1 DE,SCRIP [ION Cl RCU T MEMBER, MANUFACTURI NG METHOD FOR cacurr MEMBERS,
SEM CONDUCTOR DEVI CE, AND SURFACE LAM NATION STRUC 1 ORE FOR. CIRCU T
MEMBER ' 1 bCHNI CAL FI ELD pool] The present invention is addressed anong
others to a lamnation StInUM 10 for circuit nmenber surfaces, and a surface
heating technique for a lead frame as alcircuit nenber, as well as a

sem conduct or device using the circuit nenber, and particularly; to a

techni que for enhancenent of strength in esi on between a lead flunme and
a sealing resin in accordance wt . f sem conductor package. 15
BACKGROUND ART [ 0002] The sem conductor device may be a sesni condudor

package with a structure having a sem conductor chip, such as an I C chip or

LSI chip, o] f '&Ghﬁﬁﬁl d \W gl atiRegriesi n. For
such sem Cgﬁgéﬁg}‘ M‘M&@@ aw Wi ggv%ﬂs in hiét(f:] -lTarngration

d m ni at ugj i : | h h
and i ni at uzaEon SHAICORBEARSR SHEYSEE! ANIAISRAUE| DRRINAIONgh suc

types that projecting out of a lateral wall of a resin
package, 5 as g AMSOE FOR@IHContENVBRR | eaded package) and a QFP OF vitt
flat paciage), to such types that have an ex-ternal, |ead buried for
exposure at the backside of a resin package, w thout projecting outside,
and are thin and need a snmall 25 inplerneutation area, as In a QN (quad

fl at non-| eJAEINEAMaGELLANd an SON (smal | outline non-|eaded package).

[ 90031 As lead franes, there are known those (e.g. Japanese Patent
Application [(E)goilhg-Open Publ i cation No. 11-40720 (page 4, Fig. 1): patent

material -1) 30 ha\;%@g%rg&eﬁttiﬁye%ﬁgﬁ?s mgggédc%%%gggéﬂl&swgtmmtsﬁh&umt 0 be

sealed with an in img resirn, 1ts sur are treated for a roughing,

and a njgkelg( NQka¥ShbRRE R ainiadkrd Pedink asuhniqas €orl Alead &tied asa t hi s
order on the surfaces by a. plating nethod. As a nethod for the roughing

process, subgtiighenter faaced] of a keagondusive davice ohingitsatiropit potrbeneandoy an
etching solution of an organic acid syste [ 0004 ot her kno | ead
frames, t hemertianlerly,toadeqhaiqye fgrawﬁ@‘se@eﬁa{‘%ﬁ@ngtg H adfesion Bofwoth 2 ohd

frame and a sealing resin in accordance with a type of semiconductor package.

15 BACKGROUND ART
[0002]

The semiconductor device may be a semiconductor packége with a structure
having a semiconductor chip, such as an IC chip or LSI chip, mounted on a lead
frame, and sealed with an insulating resin. For such semiconductor devices, along

90  with advancements in high-integration and miniaturization, their package structures
have developed through such types that had an external lead projecting out of a lateral
wall of a resin package, as in an SOJ (small outline J-leaded package) and a QFP
(quad flat package), to such types that have an external lead buried for exposure at the
backside of a resin package, without projecting outside, and are thin and need a small

25  implementation area, as in a QFN (quad flat non-leaded package) and an SON (small
outline non-leaded package).

[0003]

As lead frames, there are known those (e.g. Japanese Patent Application
Laying-Open Publication No. 11-40720 (page 4, Fig. 1): patent material-1)

30 having a structure in which, for a frame substrate to be sealed with an insulating



Application Laying-Open Publication. No. 2004-349497 (page 7, Fig. 3):
patent material-2) in which frane substrate surfaces are covered with a
plated Ni skin roughed at the obverse side. Formation of such a roughed. N
skin is allowed by 10 adjusting a condition of the plating nmethod. [0005]
Such being the case, the conbination of2formatien of a platerl N skin over
the SlitheC of a |ead frame and provision of Pd or Au plated. thereon has a

wi de use for nmanufacturing processes to be sinplifi e%@&gi

envi r onment resit, et sdfases ees seated fo1 5 FaIghige appicke ayer and gy ¢ her,
as circuit nmenbers to be brought intq dpose gontact w t.h an insul.ating rem
among ot her paliassime®d) é%’&fﬁea??ﬁé‘{m & 35 PTECTHO @??nﬁﬁbi‘%? %ﬁlaaPté or

bus bars of connectors I bl e i.n_an el ect i ctd for

di st ribut i ROt AS: FEOR (P 668%‘}‘“%85061‘3@%%%st%iscafﬁge-gmg &lfr% e D ary
equi prment DI SCLOSURE, OF ;. : ; WEEroadiRGclseitbmg sol ution of
organi ¢ add CEHY Roﬁéﬁ%b%%ngygﬁg%%uggpgm Pr%at ervhs?s effective to a
copper sgda: 6dmied by a plating method, but is little effective for
roughi ng sur{ace of a rolled copper plate that is a substrate of |ead
frame, as a probl e® bief &@bwnwWeed frarhes lthavetdre thoreh(ea BpetdsadPataitut i on of
organic acid system the surface of rolled COfper substrate _has a raised

