01/ 07/ 2005 SEM CONDUCTOR DEVI CE W TH A HEAT SI NK AND METHOD OF PWI
THE HEAT SINK BACKGROUND OF THE | NVENTI ON Fel d of the Inventi o 05
present invention relates to a seniconductlor device with a heat sink and a
met hod of producing the heat sink, and particularly to a sem conductor
device with a heat sink and a nethod of producing the heat sink, in which
the heat radiating surface of the heat sink of the convex type (rte) as a
heat radiator is exposed to inprove the heat radiation property and
reliability of the device. Description of the Prior Art Recently, with the
i ncrease of power consunpt FEM '%Nﬁ’q%W’QENT%@WﬁH Kint egrat ed CMOS
LSI, a demand for a | ow coS8NDAMTHOWOMHBRODYEWIGSTHEIHEST 80K ¢ package has
becorre stronger and stronger. As a counterneasure to this, fromthe

vi ewpoi nt of material, a method of making a |ead franme or sealing resin
have a high heat conductivity has been proposed, and fromthe viewpoint of
structure, of _chan the design of a lead frame or adding a heat
si nk, thaFAFgGRQUHQé?FT%{W"ng(ﬁ'%s been inspected or has been put into

pr acti ce. Though the description of advantages, disadvantages and features
of these nEtihotshd lav@itean away to speci al books, the nethod of adding a
heat sink to reduce the heat resistance of a package can be regarded as

the most omeh&ggas.%qmptﬁwﬁwe { Uikl ee s e Sy AT B Ay o RehBy HOL

2W per chi ent” 'si néar Ut ure
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of a part icahtex Hrpeeed fNecatheit@datodlis bxfoted timprdve thétheat hgiatied eropaEe and
nuneral 1 gepi6Sithedeasd) of leads of a lead frame. A nunber of leads 1
are arranged so that a quadrangul ar space portion is formed in the center
surrounded by the forward end portions of the respective |eads 1. A heat
sink .4 constituted by a convex body of high heat-conductive netal such as
oxygen- f r @esasiotipeef thefdosArtuct ure of which will be descri- bed later nore
in detail) is bonded and fixed, at a circunferential portion of its bottom
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P Though the description of advantages, disadvantages and features of these methods is given

) away to special books, the method of adding a heat sink to reduce the heat resistance of a
package can be regarded as the most orthodox countermeasure for LSis of power consumption
up to about 2W per chip in view of the present situation including the near future one.

FIG. 14 is a main portion sectional view schematically illustrating a package struc_:turé of 2 .
conventional semiconductor device with a heat sink of a partially exposed heat radiator type. [n
FIG. 14, the reference numeral 1 represents each of leads of a lead frame. A number of leads 1
are arranged so that a quadrangular space portion is formed in the center surrounded by the
forward end portions of the respective leads 1. A heat sink 4 constituted by & convex body of
high heat-conductive metal such as oxygen-free copper (the structure of which will be descri-
bed later more in detail} is bonded and fixed, at a circumferential portion of its bottom, onto
the leads 1 through an insulating plate 2 such as a polyimide plate. A semiconducter chip
{semiconductor elementt 3 is attached onto the bottom center portion of the heat sink 4 at a
position within the above-mentioned space portion by a bonding agent or the like. Bonding
pads (not shown) of the semiconductor chip 3 are connected to the correspondmg leads 1
" through wires 5 raspectively.




such as epoxy resin, except part (for exanple, outside portions) 22&
respective leads | and part (for exanple, the top surface of aoplré? (Hbs
portion) of the heat sink 4, so as to forma package 6. The respective
portions of the |eads 1 projecting out of the package 6 are bent into
predeterm ned shapes so as to formtermnals of the device. Thus, the
formation of a sem con- ductor device with a heat sink is conpleted. Wth
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Leat sink to thereby make the rellablhty of a semiconductor device of this type deteriorate.

In addition, also from the viewpoint of macrostructure, a conventional heat sink has a problem
that the adhesive property of the heat sink with the sealing resin becomes low so that troubles
caused by this reduction in adhesion reduce the reliability of a semiconductor device.

o - Further, there have been problems that not only it is difficult for a bonding machine to automa-
tically recognize leads of a lead frame, because the surface of .a heat sink has a reflectivity
similar to that of the leads, in producing a device, particularly at the time of wire bonding, but
also the quality of bo_ndg'ng is not stable because an insulating plate is elastic enough so that it
is strained.



-4 different fromeach other. Particularly, for exanple, the shape, fo
exanpl e, substantially quadrangul ar shape, of the top surface 1“}@/2005
projecting portion may |ack corner portiorfs. Further, a silver-plated
surface having an area |arger than the chip area of the sem conductor

el ement may be provided in the position of the bottom surface of the heat
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t he aboveinaRidua0idaced i BRtdrods, oxygen free copper is used as t
material, and an etching liquid of iron (Il1) chloride is used in the
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si nks wheflemenie leeanivethva etahingds eamhicedvirdr theenbeardied odinik élement . to latpréde-
conveni-entertihed deduefvaitie thehfirst ecsist thilchi |28 defridgOmBskd 18\ViBibreby) Sorh @leCodtnedbe
gg her s grdcoﬁG&(%%Hdietshﬁ thérﬁafa%ﬁm\?&]}nm e AeioBlALAG BHL! AEGRR LR &;&é&@\%&’q j&gé&‘e
ogBles oD he'litbod g’% ro7fet ot e S mofBan e erpre & L et e For

bonded aH X% ) .CQI ¢ I‘Q
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It is preferable that, before the farge resist film is formed, silver-plated surfaces are formed in
‘the positions of the heat sinks where the semiconductor elements will be bonded and fixed.

