein said el enment nounting menbg@ conprises a |arge portion and a
smal | portion projecting fromsaid l-arge portion, a surface of said |arge
portion being said el enent nounting surface, a - cross-section of_ said

| arge and snal | bayeropsoNiding an grmendefoF- shapambes ofhsaidsipluealihy
type sem conductg flgg&ge as defined in claim 14, wherein said resin seals
sai d el enent nounting neirber except for a top surface of said small portion
of said el enment nounting nenber. 16. The resin sealing type sem conductor

device as defined in claim15, .wherein said top surfac f, sal .
portion of %aid HrenEREPoiRELABINEVES: sleg‘l(%’ﬁ'@ f%°f7.d%fﬁé3 S %ssldnéés%iallfel%gln
type sem conduct glaghaviege wherddn nedid nf aryt oardosecbadmeddiuatirfy ldigersn
said smal|l portion of said el ement nmounting nenber conprises_a ;og.surfacg
and side surfaceQomRELgesAF | LG&SE ofPRaVPhg St YRkrer 9048 s oPRAARIAUR 3D
cross-section of  ¢ghfnsaml ! portion has a cross- sectional Ilength of said
top surface greater than a cross-sectional length of said side surfaces.
18. The resin sealing type sem conductor device as defined in any one of

claims 15 t9o17 mileLelLino8el1 i AEIERA’ (il ndiflicd iR IS Ath SR NDA"
has resin p Ret r BPFoRSREPES23ANT 38 penetration holes having axes.
per pendi cul ar toclaim 8, wherein said first and second conducting layers

are formed in a mutually separated manner.

11. The resin sealing type semiconductor device as defined in
claim 8, wherein said first and second conducting layers

are formed in a continuous manner.

12. The resin sealing type semiconductor device as defined in
any one of claims 8 to 11, wherein an insulating layer is
formed on the surface of said element mounting member,

| said insulating layer 'and said first and second
conductive layers being mutually exclusive on the surface

of said element mouﬁting member.

13. The resin sealing type semiconductor device as defined in
claim 12, wherein said insulating layer comprises an
oxide film obtained by oxidizing said element mounting

member.

14. The resin sealing type semiconductor device as defined
tin any one of claims 1 _to 13, wherein said element
mounting member comprises a large portion and a small
portion projecting from said large portion, a surface of

said large portion being said element mounting surface, a
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said el enent nounting surface of said large portion. 19. The resin sealin
type sem conductoer device as defined in any one of clai M
a solder layer is forned on said top surface of said small m&
el ement nounting nmenber. 20. The resin sealing type sem c %‘“ﬁ‘mﬁm
defined in any one of clainms 1 to 19, wheagin saidfrarre " *

I denti fyi ng proj ections for wire Bonding | mge recognition. 21.
The resin sealing type sem conductor device as defined in any one of clains
1 to 20, wherei csesst-dectnion cafl said pewge sanshlsmalladpopkions haydngodn
of fabricatin seal i ng t ype sem conduct or devi ce,

conpri si ng: bong*r’h‘ée’ét?iﬁc%h%%t or elenent to an el ement nounting surface

of an el ement nounting nenber; disposing a plurality of |eads on said

el ement nounting nmenber, said plurality of s being insul at ed om sai d
el ement nouhR i g" n’b%?l%nﬂe%f R E&%rﬁ?’@ﬂ"f’flgm’gﬁ?d §¥f’n°80ﬁ‘(§u&e5:meds

el ement; di sposidhfinf i@ vhesdia’ @did ardifim PEEYs Okasdl dlam@ntoMBiitiing
el enent, said franme | ead bei ng separated from sai d sem conductor el enent

and said el errentmmuqrgcentf ﬁe@ asa‘:qp feunfage Lf berdg sHALlnporEianonfd

the periphery of ':ﬁ%ﬁ&é formng a plurality of wires
I ncl udi ng at | ead one o |rs vmre ecirically connecting a first

nunber of said |leads to a fi rst nunmber of el ectrodes of said sen conduct or

el enen :
rent, f??c"ﬁke ¥£éf§ sea Egérkgsglgemlconductor device as defined in
claim 15, wherein said top surface of said small portion

"of said element mounting member is convex.

17. The resin sealing t&pe semiconductor device as defined in
any one of claims 14 to 16, wherein said small portion of
said element mounting member comprises a top surface and
side surfaces, said small portion having an under cut so
that a cross-section of said small portion has a cross-
sectional 1length of said top surface greater than a

cross-sectional length of said side surfaces.

18. The resin sealing type semiconductor device as defined in
any one of claims 15 to 17, wherein said large portion of
said element mounting member has resin penetration holes,
said resin penetration holes having axes perpendicular to

said element mounting surface of said large portion.

19. The resin sealing type semiconductor device as defined in
any one of claims 15 to 18, wherein a solder layer is
formed on said top surface of said small portion of said

element mounting member.