surface t ougdipplisstionlasing Open PablicationfNe-c2004r349A97 (rReged Kt IRt ped.
Hence, for |lead frames treated for 30 roughing with an etching.solution of
organi ¢ aci @aigraleyhin whi &a‘HFﬁF"%@ﬁ SLF%%&&@%PVC@H@H&‘ %Pfaé%{lﬁb\f r espect

to the |.-Adhesign t0 an _insyl ati Sl [ NIGKE RAAKREE byl N
addi ti on, tﬁ%ugj’t?gfaéitg’ ‘?’6’8—5‘&51#5' \i/:\n&%%atgoﬁ def{.égﬁl?ﬁg&ss%]é%??on 0 ov?vne 3ci d
system ed§qﬁ£ : RiMgtdPofths pRAE eRdthod.r om t he copper surface to give a
surfacef@oug egjgé%RIO of %. lg prng and has to make the deeper etching for
a greater surdomsg roughness. 5 Such a treating nethod thus takes time for

etching, and has not been adaptive for production a practjcal .lead frane.
° Such being the cage, the combina?ion of formation of ap?ate& N?skm over

the surface of a lead frame and provision of Pd or Au plated thereon has a wide use
for manufacturing processes to be simplified, and environment-oriented processes to
156  be free of Pb. |
[0006]
Further, as cireuit members to be brought into close contact with an
insulating resin, among others besides lead frames, there are e.g. conductor plates or
bus bars of connectors employable in an electrical connection box for distribution of a
20  vehicular power supply to vehicle-mounted auxiliary equipment.

DISCLOSURE OF INVENTION
[0007]

However, the etching solution of organic acid system in the above-noted
25  patent material-1 is effective to a copper surface formed by a plating method, but is
little effective for roughing surfaces of a rolled copper plate that is a substrate of lead
frame, as a problem. In fact, when treated with such an etching solution of organic
acid system, the surface of rolled copper substrate has a raised surface roughness, with
a surface profile failing to be needle-shaped. Hence, for lead frames treated for
30 roughing with an etching solution of organic acid system, it was difficult to expect a



[ 0008] The above-noted patent material -2 describes a plating nethod,
by which a sit/Toughed Ni skin may he forned, but in such a nethod, the N
skin needs to be 10 thick to raise the surface roughness, which should be 1
pin or nore to provide a stable effect However, recent trends demand a thin
metallic skin, and a Ni skin thickness gabout Sumis desirable. 110009 By
the way, in load franes applied to sem conductor devices of such a type 15
that is thin and small of inplenentation area, |ike QFN or a downsi de
surface of teaffeer wiilh rdspatita the edtpoior & an insH @Hmﬁﬂhép@€U@@méaB@$ﬁ§>package
with a resultant small contact area bet ween ext nal .l ead and an

i nsul ati ng Fesddition, tthe Refaet bpughing é%é%P& dggpﬁb S @Rhanced

E%CETLBSe?5é§2§%2péﬁéﬁﬁiﬁahéfg B '“Sﬁﬁgﬁhgggre%g%fsﬁﬁﬁﬁnésﬁe?és
&
t elrr[(::)er g?ﬂrntel@érqu %‘r@’sg‘ﬁg@ﬁ?‘ﬂﬁa‘é erelﬁlé 1@fs6lr§é tr %%én%l ead

frame a syl tﬁ?éﬂireﬁﬂhlﬂgeémd h&axﬁbtflkéﬁ% avefgesi red to
ﬁtcﬁu unc on to%ﬁe packag

have a e 26 type, taking into conS| derati on,

anong ot her m&éﬁ&ﬁﬂ,ﬁmcﬂqgad(ﬁamdwt ernal | eads io be wire-bonded, and those
teens of external |eads to be soldered to a hoard for inplenent ati on.

Son conduct o vt ee. fo012] 0 nEtrOdigfafgthFﬁgb'2Stmeiltas or esent

vaggt\ll ogngoap:]gxlﬂle @YW&P%%;%?IZ{ ﬁe BWB%#’Q%@‘I% p‘@gge]ﬁggngﬁcgng
devi ce- [ 00Fuyace- oug%eé%]ﬁfk]ﬁglﬂg’{bp??%‘?—ﬁ&. ﬁl%d’fv*ﬁ%ﬁieﬁ%}%ggﬁtg‘bi%nventi on
to provir@nt ?lgsl‘gj{é)d-%geg I@Wf&@?ﬂ%_ﬂﬁ E'Wtﬁcﬂﬁlo{lﬁrbeq {ih bEMbie Eaalablewi ng for

enhance sion stre to a sealing resin 10] 014]
effect. However, recent trends demand a thin metallic skin, and a Ni skin thickness