It is convenient that, before the resist film is formed over the whole of the other surface of the
material, silver-plated surfaces are formed in the positions of the heat sinks where the semi-
conductor elements will be bonded and fixed,

+  According to the present invention, in a semiconductor device in which a semiconductor
element is provided in a ceater space portion of a lead frame, bonding pads of the semiconduc-
tor element are connected to inner feads of the lead frame through wires such as gold wires
before sealing with resin or the like, and a high heat-conductive convex heat sink of, such as,
copper is used in place of an ordinary die pad so that a part of the heat sink is exposed to the




copper is used in place of an ordinary die pad so that a part of, th
sink is exposed to the 01/07/2005 -5 outside of the sem conduct%}t/ﬁgmqf’

t he heat sink has such a structure that the heat sink is shaped to be
convex, and the side of the projecting pottion thereof is scraped out so
that sealing resin is stored in the scraped portion of the heat sink to
t hereby i nprove the adhesive property and stiffness of the sealing resin.
In addition, dark £0LohcSHESAG el EEAhREL sTlas aGcibb ativeniagat thedamsitk iss
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property ofprdpbey sebbtiffrgss efihe seding esictheat sink is inproved to increase the
reliability of the sem conductor device. In addition, through holes are
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Accor di nglFprthért if itke f9pserippeof the PrpfeslRMPOTGNS é')’(tﬂ‘(’)“é‘g%ms tr_ki%gggﬁlgq‘ Q%Qrt]néenﬁga? ‘
si nk frompagiapiagi inlsalsead to prevére cerasidnr theespmiconBREtEFIe¥CSCRI PTI ON OF THE
DRAW NGS FI G 1A shows a main portion sectional viewillustrating an

mechani - cal stress is given to the heat si

embodi ment, oleddAe (R8N dHSse drGhe HBY SR isNokhedo Bdhing] AbconGaby. diomechentt he
present inve ditiog, eyl i hous a. sch I 6o, SBGL | sitid £ thé batshdeadsingg an
enbodi nent@lGreshis et 1o} ﬁweﬁtcs\é\@? 50 %I.alt]g t Jaﬁtﬁe&gﬁéggﬁts'i vent i on; I

) the heat sink is made to be stable.

In addition, by the production through the etching, it is made possible to realize a heat sink in
which the surface roughness of the projecting portion is made to be no more than 30 gym, and
the deviation from the parallelism between the top surface of the projecting portion and .the
bottom surface of the heat sink is made to be no more than 30 gm. Accordingly, it is possible
to prevent the exposed surface of the heat sink from being involved in the sealing resin.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows a main portion sectional view illustrating an embodiment of the semiconduc-
tor device with a heat sink according to the present invention,
' | i o i i ccor-
FIG. 1B shows a schematic sectional view illustrating an embodiment of the heat sink a

ding to the present invention;




01/07/2005 -6 FIG 2A shows a main portion sectional view of the t,_sink
according to the present inven- tion, the surface of which is s&ﬂj};&?é@q(bf’
dark color treatnent such as bl ackening -6reatnent, FIG 26 shows a nain
portion bottom plan view of a sem conductor device (unpackaged) wth a
heat sink which is subjected to dark color treatnment; FIG 3 is a sectional
view il lustgating | i) din f ] t Lce
of FIG 1 AGT wEs A ol MARPARG oP holeat ik ZERID “fehf‘e*ésgg*’?é"%ﬁhen
the wire bondi ng §pPFhe;sudagecofrwhich s subiected to dark colag tpaimen g?"fhi h %ﬁ"ﬁ'ﬁ]

pl an view of the &emimedhduct or devi ce (unpackaged) with a heat sink
according to the present invention, and having through holes; FIG 6A 68
and 6C showa/b@WS sRd¥W: ik PodiBk io@BmVi@id Q% St £R8micHndubof AbALH RBhckabed e

met hod of produci g%h a%%ys}%ygﬁgggisngﬁctgg%tdﬂ g& rtpegﬁgerngi ng to the present

invention; FIG OW VI ews show ng 1 n section various
~steps (a) through (d) in another enbodi ment of the method of producing, by
et chi ng anfiGuBessisy sediieaal vigwn Riystrasiog cand pxegrrteoot wise hoadiag of the, sefpicesiucor G
8 is a sectional #kvewof FlQuanraatiiteg the state of a first step in producing
heat sinks having silver-plated surfaces according to the present

Lovent 1onpEl @ 9% 310U AECHL AT HeSbhed Wnb? Hedkitd¥babil§ o B! § ifinili:

devi ce before packaging which “uses a heat sink having a silver-plate )
surface according to the present invention, FIG 9B shows an expl anatory
pl an vi ew {1®) 5 of ¥ AenagppaAstionFhatiomIBA Whiw\ed the seatqongdyraer devieefUnpadkagadi it t he
state of anot her heatxirdi steordingfo tHe@rebewi ineentibefans dayarthangigh@oledri ch i s f or ned
by use of a heat sink having a silver-plated surface according to the

present i Nkji O 3. Vi . o ?n]eﬁ} a
secti onal r}:\Y/(:’e'eév'&'\“l ?? ag"th r%%tll%ﬁwsgﬁ&g?goﬁ léég? gé&i%ﬁ?{gﬁ%’?eséﬁgﬁian ehﬁo g' 1 E*jg)é%i ce
bef ore packagi ng WGP i"é"ng'P?ré’& YRy %%"%%eﬁ ae°er rkg??atg‘!faﬁrg‘js%'t mvention;
silver-plated surface according to the present invention, FIG 11 8 shows a
pl an vi ewFtd. The78aie;and T1/sGaW 2A00% sthdvidng i Aectivowariausssteps (rhahroughlevd) in
i1lustrating theagdidr@nbdimedt dtlthe mbihbB B¢ pRERSY, BRRIchRh ah8 Bressify, inest dwadsor e

packagi ng whi ch | ; heat sink having a silver-plated
surface accordi né&t%“?'{%q*ﬁ%'ggﬁ‘?'“%’b‘g’ﬂti on, FIG 12B shows a plan view of

the same; FIG 13 is a sectional view illustrating another enbodi nent of
t he semi cB@d@ct o ageegtiera! vipw Wlustrating the state of a first step in producing heat sinks having

silver-plated surfaces according to the present invention;

FIG. 8 shows a sectional view illustrating the state of the device before packaging which
uses a heat sink having a silver-plated surface according to the present invention,

) FIG. 9B shows an explanatory plan view (b} of the same;

FIG. T0A  shows a sectional view illustrating the state of another embodiment of the device
before_. packaging which is formed by use of a heat sink having a silver-plated surface
according to the present invention,

FIG.10B shows a plan view of the same;