20. The resin sealing type semiconductor device as defined in

any one of claims 1 to 19, wherein said frame lead has
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connecting a second .nunber of said |leads to said frane lead, and third
wires electrically connecting said frame lead to a second nunber of said - -
el ectrodes of said sem conductor elenent; and sealing ——said eremnemnt
nount i ng menber, sai d sem conductor el enent, parts of
| eads, said frane lead and said plurality 4f wires wt hﬂumﬁ ﬂlrn'm"mm“
The nethod of claim 22, wherein sald'"senlconductOf ed erentt 18 bend
to said el ement nounting surface in a fixed position uUsing electrically
conductive adhesidentafivéad framoiripiorses séed pl wizlei t y dndigegls ahuage
said frane lead, said l.ead frane is bonded to said el enent nounting nenber
with an adheS|ve Fﬁ?gﬂéﬁ SR- I nsul ating | ead support in-between said el enent

nount i ng nenber and said lead frane, said plurality of wires is connected
to at | east _one of el ectrodes qof said sen1conductor euggent and frame | ead

by using a ®fre SBﬁdFﬁ@lﬁa§ﬁ§¥éngé$¥3%mﬁf@%ﬁﬁ Yireormt fRG RedbePR,
sai d sem conduct ghyelReds EPhims Ol ft@ cizool Wik in Obal Qadsaird 15aidl {5age
| ead by a nol ding process using a nold The net hod of claim 23, wherein
said first and spoved ﬁppﬁéya#@aéonnected to said first and second nunbers
of said leads in a state of depressing inner |eads of said first and second
nunbers of said |leads with | ead pressers so that ends of said inner |eads
cont act sai @2el eaent mesthiotdi ngofur f fabraotatang elanenresnnnt|agaMEnber t@be
The resin seallnggg%%g n1cong uctor device.as defined in claim3, wherein
sai d insul ating ot VA RN 18§41 ‘el enent nounting nember
and said inner |ead obofdihgof Saisehbdsidustos | 8semahtng deeachrsUpgDEinent

mounting surface of an element mounting member;

disposing a plurality of ieads on said element
mounting member, said plurality of leads being insulated
from said elément mounting member and being separated
from said semiconductor element;

disposing a frame lead around a periphery of said
semiconductor element, said frame lead being separated’
from said semiconductor element and said element mounting
surface, said frame lead beihg "@ontinuous around the
periphery of said semiconductor element;

forming a plurality of wires including at least one
of first wires electrically connecting a first number of
said leads to a first number of electrodes of said
semiconductor element, second wires electrically
connecting a second number of said leads to said frame
lead, and third wires electrically connecting said frame
lead to a second number of said electrodes of said
semiconductor element; and

sealing said element mounting member, said
‘semiconductor element, parts of said plurality of leads,

said frame lead and said plurality of wires with a resin.
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dllowing said free end of said inner | ead of each of said |eads to contact

sai d el enent nounting-surface of said-elenent nounting—+rerber—26—The

resin sealing type sem conductor device as defined in | erejn
said large portion of said el enent nounting nenber hasD " “ n
hol es, said resin 44 penetration holed43 having ax to

said el enent nounting surface of said |arge portion. -27. The resin sealing
type sem conductor device as defined in any one of clains 3 to 21 dependi ng
from cl ai m23- whthej Mmethedf rafie Féadm s2Rocafd@reiny Fddid i seeduetom

sai d el enent m%%éuaéa%nw&h&; §208" iedlchRnd mauﬂiﬁqieﬁrﬁaeaoah a

| eads, said support leads supporting sald frane | ead, a portion of each of
sai d support | eaftsxddi pgsitied meing delewtrixally | candyappvet adk@sivies a

oo Se 0, PR PR B e CBALEEE0, € Tkt MRAC, dte
frame. frame lead, said lead frame is bonded to said element
mounting member with an adhesive through an insulating
lead support in-between said element mounting member and
said iead frame, said plurality of wires is connected to
at le#st one of electrodés of said semiconductor element
and frame lead by using a wire bonding machine, and.said
resin seals said mounting member, said semiconductor
element, parts of said plurality of leads and said frame

lead by a molding process using a mold.

24. The method of claim 23, wherein said first and second
wires are connected to said first and second numbers of
said leads in a state of depressing inner leads of said
first and second numbers of said leads with lead pressers
so that ends of said inner leads contact said element

mounting surface of said element mounting member.

25. The resin sealing type semiconductor device as defined in
claim 3, wherein said insulating lead support is in-
between said element mounting member and said inner lead
of each of said. leads, said insulating lead support
allowing said free end of said inner lead of each of said
leads to contact said element mounting surface of said

element mounting member.

26. The resin sealing type semiconductor device as defined in
claims 14, wherein said large portion. of said element

mounting member has resin penetration holes, said resin
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27.

28.

%* [ L M S *

44

p—

peﬁetration holes having axes perpendicular to said

element mounting surface of said large portion.

The resin sealing type semiconductor device as defined in
any one.of claims 3 to 21 depending from claim 3, wherein
said frame lead is located in a position offset from said
element mounting surface further comprising a plurality
of support 1leads, said support leads supporting said
frame lead, a portion of each of said support leads being

fixed to said_insulating lead support.

The resin sealing type semiconductor device as defined in
claim 27, wherein said leads, said frame lead and said

support leads are formed from a lead frame.
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