about 5pum is desirable.
[0009]
By the way, in lead frames applied to semiconductor devices of such a type
15  that is thin and small of implementation area, like QFN or SON, a downside surface
of an external lead is exposed at the downside of a resin package, with a resultant
small contact area between the external lead and an insulating resin. It therefore is
necessary o provide the more enhanced adhesion strength between lead frame and
insulating resin. Recent years have observed an increased demand for semiconductor
90 devices addressed to vehicle-mounting, while such applications undergo vibrations as
| well as temperature variations, needing a greater adhesion strength between lead
frame and insulating resin than ever.
[0010]
Further, lead frames are desired to have a matching function to the package
25  type, taking into consideration, among others, those regions of internal leads to be
wire-bonded, and those regions of external leads to be soldered to a board for
implementation (printed wiring board).
[0011]
Tt therefore is a main object of the present invention to provide a lead frame

30 allowing for enhancement of adhesion strength toa sealing resin, and a manufacturing



According to a first aspect of the present invention, a circuit nmenber

i ncludes a franme substrate formed, by patterning a rolled copper plate or a
rolled copper alloy plate, with a die pad portion having a SUfaCC for a
sem conductor chip to be nounted thereon, and a | ead portion for an

el ectrical connection in the 15 sem comtluctor chip, conprising rough
surfaces fornmed on upsides and lateral wall sides of the die pad portion
and the | ead portion, and the die pad dporti on and the | ead portion having
downsi de sunfetodof & semass el @ » 5ERsondNAaT $31%g configured to be buried in
a sealing mnt, having a downside of the |ead portion exposed_ [0015]

Accor di ng t o[0913kcond aspect of the present invention, a circuit nenber

i ncludes a frane substrate f.or Y. i - ed. G |ate or a
rol | ed copper all i&%?’é‘%@f °‘?Aﬁr{ﬁ‘%ath i%rg%gl%%‘?rl on%w&)?#xge Eslo]lggfge or a

soni conduct grehi.d 8 A8 IORLSH NEORQTLr SN dd oGRS HRE hdiodedt

el ectrical nection‘to sem conduct or chip, conprising snooth surfaces
as a DOV{?i O E RN WRSH A8 sethichRic 8ed&. pad portion and a pardon of an
upside of the |ead portion to be connected to a bondiupwire; netallic shaH

brninairsii @wvighe snooth surfaces, and rough strfirces forned on regions
excepting downsi des of the die pad portion and the lead portion and regions
where the metal | i dt ékistib aapther ebipgidof fheorresens apientiqte O Pf‘mfiéeea F8HESCons of

the circuit _nmenber to be hiota.info contagt wt a resincsealing nold
may conpri SMW%W%\%@S? cfrﬁ‘B}i criber aﬁovag Ogeﬁ%atngﬁgﬁé)tf aﬁﬁesioﬁle present
i nvention, the above-noted.rough surfaces may preferably have a surface
roughness (f{}ffpag?ﬁéfasﬁg%gﬁ%ﬂdr nore, and a lamnated netallic 5 skin may
pref er abhy ccmmq' se a Nisldn of a thickness within a range of 0.5 to 2 pm
a Pd skin of "a thickness within a range of 0.005 to 0.2 pm and an Au skin
of a thickness w tAdcording engefisf aspe@0t the Pregeht panentien, tah eiycudr @emberi nat ed i n
order. The above-noted rough outfaces may preferahly be formed by treating
by a M ao- etiedideg asﬁam@isabs%n@\ﬁon@%yarr@%ﬁmﬁe% EOBRFY Pb?ifely%’ci d as

ts. Here, _th i - et chi .10 | uti :
PaneT g aueRbP Al Saey w3 dipry Rortics bRTht itk fEh ShfichaBoP IR REC
rough. . SUrfiaac COMRrisicd B fealnAkidh i B LAOKEN comoction eP®idli ng to a

third aspect of"thé present 1 nventioh, a manufacturing nmethod for circuit

menber s 4 §0MEia8adidis &i@%mgﬁsmgwﬁgnmmammmm takerdl Wil di e pad
portion and a lead porti'on, by patterning a rolled copper plate or a rolled
copper al | oysides af the dicoprgihpontipnLand itlrelespdrtiors sndifhe dicpadipartionaand theleddaces of
the frane subshate, using a. mcro-etching solution_ having.hydrogen

per oxi de andostisinf having desvridessuelaens semooh Wl'?aﬁesaa% SRipg g0 té?gbﬁ‘t:overi ng

downsi de surfaces of {he f.ranme. suhstrate avij.n t a renoval of the
maski ng mat é:rtms&nqqsg@%nawns ViRga W%#ﬁ%‘% G s%ﬁ'surfaces of the
frame substr%@m[oow]

20 According to a second aspect of the present invention, a circuit member
includes a frame substrate formed, by patterning a rolled copper plate or a rolled
copper alloy plate, with a die pad portion with a surface for a semiconductor chip to
be mounted thereon, and a lead portion for an electrical connection to the
semiconductor chip, comprising smooth surfaces as a portion of an upside of the die

25  pad portion and a portion of an upside of the lead portion to be connected to a bonding
wire, metallic skins laminated on the smooth surfaces, and rough surfaces formed on
regions excepting downsides of the die pad portion and the lead portion and regions
where the metallic skins are formed.