FIG. TtA  shows a sectional view illustrating the state of a further embodiment of the device
befare packaging which is farmed by use of a heat sink having a silver-plated surfa}ce

according to the present invention,

FIG.11B shows a plan view of the same;



a heat sink according to the present invention; FIG 14 is a main Pﬁrt/
sectional viewillustrating a conventional sem conductor device /8772005
exposed radiator type; FIG 15 is a schemgtic sectional viewillustrating a

conventional convex heatsink. t FIG 16A is a sectional view of the
package according to the present invention, and FIG 168 is an explanatory
vi ew showi ng an enbodi nent of the state of provision of the insulator of
thi s packageG. DETAIshEbs DESCRIMRTVON iBisuFiHD PREFERRED EEaRhwEIPSdnERbet titent
1 FIG to and 1B t¥picedibid paliaing Witidhis parfrict O ued o heistlliaeng a sitvearplated

semi conduct or devisGe, e Welddidg RERE pRdsBit idkeRSHi Ng to the present invention.
FIG 1A is a sectional view of the device, and FIG | B shows anmain portion

sectional view of the heat sink used in the FIG1 A First, in FIG 1A the
reference MiGdRBI showepplas ¥igNol et a | ead frame, and 4a represents an
convex heat sink made from a high heat-conductive material such as

oxygen- fr egigoppers Diectibdd® vibwkiRistrdtig dmotier &mbddirdant o thecrachindndurtbr fdiexiee with

its circunferenti Qheaqgfnrk'aggbr&gg td@e lofRdst idventidl; OUgh an insul ating tape 2a
such as polyimde. The reference nuneral 3 represents a sem - conductor

chip attached onto the heat sink 4a by _a bondin ent. or .th di ng
pads provf t?‘ed4on'3t3H"éa‘%éﬂ'it'e'é)ﬁﬁﬁﬁ‘&"i‘%l""e%'i"'ﬁt@t‘%ﬁ%C%Hﬁﬁé’c'?'eifm['cc?"@bcf §§'8?18F

| eads 1 through wixpesedsadisgctyreis gold wires or the |ike, respectively. In

t he enbodi nent shown (see Fig. 18), the convex heat sink 4a conprises a

base 4a’ aﬁ% 35 NE Qs 8 sPQiohiiUewAustiaiRg PEeiveRidnBcaR&L iatisida” ext endi ng
subgtantial 'y perpendicularly froma portion of the base 4a'. The side of

t he base 4a’ g osite to the p t]":,ectl ng portjon 4a" definpes thedbottom
surface of FiEh&6hedt a§P‘FﬂP“ﬁ'd"‘Wh% ePﬁ@ag%mcemdef%erPf&?ﬁ“b"‘ge'f‘@"aﬂ ached. The
sem conductor chip 3 connected to the leads 1 in the above-nenti oned manner
i s seal ed Fi 1. pliashi&xplafatély WGy RpOXIng ra@sSénthodenenept tipastateodf provesibe @ shel
and the top surfacenaf o ifs pARigC- ting. portion of the heat sink 4a so
that a sem conduct or device wth a package 6 is formed. The portions of

the | eads. 1 cting out of the ackali; areEHQ_S into a predeterm ned
01/ 07/ ZOOEPE g?n% RF1QY QRoTHESRRFERRFEEME@PIY Consequently, a

sem conductor device with a heat sink of an exposed heat radiation type is
conpl et ed.embddimensi t he sem conductor device in the enbodi nent shown in
FIG 1A is a sem conductor .device with a heat sink which is obtained in a

Chrough LTt argaPrsbiedlyRion’s AR bolfiod SREP cduodihfu T Gt gmu@tbxeg,.%em :

or the |i kéthaf best St“ﬁe“‘:%ﬁfﬁﬂ ﬁ@tfﬁdugsechwe'§ﬁ6mﬁ? of 5 ﬁée%‘é’ﬂi” “6‘?1"88‘E¥Mor “UKip 3
and the i aneFiG. Bhewwsar maiconeosectionhirndayygbf thhdeatisinksissd iy ibn Fls180l d wi res.
Further, the semi conductor device is a

) First, in FIG. 1A, the reference numeral 1 represents leads of a lead frame, and 4a represents
B an convex heat sink made from a high heat-conductive material such as oxygen-free copper or
the like. The heat sink 4a is bonded and fixed at its circumferential portion to the leads 1
through an insulating tape 2a such as polyimide. The reference numeral 3 represents a semi-
conductor chip attached onto the heat sink 4a by a bonding agent or the like. Bonding pads
provided on the semiconductor chip 3 are connected to corresponding leads 1 through wires &

such as gold wires or the like, respectively.

In the embodiment showa (see Fig. 1B}, the convex heat sink 4a comprises a base 42" and a
projecting portion 4a™ the projecting portion 4a" extending substantially perpendicularly from a
portion of the base 4a‘. The side of the base 4a‘ opposite to the projecting portion 4a" defines
the bottom surface of the heat sink to which the semiconductor chip 3 is attached.

The semiconducter chip 3 connected to the leads 1 in the above-mentioned manaer is sealed
with plastics such as epoxy resin, except part of the leads 1 and the top surface of the projec-
" ting_portion of the heat sink 4a so that a semiconductor device with a package 6 is formed.
The portions of the leads 1 projecting out of the package 6 are bent into 2 predetermtned




sem conductor device with a heat sink, in which in place of a cqn [
die pad for bonding and fixing the sem conductor chip 3, the smf;@hém
chip 3 is fixed by use of a high heat- cofiductive heat sink made from netal
or the like, the heat sink being nounted so that the top surface of the
heat sink is exposed to the outside of the sem conductor device. In this

case, prefahapd Yo at i@ rdiindhrviie drmERRd @Sttné.eﬁ@enwt éagn%n%qngilct&p@ev g%&ithsé 0%23 Si% d

consi sts ofy¢an ML &eg hhal ted fromcopper, alumnum silver, g
an alloy of any %%e? ﬂgﬁe{%dga\eli’é)ﬁ “af °°’3‘Ir’p%tﬁ§'nt s. Particularly fromthe

vi ewpoi nt of economics, it is preferable to use copper. A convex heat sink
4a shown i fhy &8 the semicordgetpdeving inethe teppvedimeathstognas FIB.NA, iea desicondiRebr
later. At dhréte withm, hephgnisivtieh &f otitiigedoin @) @&ineNg MET thk ABatishkSRArARYRe RYlis $0
that the certidndenadtPiked ol @0kdsGREh BEL Y SRd LA il Akbmely R <eh§ WidPresin
surface of of g iR5 9h8Chb BOnB ddah Aol A 5@3 .f%s@gﬁr!.rgg e
portion atar'teq:%ngécd%(i‘erg? © Shen the heat & Ak T8N AR 1 A t'5h leag t h
respect to the Tespectiuys W FFercR sud asgaol wices- Surtheiethrsamicendyetor deviemin a i s,
the top suf§Hcndugipr devicevig) & beat sigkporwhiehin plase of a denvsutidnalodie pdd fohonding

pr oj ect i ng@nddidiiathe sadicohductwoictiprB, shir Satieonducbr (LB if AxAIBaRE Pl BGF Reftf

the surf aceaddctRBhest didk ARG P md BOHIGLE thé‘ﬂ%t 3k Bgﬂm HiGnred QY itﬁ:}titﬁ’g Jg om
paral | el i sqgb ; | S e .to be no pore than 6pm
Thi s neans th%ﬁ%é#?"?%@%%%(@ t%‘lgl’ct%d% g ‘5?8%?’%%1“?“8% 4Fel to surface C
wherein the distance between an arbitrary first point of surface A and a
cor fespond? HYF S&RoR@i9sHin tthehiol hegteomiuctive materiaimf ¢het Fean siBR cpmsjstd hea matst

poi nt and figthgelentesb frdmpoiaptr, Beimiguransitvae @Ienkii AACalRQdTednytdl ths Wbhas @ndeal