[0016]
30 Further, those portions of the circuit member to be brought into contact with



According to a fourth aspect of the present invention, a manufacturing

met hod for circuit nmenbers conprises the steps of formng a frane substrate
with a die pad portion and a |ead portion, by patterning a roiled copper
plate or a roiled 25 copper alloy plate, lamnating netallic skins on an
upsi de surface of the die pad portion, gand on a portion of the |ead portion
to be connected to a bonding wire, processing by surface-roughing the frane
substrate, using a mcro-etching solution having hydrogen peroxi de and

sul furic aci gsiasedind rpidaby canpoeempsth swifachs.a maski ng mat eri al covering
downsi de surfaces of the frame substrate, and renoving the 30 masking
material, Gq0p00Q20] The netallic skins |am nated on the upside

surface of the die pad portion and aqn the portion of the |ead portion to be
connected to the Wit m@lernr?%vﬂ}ﬂ\fﬁﬂ&%ﬁﬁﬂs’?‘%a‘&tﬁd506’15'6?‘@"’8'3%?%%9 skin

within a range of 2 to 1 m or a petalli K] ' ' in, and a
Pd skin | a@ﬁ%bﬂeéﬁ‘gdﬂ“@ﬁéﬁ@ﬁgbéﬁﬁ{ftggerjﬁ%dog%i Il%ztlﬁ%cor di ng,
to a fifth agspect of. t.he SNty i o B6t @5 tdBMInCe
conpris agﬁﬁ[‘)fn@ﬁpfeﬁ?%ﬂ%g&ﬁﬁ%%%c}ges g?%'gﬁ%eﬁsed coggg% pl ate ol}m’a rol | ed
copper al | ogy 'Bﬁm&?ﬁ&&k&ﬁlﬁ&ﬁn%ﬂ&Omﬁtdﬁ@zphgancbmﬂAaslﬁmaﬁhtbiakmdsmn, r ough
surfaces forned on upsides and |l ateral wall sides of the die pad portion
and the | eagiBprd jafs oSNOR to (501 iracesheysard ymisitadinserdsraEssaboye-pied di e Thad
pottion and the |l end portion, and netallic skinsg forned o1.theu%urfaces, a

seni conduct augh sifacee umryepreferabin be pesmed byftr%aﬁegzayea PRAOHEAESAMIER hondi ng
wire intenmonnecting the senjcondugtor chip and 1 ' .and an

el ectri cal | hayipghydieg qe}'\’asf'ﬂgé‘?%acé‘g# GUE q?ﬁ%%\%é) cgd ¢l rc%i t 15

fl ambe; _t he sem condugct or L Roeni@dadh of ngli gﬂgh@dﬁ iBof Amepilt h a
downsi dtV of S‘?‘H@I’Irgﬁs %’oarlfhluoEn grxpo ed According to a sixth
aspect of tRecDr&SeRh akWEBRLIRR compEang SatMiaidatticeyi ce conprises a circuit
menber conposed of a rolled copper plate or a rolled copper alloy

[0018]
According to a third aspect of the present invention, a manufacturing

method for circuit members comprises the steps of forming a frame substrate with a
15 die pad portion and a lead portion, by patterning a rolled copper plate or a rolled
copper alloy plate, roughing upside surfaces and lateral wall surfaces of the frame
substrate, using a micro-etching solution having hydrogen peroxide and sulfuric acid
as components, with a making material covering downside surfaces of the frame
substrate, and having, past a removal of the masking material, metallic skins
920 laminated on obverse surfaces of the frame substrate.
[0019]
According to a fourth aspect of the present invention, a manufacturing
method for circuit members comprises the steps of forming a frame substrate with a
die pad portion and a lead portion, by patterning a rolled copper plate or a rolled
25  copper alloy plate, laminating metallic skins on an upside surface of the die pad
portion, and on a portion of the lead portion to be connected to a bonding wire,
processing by surface-roughing the frame substrate, using a micro-etching solution
having hydrogen peroxide and sulfuric acid as principal components, with a masking
material covering downside surfaces of the frame substrate, and removing the
30 masking material.



20 plate, conmprising a die pad portion and a | ead portion, snooth surfaces
as an upside surface of the die pad portion and a portion of an obverse
side surface of the |l ead portion to be connected to a bonding wre,
metallic skins |am nated on the snpboth surfaces, and nugh surfaces forned
on regions excepting reverse sides of tghe die pad portion and the | ead
portion and regions where the netallic skins are forned, a 25 sem conduct or
chip nounted on the upside of the die pad portion, the bon "ding wire

i nt er connect[ioogojt he sem conductor chip and the |ead portion, and an

el ectrically in93lanling sealing resin configured to haye the circuit

menber, the seni c&hdm@ﬂm@ﬁb@%@@%@%@?&ﬁéa%oggl@@aé@om??aﬁith a
downsi de of the | ead portion exposed. [002 OAccprding to _a.seventh
aspect of th@ﬂﬁrMOfmﬁ)@ﬂp%“%ﬁPs’S%Lﬂeﬁﬁa}%%F@ﬂn %%P&YBI#%%\{% circuit
menber to be joined to an i.nsulating resjin ' . ce
thrined on wwﬁ%&k%w gl cﬁ&%lgg'@é#%@g@g%gseg %éi\g rol | ed
copper at e .or . :!ﬁ-%?ﬁ 8 \q.a}[{;’ Ahsufef ace, roughness (Fa) of 03
pm or n%e,glgﬁanaakﬁhéﬁ“n an aogagrs%};hr? am nated in order on the rough
surface, V\/neE@'Q the Ni 5 sldn has a thickness within a range of 0.5 to 2
VIM and tbe Pd skin bas a thickness Ivithin a rage of 0.005 to 02 pm BRI EF
DESCRI Pl | ON OF THicchBgideSE thae@4lofitbéprysent inventgnsa semicopdediproievige | ead

flame arrairding to a Ent enbodi nent of the present inv na_ion. EI? 2 is
sectional vicewpiies astrputergbas cpmpessd 6f 2 wled coppgt @FBF?W@ 2t t he | ead

f di to the first enbodi t of .th I i on,
F g, 3 i aPbocrBRany palp Pe asePacrig: B PoRela SRRl bitkeRialen, g
method 45 Ololifs An%gg:ge&i PR S U thd el idl 4 A oAl siaborh e

pr esent n. IS a section view il lustrating a process of the
manuf act ur i Rg-pet hathvekidt kitbced 6fakke die patpatanindithgetdpdrin, abheteliibodi ment
of the present invention. Fig. 5 is a sectional viewillustrating a process

of the manufsgia forined onitichmdfacs, 4 femit@slctbr crip megeted on Ay upsds ofdhg diest
entodi nent ale present invention. 20Fig., 6 is a sectional view illustrating
a process ofpad fpertivanafbeeding e w&rm&e%ng the semiconductor gﬁp and the fead

portion, and an electriéally insulating sealing resin configured to have the circuit
15  member, the semiconductor chip, and the bonding wire sealed in, with a downside of
the lead portion exposed.
{0022]
According to a sixth aspect of the present invention, a semiconductor device
comprises a circuit member composed of a rolled copper plate or a rolled copper alloy
20 plate, comprising a die pad portion and a lead portion, smooth surfaces as an upside
surface of the die pad portion and a portion of an obverse side surface of the lead
portion to be connected to a bonding wire, metallic skins laminated on the smooth
surfaces, and rough surfaces formed on regions excepting reverse sides of the die pad
portion and the lead portion and regions where the metallic skins are formed, a
925  semiconductor chip mounted on the upside of the die pad portion, the bonding wire
interconnecting the semiconductor chip and the lead portion, and an electrically
insulating sealing resin configured to have the circuit member, the semiconductor chip,
and the bonding wire sealed in, with a downside of the lead portion exposed.
[0023]
30 According to a seventh aspect of the present invention, a surface lamination



of the lead franme according to the first enbodi nent of the present
invention. Fig. 7 is a sectional viewillustrating a process of a
manuf act uri ng met hod of a sem conductor device according to the first
enbodi nent of the present invention. Fig. 8 is a sectiona
view illustrating a process of the manujacturing nethod 25 of the

sem conduct or device according to the fast enbodi nent of the present

i nvention. Fig, 9 is a sectional view of the serai condudor device
accor di ng t Quidigeffbr $tirenachbens bejoihditopmaseiting mestmtdngprises a rough

Fig. 10 is an enlarged sectional view of a roughed portion of a |ead frane
30 accor di nguifseabrestbat amehterssf sidenef p ceskontive subsiratd emnposgl ff grollel s a
perspective view illustrating an outline of an adhesiqn rength. test.
Figs. 12(a) cbppef glaterore reldasicoppralalles, with aisifarsrpugbnesg (Ba) o Bd e & meiBuf azi nf ng
processes of a lead flanme accoyrding t.o a,second enbodinent, of Lhe.5 present
i nventi on, Pn@§}hﬂ§%ﬁmhﬁfiﬂ$ﬂg@%W@%@P#H#EPﬁiﬁ%N@PFF#ﬁ%ﬁﬁﬁF?h@B sequence

of manuf acturj processes.of a_sem t i : i t he
Second t RociesBrBrERRs BB TFRESRE PR MY i, 415 0P SBE RO BRbR B )
iew of ar } ad franme 10 according to anot her

enbo SHEREE-BE b Oosth 0 | "