Al t hough klemestsNPirtieliabgyfont e REeStiolht Bpeémgtﬁicg,h?iséigéfér%@ thsQ%o@pem rror
surface, it is sufficient if the surface Bis made to have a surface

roughness,o m. Enbodi nent. .G, 2A and 2B typically show anot her

enbodi menf ‘%P%h}e?eﬁ%es ﬂﬁl?wac'eﬁﬂgj‘ d° e Pypretins etching anyitbhe drperiRd
i ncl ude a®ffard et mectbe isdaaf thy riiestomogiopAs efrapedimaaso Yian kheddpnuiiin IX >+ %
obt ai - neid established hetpleen tipywitithedibf thg tof surhealbf o Plojébling f&don Bnd the iibithst

enbodi Mendf BOpiectify PErHen @ thel FEK tHePdoB! witdnSRb RBR Sink R WS Qé&faﬁ,eni ng
treatnment |ayer 7 over the whole surface, and a main portion bottom pl an

viewin Fk f sem conductor device with the heat sink 4b, before
packagi n%"zﬁf ﬁe@ﬁ%"ét,g?}f ‘SHEFe ,f“(‘%&esr %P%Eé?f Hgrherting 44, Shat és &t 9P WHaA%® of a
| ead framd MRIPICFENG @pftieacthessidegsustage of ithek proviinggpatictaaid thel bortot ewfavent
| ayer 7. sqtiace| reugiwmess ahehchind theatrfebnk Ha Qismbongeast namdrd inkedotm.ongh an
o 3'7 ?tz 5 ggvié;&par%ﬁe ps?u?lsaa)eﬁpém b derfadas-t{xh%dse@@emw&% & mlofd &9& 370 t

s nfHal® : . The referenceg nuneral. represents
a sem cog&g&& Encmi:% xéttl gg ﬁe?ﬂe gﬁgﬁ? E‘gc'ﬁegéf) argl:;egﬁo,%ﬁgﬁ?eg%ﬁ%ﬁﬁﬁgﬁ gt '?—J%t :
Bondi ng ER’(;‘ S '?nota-é AT SPEY ChaYTa5h A4 AR & GRiressRndion sacerd eRintOfPIaRRICT e
coﬁ r espotRIMQEF teadi0 pmythe Grshaeiet andl therssoerd avintd=ing oretipeameisk ynordilletodar k
col or tresfapelt Althgugh iVisproouinwdes neresidig e mbkade sGffade b aveornRRbigned heat

sink 4b sufficianpifahe 8Gfdce Bis FRBEES hAR al fidhcd R8.MHeE! orHoYm 4 1S immersed, for
exanple, in "Ebonol" (tradenane, nade by I\/E?_TEX Inc.”) (a strongly al kaline

sol utior@mbfog{me%?\éer al seconds so that

FIG. 2A and 2B typically show another embodiment of the heat sink according to the present
invention, which include a partially sectional view in FIG.2A of a heat sink 4b which is obtai-
, Ined, for example, by treating the heat sink 4a used in the first embodiment so as to have a
dark color treatment, such as blackening treatment layer 7 over the whole surface, and a main

portion bottom plan view in FIG.2B of a semiconductor device with the heat sink 4b, before
packaging.

In FIG. 2A and 2B, the reference numeral 1 represents leads of a lead frame, and 4b represents
a heat sink having a dark color treatment layer 7. The leads 1 and the heat sink 4b are bonded
and fixed through an insulating tape 2a such as polyimide in the same manner as in the embo-




the surface of the heat sink 4 is oxidized. By projecting such bl afkezi n
treatment or dark color treatnent on the surface |ike the heat Oi/k748005
havi ng the dark color treatnent layer 7,.4t is possible to obtain an
effect that not only the adhesive property of resin in packaging is inpro-
ved and the recognition of |eads by a bonding nmachine is nmade easy in wire
bondi ng, but als rev I on of the surface of copper or the |ike,
which is eadtér? v Ong 'oc{igg,f rio!%qltg‘gi_’?‘f@reﬂ‘é"c Bpesal 3 rarrargnts_g sepigPrgrctehehin asahednt
f eat ures of°“f°n'ée SBB ek Rerityi pbredinBrAseer: Berding padsiedt-shoiwg! pieaided loa thenserticpn-
ting tape 2dcteschigdnd the doorstionding leadheate connekied shrough/hbiresri espéutivélgads 1.
The effect of the insulating tape which was used above wi |l be descri bed
W th refergRe8ack bl ' I i f Fl 3 and 4.
SR G ke A g N T s
portions of TRan®d E53J09T6e SP bk te Bt skt Bammsirrdnferac*amply A Eaenal™ 15,
the forwar B8RS0 rEAsRYE NELTEKdNC.) énatonalvaaliating siugian fontsevessraeaends spi tht t he
heat sink a4 swifade of e fieas sihlattiingxidizque B arojpstirg suthublackening S@atasent or dxek Edlxred
thereto, beeause dnh@eisofudelileN@e RREsIAR 4b hai@ fRWakid KfloPurtAaRent BRBTE fsor €,
in Lhi s, St@kGoio kb 8oBANN Ofbcbinat G MY 83 n&RE RBRFL! ALIEH 8HARNY 1 tloyd.Ne

| ead pr ess\%{i 'a;iétﬂesrecre!t%asc)?ge E‘IO It% Or"g nahgn BO LLeon a telp' Odi ] m[pﬁe
leads 1 are restored 1o oreirooPy gitrafing Maghinedt mags gasy e vdredrongiggut aiso

el asti ci t y*aRGVRERE °hHiei sMeacnrt sorRer aibaike; Which & easily efapec: fromebeiemerero- ar e
i nsul at ed #t¢&m t he heat sink 4a by the insulating tape 2a interposed