enbodi nent on.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]
10 Fig. 1 is a plan view of a lead frame according to a first embodiment of the
éresent invention.
Fig. 2 is a sectional view illustrating a process of a manufacturing method of
the lead frame according to the first embodiment of the present invention.
| Fig. 3 is a sectional view illustrating a process of the manufacturing method
15  ofthe lead frame according to the first embodiment of the present invention.
Fig, 4 is a sectional view illustrating a process of the manufacturing method
of the lead frame according to the first embodiment of the present invention.
Fig. 5 is a sectional view illustrating a process of the manufacturing method
of the lead frame according to the first embodiment of the present invention.
20 Fig. 6 is a sectional view illustrating a process of the manufacturing method
of the lead frame according to the first embodiment of the present invention.
Fig. 7 is a sectional view illustrating a process of a manufacturing method of
a semiconductor device according to the first embodiment of the present invention.
Fig. 8 is a sectional view illustrating a process of the manufacturing method
95 of the semiconductor device according to the first embodiment of the present
invention. ’
Fig. 9 is a sectional view of the semiconductor device according to the first
embodiment of the present invention.

Fig. 10 is an enlarged sectional view of a roughed portion of a lead frame

30 according to an embodiment of the present invention.



Figs, 1.5() to (c) are sectional views illustrating a sequence of
mannfitcturing processes of a lead finme according to a third enbodi nt ent
of the present invention. Figs. 16(a) to (e) are sectional views
illustrating, a sequence of 15 manufacturing processes of a sem ai nductor
devi ce according to the third enbodi neny of the present invention, BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON [ 9025] 20There will be detailed circuit
menbers, nmanufacturing nmethods for circuit nenbers, sem conductor devices,
and surface | am ngj '.CM‘isSéPa%;Sdéﬁ@vié@ﬁu@ammgtmmm@fmdmwmengjh

enbodi nents of the épresen invention, with reference to the draw ngs. Hi's
now noted that the drawinp are schematic, and for respective nmateri al

l ayers, the thickness, its ratio, etc. are different frompracti cz%l ones.
Speci fic thicknes¥FiRs mis) db nehsaonseatiooall dievtsudllusEalingciad SeAuence ©

consideration of the follow ng description. Further, .draw.ngs i nvol ve
al so such panansfag@ring prrskdses @E# i@@ﬁ%ﬂﬁ%@%&ﬁ%ﬂéﬁ?@%ﬂ%ﬂhgp&e
relationship or ratig, as a matter of course. [0026] [First Enbodi nent]
30Fi g. 19t oPRsgtieye8¥fly a first embodi ment of the present invention Fig. 1
is a 9 plan. view.of e a Sg(?ﬁ I g5 tifuskhch [ ajre
processes in a nma ﬁsacﬁm ﬁg c{t%%d 0 Pﬁegr[leg%d lframe,g gs S\l?\%ﬁée;s of a
sem conduct an‘&?a)éi&ﬁﬁ% %}%&é&sésegp%cfselﬁi@o@d@@etd&&e%wfdi@ ¢ e pAAT1
5(Configuration of ad frame) According to the present enbodinment, a | ead
frame 1 is ngyeliRedntis@le present invention.

Fig. 14 is an enlarged sectional view of a roughed portion of a lead frame

10  according to another embodiment of the present invention.

Figs. 15(@) to () are sectional views illustrating a sequence of
manufacturing processes of a lead frame according to a third embodiment of the
present invention.

Figs. 16(a) to (¢) are sectional views illustrating a sequence of

15 manufacturing processes of a semiconductor device according to the third

embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0025]

20 There will be detailed circuit members, manufacturing methods for circuit
members, semiconductor devices, and surface lamination structures for circuit
members according to embodiments of the present invention, with reference to the
drawings. It is now noted that the drawings are schematic, and for respective material
layers, the thickness, its ratio, etc. are different from practical ones. Specific thickness

95  and dimensions should thus be decided in consideration of the following description.
Further, drawings may involve also such parts as mutually different in between in
dimensional relationship or ratio, as a matter of course.

[0026]
[First Embodiment]
30 Fig. 1 to Fig. 9 show a first embodiment of the present invention. Fig. 1 isa



U. the foma of a frame substrate 2 as a rolled copper plate or rolled
copper alloy plate of an elongate ribbon shape that is patterned by, anong
others, an etching or a die-blanking, to have a plurality of consecutive
unit patterns. It. is noted that 10 Fig. 1 shows a snide unit pattern in
the lead frame 1. [0028] As shown in Fig. 1, the unit pattern of |ead frane
1 has a die pad portion 3 fornmed, in a central region, in a rectangul ar
shape for a sem conductor chip to he nounted thereon, a set of |ead
portions 8 formpd, 5P, RS HAmBUHATYAQ tbFey. D5ildirete pastesses inianadifacanisgt of tie
bars 6 linking the die pad portion 3 with the frame substrate 2, and a set
of tie bars pfethat & @k llaadi f¥ned, lak wdlng df eastnpamtlidersdesiceTwek eespecido porti ons 8
are set in such sixes that will not project out of a lateral wall of a
seal i ng resisectibh A-A®9f¥ig 1. be described. It is noted that this enbodi nent,
which is formed with tie bars 7 laterally interlinkMy | ead portions 8, may
be nodified B02ZD onmission of tie bars 7, to such a pattern that has |ead

portions 8 ex/ending froman_outer frame part of the frame 2 toward a
peri phery of the dﬁe@%&&#ﬁ)@aﬁ?;ﬂ%ozg] For the lead frane 1 according to
t he present enbodirent .. ' arRsd Farddfts ShakEa@irewhi ch a
ghoR T 08 pLacAsoial. s phlnie
;

sem conduct or chi ) as well as 25 lateral wall surfaces
are treated i SUORiRE sBYstiasd s & rélied @ppérlite@r solladt dopper ailolyudi ng
hydr ogen peroxide and stdfinic acid as principal conponents, to provide
rough surf s5134 oad cifhgas tiidn shapBhat mrphttened basampegwathers, @ gichisgand Fi g.
5. For these tough surfaces 3A, 3B and 8A 8B, the surfaﬁe. rou vhﬁgess (Ra)
is set Wit hiar aadie-blapding toBave a playalisy ofgansccutiyg Uy @AYeray A D081 | es are

undul at ed wi t h needl e- shaped. 80 praoj ectiions, The frame substrate 2 has
downsi ddOsurligr b8 ?‘%ég gngtpa{t%g 'Jbﬁl&}g#éa%? de
[0028]
As shown in Fig. 1, the unit pattern of lead frame 1 has a die pad

portion 3 formed, in a central region, in a rectangular shape for a semiconductor

chip to be mounted thereon, a set of lead portions 8 formed so as to surround the

15 die pad portion 3, a set of tie bars 6 linking the die pad portion 3 with the frame

substrate 2, and a set of tie bars 7 laterally interlinking lead portions 8. Those

lead portions 8 are set in such sizes that will not project out of a lateral wall of a

sealing resin 15, as will be described. It is noted that this embodiment, which is

formed with tie bars 7 laterally interlinking lead portions 8, may be modified by

90 omission of tie bars 7, to such a pattern that has lead portions 8 extending from
an outer frame part of the frame 2 toward a periphery of the die pad portion 3.

[0029]

For the lead frame 1 according to the present embodiment, upside surfaces

(surfaces at that side on which a semiconductor chip is to be mounted) as well as

95  lateral wall surfaces are treated for a roughing by using a micro-etching solution

including hydrogen peroxide and sulfuric acid as principal components, to provide

rough surfaces 3A and 3B as well as 8A and 8B, as shown in Fig. 4 and Fig. 5. For

these rough surfaces 3A, 3B and 8A, 8B, the surface roughness (Ra) is set within a

range of 0.3 pum or more, and their surface profiles are undulated with needle-shaped

30  projections. The frame substrate 2 has downside surfaces (surfaces at the opposite side



10 to the sem conductor chip nounting side) fornmed as snooth surfaces.

[ 0030] Further, as shown in Fig. 6, netallic skins 10 are plated on
surfaces of the franme substrate 2 ineinding die pad portions 3, |ead
portions 8, ere. It is noted that in this eurbodirnent, as shown in Fig.
1.0, each netallic skin 10 is corrposed1 of a NN skin 17 and a Pd skin 18
laminated in this order on surfaces of'he frame substrate 2. And the

t hickness is set within a range of 0% to 2 pmn-yr the NN skin 17, and
within a range of .0. Q055 -DnE10v skRcudtet.t al so i s noted that
the Pd ski 0%%"‘ﬁegmﬁmﬁ’é%%ﬁ%cnq?%yggglﬁgvf?ﬁgﬁaagg%od property for connections
to a bondi nqpm'dée, and sol der paste, 1.0 allowing for integrities in, anong
others, a wite Bonding for connection of a bonding wire 13 shown in Fig. 7,
and a sol dering tpyap. usshewnidBigr 6 hasllic sphe e ateglitehopsirficesdfilhs i ng
board). [0031] In such the configuration of lead frame 1, for, rough
surfaces 3Agad8sdibrand iBdndiBBdietpad petivhsddeadqwginme Ssete-Rbls Ofeétéaéﬂnwithi n a

range of 0.3 pmor nore, and ranges of_ thickness are set fo I inl.7
and Pd ski nthis@ntmdimerittagshovy Bdos 1Qesagh m @?W‘HB‘P%%?%M %@\n&ng a
secured configuration of needl e: shape roj ecti _gRated with
netal lic skﬂﬁ@QG?dﬁpﬂﬂglhm’B?%‘thﬁﬁoﬁgﬁéﬁﬁ%ﬁlﬁgﬁgﬂugﬁé surfaces 3A,