t herebetween like a spacer. / P Wth the insulating tape 2a used for

'C\i/akl Ng | NSk Ak RNmBSEhnk edultds Qﬁ@h\é‘%ﬁ&é—tﬁ&ti@%%ﬂ?ﬂog%eﬁé 99%721:141&131 ﬁlggﬁsul%- as
escri bed iﬁ%’?aé%?aai”%sé’% kohr toggi daﬁek cq:I or [reafnment Layer Eé(gw ded on the
surface of 1He Heat gjnk 45 400 HLHR 1 Erfcth R Lhleads 4 Thpeleqof the
property BFUlpEg apg which yeasied gbove Yitdhesiparibedwith seferenetl igthasestiondl expleones
easy to resoyrfiageanseddiGy. @ andreeé bonding. Here, the state of provision of
the. insulating tape 2a will be discussed. In the case where a heat sink
has a subgtant indls YanSEldainlee t | icke: t afe .si in E 2A
and 2B, t .Jagpe {'E&Sféfa{tn' ﬂ!iﬁipgggpg? ?geeﬁdrf(l;;\gl'{e g"g‘dg?'agéﬁ‘:" ? %F%P%gn%)}ggg%n%fy } '?H"e
bottom (in 1Rl S case fouf sfeges‘ﬁ“f'".P 3R rae” ret8 Tyt AR GATTISPS RGeS si nk
whi ch i s '838°t hifre brogent o ceptagt, vt Hisdfiman pink 48 keige the inedlatin&ape &4 Ak ada
shown i n/fHEEMGA agteibd 6B:d thewatu dieraushehd ieswtihg oipe ads naspe tiké v eapeeTiase-1
gener al | Yoreainithis stafe, 6L BSHRIGOST tHé Ivited 5 @arbbeliRProMhed 1SR At iR MRaANedstr 155is
t her ef or Qegdsed &F APbRyidaP podiidVat? bb ; dri'riﬁeulleéaors"!nﬂe lr%Y&Ed %@ﬂ%i&%iﬂ?@t ke oR®
?\' des Wh?ﬁeebéf e?f] & Sela@ﬁt%ﬁ.rrgnd] ge%?%r' ri feafle’ S ts{{' ew 7 glr&‘t e4r, Sl-lg!eetge-? 8t © r
eat.slnlﬁs. 3 |%,|n_|sc | gUPATHAT STEvN & BossT BY'8C10° 'HEP ¢a¥8 t he
| engt h ulateg fogye hpatskcta bvnibe figsulating epry2a iatseposed tepmbervesn|ibhgepacreads
1.. Further, this configuration 01407/2005 -10 is preferable to satisfy the
priior cowdhtthomstisty tape 25 ubiet foPftakifg FrSGIEHA ahd Gxihd BEivleAthd RealldMRidata)igi N
the leads 1 as described above, ang vxfth the dark color treatment layer 7 provided on the
surface of the heat sink 4a as shq.Wn,i'in Embodiment 2, the adhesive property of resin in
packaging is improved, and a bodding machine becomes easy to recognize leads in wire
bonding. e

R
-

Here, the state of provision of the insulating tape 2a will be discussed. In the case where a
heat sink has a substantially sq"dai'e bottom like the heat sink 4b shown in FIG. 2A and 2B, the

insulating tape 2a is provided along afll the sides of the bottom (in this case four sides).

In the case where a ret_:thng@ar hq".‘at sink which is suitable for use for a rectangular package

»  like a heat sink 4a shown in!FIG.fBA and 16B, however, the length of the respective leads 1
generally varies in accdr'dan;ée wﬁh the sides of the bottom and it is therefore preferable to
provide the insulating li:i)}éf:fza b}émg only the sides where the leads become longer (here, the

~ shorter sides of the heat sigk). That is, in this canfiguration, it is possible to increase the length
of the feads 1 since the ir;;!;ulatihg tape 2a supports longer leads 1. Further, this configuration



view of reliability and noisture resistant property. In anplification of
the above-nentioned, by use of such a state of provision, t her e Odr{ Q€4 20G5
advantages in that it is possi ble to use-l@ads only in the two directions,
not in the four direc- tions, according to circunstances so that it is
possible to provide an insulator properly in necessary portions. Although
the dark colsasreferadfst @BRtist ANEpriof chuith QN4 e HOME! ol BRARAL Rscitthd .ﬂ%gargéwtiﬁe
heat sink _G@widd AiGANAY SnRIBBUTENN Bopfihy SNOVN I the drawing FIG2A Tt

is not always necessary to provi rk color treatnent |ayer 7 over
t he whol e surface of the heat sink 4a but, preferably, it is sufficient if
the |ayer 7' ampiifisitiogeef the atewe-mestoneddhvesieorf sushf acwtpof throfsicandhere arises
seni condact sivathggseinttharduist osgible ue iacCleadainlyi ianrth® twé ARedtieas, et Mkihd four direc-

Al t hough bofidast Beobdiiy ¥ QirRideaidts 6 e es ISOE!OSEEB@ @' ﬂh@ﬁ&!aﬂgnﬁﬁé | ﬂgpé}
heat sink 4acQsadhorfng. quadrangular simlarly as shown in t dr'aw ng
28, it is not necessary to nmake these surfaces have such simlar shapes

For exanple, the four corners of the top surface of the projecting portion
may be cur vifourh thgrdagt elergiratmentiiyed isnerodddd yer B whele tsyifice aF ttexipaasakor y
di agr am shdwiimtheaato e embeditneats nesnthoof it ite dideihg FIQIRA A€ eohdtiaMays necdsbary to
present i nyeivideothe dApeebbi €dhthidnt Bl&r 7 DvéSthd WRME sDQsdel Wtk@%e%?%?'@anbé{ﬁ.__

of a sem coRtersiiEtiPls Qﬁl.?{&; Bk rpgfe?7k% grtorﬁécpgn t\f&v}es adﬂgs? Wﬂzrtgge 56 iga an

5, the refegr nece n rane, af
repr esentsg%t'#h Ctgf ﬁ'ﬁ""e‘\*ﬁa"“lﬂﬁ%su'ﬁsacaw'%@fh%a%ateinhk‘mc are bonded and

fixed through an insulating tape 2a such as polyinide sinmlarly to the
above- menfitmygll bptnthertop IMmbboteieseiace dfthep@lectng EPtiers 8MNths haat SEIK QOSHULCT Or

chi p att acdredquadrifyuiat féﬁhlﬁﬂ@-ﬁs §I’|dﬂ\|’h |4Qhé38'ra@1n9qu| IH) iPQ it ne&%f’v Qg'nmdtﬁese
provi ded ogyhbg :-?'a%‘éingﬂ‘l 't;pFo?’ e%}ﬁ'pltﬁt He S LSS ‘P'thegto Bfé'seent .

connect ed t“hec“g Wi T es res 69/ erence nuner ar
through hdi"&& @\?Flfé'd"?ynbet‘ﬂ‘é"eld(?ﬁfw HEVES of t he quadrangul ar base of heat

sink 4c, i.e. in portions other than the projecting portion thereof. The
t hr ough' hdimbodigeat 8@ provi ded at positions between the insulating tape 2a
and forward ends of the leads 1, and the nunber and shape of the t hrough

hol es 8 alpf;, %eiE aq@(?ﬂ:aﬂ %%Mnatw dFHthg ow%g%ﬁ?thgre%ﬁboﬁiﬂ%ﬁ%: thg aF‘Q sink agcorﬁmuqh

hol es 8 i n ur at
i nj ect ed a‘r é“é’ RrRYe ‘t"%% tt°ﬂr H'CH i ’9 PiS P MaENHEN hettora glap g 9fa semicon-

possi bl e P¥PFRVISe&singea 'ﬁ@h@gﬁi bavingrthisueh folése ivEiGn 5t the refsedntnaumesdli nreard t he
heat si nksentg lepdireof g daad ftamee andrdt eipngean Hagt fmld eThetibdds| iy andthe hearsdiat @ct hat

t he uppera@ndnded@id fitsi trdigh h GRSt HabE 26 QUSH bi HBFYMCI@‘S!RI@&‘K% E{h@-@gove-
sandwi chi rﬂgntfohgd |n%ﬂgE' }T nk r%?ﬁt M‘A?ﬁe{?ﬂ%" ?eppe%enr{e(:t ?eﬁ(?-m(\,%ntdyctor gff D a&licm% (?ht 'y

t hrough t tﬂg ro

package 6 B %f E?Tﬁ?ﬁ?f rﬁ?ﬁ?'"ﬂ pads prowded on the semlconductor ch:p 3 and
the correspondtng leads 1 are connected through wires § respectively. The reference numeral 8
represents through holes provided in the four corners of the quadrangular base of heat sink 4c,
i.e. in portions other than the projecting portion thereof. The through holes 8 are provided at
positions between the insulating tape 2a and forward ends of the leads 1, and the number and

_ shape of the through holes 8 are set desirably.

By employing the heat sink 4c with the through holes 8 in the configuration of the present
invention, sealing resin is injected also into the through holes 8. in packaging, so that it is
possible to improve the adhesive property between the sealing resin and the heat sink. At the
same time, molding can be made stiffly in the state that the upper and lower resin portions
while constituting a package and sandwiching the feads 1 therebetween are connected with
_each other tightly through the through holes 8. Thus, there is an effect to obtain a stiff

_ package 6.



. [ FIG 6A, 68 and 6C are views including step explanatory dia
t hrough 6C of an enbo- dinent of the met_l;qc} of produci ng heat s%@ﬁﬁé&o-”
are used in senm conductor devices with heat sinks according to the present
i nvention. The procedure of the production will be descri- bed al ong the-
steps shown in the sectional views of FIG 6A - 6C. First, in FIG 6A on
one surfac&mbagipent €urface in the drawing) of a netal plate 9 such as an
oxygen-free copper plate having a thickness identical with the plate

Lk ckness. olc. 0R0Sha KB 4 0hiaREieb QRS op Dbt Heffarki A ety B led
respect i veh'tiu%éag_ oglg'ﬁ k"%‘?_tﬁﬁgln',)mglhdr{ghgea&ﬁ'ﬁgsr Wgﬁg]faéeg‘ésejfil' Wig%'{)ﬂ‘ff”ﬁ‘ége‘fi??s Wisle

dr awi ng) ofed Figks peposting to the peeserisinantion.| The pracedye 19f ey praguctipn silbbe descri-

i denti cal be#ddortatthe atepmistfwn inhlee dpotidrahvisws b&FIE. 84 - 6ach of the convex heat
sinks are provided wth predetermned intervals in the positions

corres pondlifi&g_ ih @id. W, S8Rk s[ﬁﬁes(tlpﬂce. LiFact O tfweaf'swings?f?qrgmug?te% g%)c 6aBs’ an

wet -type e e r rng\c,!nfr m o&t;sh. t he one an .qt surf.aces of
the plate gémﬂ% e(‘sogg gt'%ée)te "4y g‘%ag'ﬁ%fmg na'ldfancgls‘?'@} %Fiﬁ'%?ri%"sﬁgoffﬁa%§‘"%&s
with an etteqfﬁ?/'ﬂﬁi|smﬁif‘aﬁ‘%ofﬂ'f‘ai i #§,Previfedewisfivpredeteimipnd intaryalscinl grdpdte fpsma
mai n conpdiderting Paaioas oh thegrefpectivolat minksl Thieh.| ort the qohaatserficei fovae parfateci
into i nldi \zzéjdra&b;;mfot iherp&td:ﬂ.\lliad;;djs@dx Tl]f” hﬁﬁslaad_ad%&ﬁ a?ﬁﬁ%ﬁrﬂéﬂd@ﬁ%g’iagﬁ%f 9
I nterval s ¢ bd M08 of BhDF thd doMBexiteal Cinkd b prd¥ifed re‘c%\?é?é@éd lﬁ Jv?l% a
wth the . I St...fil re.fo d. Further. shown 1 n Fl .6C, the large
irl fhg .pg%m%ns cg re%fﬁ%irﬁ%{o%e gﬁ'ﬁ@'ﬁsﬁb&{%a‘?’h

and’smal | resis I'11rs e respective convex bodies
9a are elimnated in an ordi nary manner so that individual convex heat

si nks 4a Hee. ehsbiwrein Fifis 68s weppme etthirfgrie metforened foone bdthisthe igpt iaad , thd bitsr
enbodi nensurthesnst e rﬂiﬁté’mﬂbyﬁfse pf _&du@:bélgndﬂe:ﬁlﬁll reSisNHits ol 3hdbho & ﬁE‘ék@@vithiarmce
SUr f aces. aeang i SoREHAR {7 Sharhite SR MPChiGls as f RaERRooROR. Y Blonind 16
curvedr y. Pt the el g ke iatll i Cinanfo, BORGAT diviisd 18 Posifonscthiave it of
YoV a5 deRETHECH iiealnof Heagp st s ke WatiadidvabPorpGbodies S withahe
obt ai ned. resftdilmpperformed- | oner surfaces of the plate are masked so as not
to be etched so that a surface roughness no nore than 30 pmis attained on

the respefhiyas SHEVARGETIA 60die @rﬁ?%dtéﬁﬁu%ﬁﬁgﬁ%? A afi 30%dreddLiEting O

t he di agr Fl 1 f olhe heat sink 4a,.t s, the top surface of
the pr of cePelive calivex Bodits. o 8% AFRncd Rier o st st Pt gPBPH SR vetng
t he bott ﬁ?tssﬂgféééreo?bt‘f‘ﬁ"é"heat sink). The deviation fromparallelism(as
defined above) between the surfaces A and Cis also kept to be no nore than
30 pm | Asédalipareht Bom thd abidve @Bsddpsh, khiabmbdifim&i shaG£a Bhekifod{od broadcing hbata
o 2, EAUAINEGS gl B0 e RS TRfhty£ d f Al 0 o
fbt her b Slfiles bEbicil 8 ARk ufdeRdl BBroice ¢, ispe Seraned cyttegs PRETe{RER- e
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t he st epthgdsisprasmed FIGi &Bsan B¢ Ghtaipgd. - ThEDpper and lower surfaces of the plate are masked
so as not to be etched so that a surface roughness no more than 30 gm is attained on the
respective surfaces A and C among the surfaces A, B and C (refer to the diagram of FiG. 18 of
- the heat sink 4a, that is, the top surface of the projecting portion, the side surface of the
projecting portion, and the bottom surface of the heat sink). The deviation from parallelism (as
defined above) between the surfaces A and C is also kept to be no more than 30 gm. In addi-
tion, it is ensured that the surface 8 is formed with a surface roughness of about 50 ym.

Embodiment 5

FIG. 7A, 78, 7C and 7D are views including step explanatory diagrams FIG. 7A to FIG. 7D
showing another embodiment of the method of preducing heat sinks according to the present
invention. The procedure of the production will be described along the step sectional views
FIG. 7A - 7D.
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The other features and effects with respect to the shape, accuracy, and so on, of the heat
sinks to be formed are the same as those which were described in Embodiment 4.

Embodiment 6

As modifications of the method of producing heat sinks which were described in the above
Embodiments 4 and 5, further embodiments of a heat sink have a silver (Ag) plated surface in
the position to which a semiconductor chip is to be attached. The embodiment and the struc-
ture and effects thereof will be described below.

FIG. 8 is a sectional view illustrating the state of a first stage (stage corresponding to the step
of the drawing FIG. 6A} in producing heat sinks having silver-plated surfaces respectively. As
_ shown in the drawing, before large resist films 11 are formed on a plate 9 in predetermined
positions thereof, first, silver-plated surfaces 13 each having a predetermined area are formed
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treatment layer 7. [t is a matter of course that the same effects of the silver-plated surface can
be obtained, for example, even in the case of use of a heat sink 4a provided with a silver-
plated surface 13 while provided with no dark color treatment layer 7.

Embodiment 7

FG.10A is a sectional view illustrating the state, before packaging, of another embodiment of
a semiconductor device formed by using such a heat sink having a silver-plated surface, and
o FIG.10B is a plan view of the same. In FIGs. 10A and 10B, the reference numeral 13 repre-
sents a silver-plated surface formed on the surface of a heat sink 4b at and around a position
on which a semiconductor chip 3 is to be attached. Except wires 5b, the conftguratlon is the
. same as the dewce of the embodiment of FIG. 9 and so on.
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the conf k%@?}tﬁ;é’ﬂ ZIAS?S a sectional view showing the state, before packaging, of a further embo-
s diment of the device formed by using a heat sink having a silver-plated surface, and FIG. 128
is 2 plan view of the same. [n FIGs.12A and 12B, the reference numeral 13 represents a silver-
plated surface formed on the surface of a heat sink 4b at and around a position on which a
semiconductor chip 3 is to be attached. Except the state of wire bonding, the configuration is

the same as the device of the embodiments of Figs. 10 and 11, and so on.

In this configuration, the methods of connection of the wires 5a and 5b through the silver-
plated surface 13 shown in FiGs. 11 and 12 are used in combination. That is, wires Sa for
connection between the grounding pads of the semiconductor chip 3 and the heat sink and
wires Sb for connection between a small number of leads and the heat sink are combined
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surface width X of the projectin "¥md the mninumw dth Y at the
side surface portion of the projecting portion. Accordingly, the adhesive
pr oper t yA51as deeft desgribeds phpveoaqchuingetat the iprdeentsinvemtivaviedy, sertcdntiadtont device
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)) blished begkeen the top surface width X of the projecting portion and the minimum width
_ Y at the side surface portion of the projecting portion. Accordingly, the adhesive property of
sealing resin to the heat sink is improved, so that the reliability of this kind of semiconductor

device is improved.

Among the respective surfaces of the convex heat sink, that is, améng the top surface (surface
A} of the projecting portion, the side surface (surface 8} of the projecting portion, and the
bottom surface (surface C), the surface roughness of the surfaces A and C is made to be no
more than 30 um. Further, the deviation from the parallelism between the surfaces A and C is
made 10 be no more than 30 gm. Although it is not always necessary to make the surface B be

g mirror surface, if the surface B is made to have a surface roughness of about 50 gm, the
surface of the projecting portion is prevented from being involved in sealing resin and coated
therewith. Accordingly, it is possible to ensure an exposed surface of a heat sink which is
stable and beautiful with no resin separated therefrom. it is also possible to keep stable quality
of wire bonding and to ensure the adhesive property of sealing resin.
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surface gives a conspicuous effed! to a wide variety of wire bongdj
systens in the vicinity of the chip to contribute to an irrprov&iéza7i/r?005
performance of the device. 17 01/07/2005 What is clainmed is: 1. A
sem conductor device conprising: a) a convex heat sink nmade from a high
" heat-conductive material and conprising a base defining a bottom surface,
and a projecting portion projecting fromsaid base in a direction opposite
to said bottomsurface, said projecting portion having a top surface whose
width is larger than the width of said projecting portion at a
pr edet er {Hagd clRRlts- On between said top surface and said base; b) a | ead
frame arranged on the bottom surface side of said base and conprising a
plurality. of headsorgaabr deaivé tgnpaisiag:end portion overlapping said bottom
surface, the end faces of the end portions defining a space of said | ead
frame; c) a s@m coweubeadsinknede fromnd bigh ddateanduglive aedabardur f ace wit hin
said space ofemAHgng @d@se definirg adhotigmpsuriees. iang agtroigtipe $otigt el ectrical ly
connect i ng sa?ralegmﬁrfra!"isla | hape nadirectioy opposie i saiq OE?fS“I%%CGs provi ded on said
sem conduct ortsif‘éq : F&;?igr" 9 Clﬁ‘f"ﬁ%o(f?'ts:rfﬁz 'Prf’sfr‘l% I I'%’E:tw €bosed bet ween sai d
bot t om sur f ac |o§tlp R griola i adyedglermioad posligiRetiPerl o g | eads so as
to separate the lTeads from saird heat sink by a predeterm ned di stance and
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| ar ger than afe#id padfraae;of said sem conductor elenment is provided in a
position of said bottomsurface where said sem conductor elenment is
mounted. 2. &) 3EamEonioier demend yiosrtedier o7 Peilgm sirfeeaithinisaid n whi ch sai d
i nsul ator is SPRRItEPddPRSy al | sides of said bottomsurface. 3. A
sem conduct or, gel\l/ji%yo?ccgsrfdriengxrt qiy%Ioai il’sai nluvw]ljﬁcq es%tg ai nsul ator is
provi ded al orfy 4§ Egdsﬁfm oS eahtru s st RO G 2 face. 4. A
sem conduct o evi ce according to any one o eé precedrrng clains, in
whi ch, in saigl diepduisibrispcsae bavBeh Qhid Hakisn t QRaGUAIRER &la sai d projecting
portion is | po@iehs diizaRattiemBloNsdaIRbEY 55 16 @6pdra8 &le I8ddeFomf sai d proj ecting
porti on. said heat sink by a predetermined distance and so as to join the leads

with said bottom surface; and

f} resin for sealing said leads, said semiconductor element, said wires,
said insulator and said heat sink except said top surface,

wherein a silver-plated surface larger than a chip area of said
semiconductor element is provided in a position of said bottom surface
where said semiconductor element is mounted.

2. A semiconductor device according to Claim 1, in which said insulator is
provided along all sides of said botiom surface.

3. A semiconductor device according to Claim 1, in which said insulator is
provided along a pair of opposite sides of said bottom surface.

4. A semiconductor device according to any one of the preceding claims, in
which, in said heat sink, the area of said top surface of said projecting
portion is larger than the minimum cross-sectional area of said projecting
portion.

5. A semiconductor device according to any one of the preceding claims,
in which said high heat-conductive material consists of copper,
atuminum, siiver or gold, or an alloy of any two or more of these metal
elements.

6. A semiconductor device according to any one of the preceding claims, in
which said projecting portion of said heat sink has a side surface portion
the shape and structure of which is obtained by wet-type etching.




5. A sem conductor device accordithg to any one of the precedi ngq’]lrf
whi ch said high heat-conductive material consists of copper, 4%%20
silver or gold, or an alloy of any two or nore of these netal elenents.
A sem conduct or device according to any one of the preceding clains, in
whi ch said projecting portion of said heat sink has a side surface portion
the shape and structure of which is obtained by wet-type etching. 18
01/07/ 2005 7. A sem conductor device according to any one of the preceding
clainms, in which said heat sink has a dark col our surface treatnent |ayer
formed on its surface by an oxidation treatnent. 8. A seniconductor device
accordi ng t o Arymiosreluddr deliee pucecipdithgnyadnaiofbe piebedingttlaihs, ime base of said
heat si nk haswmclwmw&lfas ashepelounsuda@dmatneatityenformedheh has a plurality
of synmetri calfssp @ﬁerbaﬁgeﬁdﬁt'hﬁ tsegimetfol es  extendi ng perpendicularly to the
bottom s rfacE conduct or deV| ce accordi n to any one of the :
pr ecedi n% cl th \’M% d @XPP%%‘“%P“* #cting portion of
sai d heat si r& e N yd %ae ﬁ%etngi'a P%"aﬂ'g gpes - 10. A
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12. A semiconductor device according to Claim 1, in which said device
comprises wires for making connection from grounding potential pads of
said semiconductor element to said silver-plated surface and for making
connection from said silver-plated surface to corresponding ones of said
leads.

13. A semiconductor device according to Claim 1, in which said device
comprises wires for making connection from grounding potential pads of
said semiconductor element to corresponding ones of said leads and for
making connection from said silver-plated surface to said corresponding
leads.

- 14, A semiconductor device according to claim 1 comprising wires for
‘making connection from grounding potential pads to said silver-plated
surface and for making connection from said grounding potential pads to
said corresponding leads.

15. A semiconductor device according to any one of the preceding claims, in
which the top surface of said projecting portion of said heat sink is
subjected to soldering treatment.

186. A method of producing at least one convex heat sink for at least one
semiconductor device, comprising the steps of:




sai d seniconductor element to cott espondi ng ones of said | eads d 6] r
maki ng connection fromsaid silver-plated surface to said correg)glo/n 34&095
| eads. 14. A sem conductor device according to claiml conprising wires for
maki ng connection from grounding potential pads to said silver-plated
surface and for making connection fromsaid grounding potential pads to

sai d correspondi ng | eads. 15. A sem conductor device according to any one
of the preceding clains, in which the top surface of said projecting
portion of said heat sink is subjected to soldering treatnent. 16. A
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to format |easPOtEAEUTREY &7 8UFASLRME GRVeELPY S I"8ast one convex heat si nk;

and c) conduchi pgGhiG8! dihin nor?%fig Rhalf rsg%ma%' thie apg the other
surfaces thereok, ekl by abiHg Sdid fikt 0 SRl AL fifS bS Inabls! M as masks

until said platentl sai§ BRI iR s€sbrAtEd Mt Pdrlidnd Mvicdl \ak G55t @bvigkaps provi ded

bet ween adj acenbetésmi sifjacént|rédst ifitnsSih s (@)ana s toRpbtatnosembitai n said at | east
one heat sink. h2oes eabgfiore formati on of said second resist filn(s), at

| east one silver- plated surface is fornmed in a position on said other
surface of saiharejn befoe formation picaidsecendaesidt 8ade). b teastxagistvenduct or el ement

wi || be bondétptesiiyriacejisormeddn @position onvsaieathes guidace of eaidielpleg at | east one
convex heat %‘e ich spid 4t lqagtane ssdconductar elsAgDcwib be davdedeandconpri si ng t he

steps of. { YPi ng first resist filnms selectively on one surface of a

plate of;a Mtta& BispbaARdY talftvgnerrc%wx' bt Jfk BF Plealiuborm at | east one
Pr oj €cti Ny QahkorlciSHesiEd, Rotbridrzdn slgiierNcal | s SINK, b) forming a second
resist filmover the whole of thé other surface of said plate opposite
sai d one sur bpaeiminy firsiraélstaiirh) Gel@dticdly B8 of8 serice offat4ié af af rom sai d one
surface by usi rtgh heat conductive material in order to form at least one projecting

portion of said at least one heat is sink;

b) forming a second resist film over the whole of the other surface of
said plate opposite said one surface;

¢) conducting etching on said material from said one surface by using
said first resist films as masks until said at least one projecting
portion is formed in a desired shape; and

d) dividing said plate, by machining, at regions subjected to the etching
to thereby obtain said at least one heat sink,

wherein before formation of said second resist film(s) at least one silver-
plated surface is formed in a position on said other surface of said plate
on which said at least one semiconductor element will be bonded and
fixed later.

18. The method according to Claim 16 or 17, in which oxygen free copper is
used as the material of said plate, and an etching liquid of iron (I1)
chloride is used in said etching.
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