38 and 8A 913 Therelars ERR Ni 20 IS asbrligdawinkh a resin,
m nut e proj ect

SRS IR SIS rre%%(f}ﬁ’dcﬁs in 10 may exhibit anchoring effects

to bite in {h§o6SAbI0Yuh 85t Pd 9323 {al innetkd tibithe R siiel Bk wétalliead frame)
Description’1S now made of a manufacturing nmethod of a | ead frame 25

accor di ng t grybhRavdics @obd eripedy femtqnnedtions tet dprdies Wik rgoldsr p&iei g 6.
[0033] In this enbodinment, there is first %o ide a frarreoés%téﬁ%i\r%gte 2

f or med Wt hallowling forautegaticsiin G508g ofeRe BEF 0g conpeghion of g in Fig.
2. For the franme substrate_2 (a rpll.ed co the nstituent
material to V& ]é"rﬁbPWé‘éI%%% a %%mgQ@%%@uﬁ%&%ﬁg?eﬁn%?g@I oWtin,
Ni - copper aI.I.o% ]M.Zzozboard).

[0031]
In such the configuration of lead frame 1, for rough surfaces 34, 3B

15 and 8A, 8B, the surface roughness (Ra) is set within a range of 0.3 pm or more,
and ranges of thickness are set for Ni skm 17 and Pd skin 18 constituting each
metallic skin 10, thereby allowing a secured configuration of needle-shaped
projections of surfaces coated with metallic skins 10, without breaking surface
profiles of rough surfaces 3A, 3B and 8A, 8B. Therefore, when the lead frame 1

90 is sealed with a resin, minute projections involving metallic skin 10 may exhibit
anchoring effects to bite in the sealing resin.

[0032]
(Manufacturing method of lead frame)
Description is now made of a manufacturing method of a lead frame

95  according to the present embodiment, with reference to Fig. 2 to Fig. 6.

[0033]
In this embodiment, there is first provided a frame substrate 2 formed with

die pad portions 3, lead portions 8, etc., as shown in Fig. 2. For the frame substrate 2
(a rolled copper alloy plate), the constituent material to be employed may be, e.g., a
30  Mitsubishi Metex make, low-tin, Ni-copper alloy MF202.



11 [0034 Next, as shown in Fig, 3, the frane substrate 2 has a
pirt,cting Una 9 lam nated as a masking nmaterial on a downside (one
princi pal plane) thereof Then, those portions of the frame substrate 2 not
covered by the proteding film9 are rinicmetched for approximtely 90
trnonds, by dipping in a mcro-etching folution i ncl udi ng hydrogen peroxi de
and sul furic acid as principal conponeh s, to formsuch rough surfac-es 3A
313 and 8A, 813 as shown in Fig. 4. These rough suifaces 3A, 313 and 8A, 88
have surfacggg?ﬁfiles undul ated |i ke precipitous needles. Such a roughing
treatnment resulted in an etching magnitude of 2 Inn, a surface roughness

(Ra) of 033 10 prQex@and saswSE 8ld. G, de 288e anbstateal has i ptdtectidd, fil8B and 8A,
813. It is noted that the etching magnitude nmeans an average di ggi ng depth
of et chi ng. |akheatSI & i Magiény paeritlsonea dalvosdeofona pauaifah pleangrtbereeff Themlul at i ng
surface divided by an area of flat plane in a neasured range. [.0035]
15Ther n i er thoas peitions of the frime sshstraite Bplboeavergdnly %@Rﬁeﬁalgng% i%F) filmo
is separated, and such netalli gﬁi@ns 0 ,as.shown in_.Fi t 6 ar %]kl]ane& It

i s not ed t haticrpigéchag f0f] IPPROXERIIFHYE N HiPRBFHLE &Y SO[qiOR 17 and a

Pd skin 18 | am nat i n thi d f . te 2,

Gescri bed. FEnaE SRt pateRant iLRe A aabRiR ool h @B dSubakh ™ &, . 52
talli Ki » Kk t | yti

retall i c SkiAQuBKc IR 9 YRl b0 eRaTmEd Tasshgn smel oal 381 vt

plating or e S g. Here, the growth of nmetallic skin is

controll ed g 8Aa%R hhe Mfacgrofildsudinttal likeiprciposs muetles. Such 2 mvgbingf 0.5 1n2

pm and the Pd Sidi) 18 has a thickness within a range of 0.005 to 02 pm

Like this, remufatestied ofanetthdagimpenitede pE2 ¢omrpisetasa oyeberss (R 9ALEdr di ng to
ur

t he present enbodi nent,  the manuf agt n od, of . fr n have a
shor t er1@t c wmegnd (et P8R &@ﬁ%’g@Pi‘Mﬁﬁ‘éPﬁ{fﬁPﬁ%ﬁet allic
skins 10 allow for a.reduced co j - e \68at#0) riyd ol ution,
[ 0037] 30De§@¥ﬁ“§ﬂ”(ﬁ‘ rﬂ%?%s%%‘}él'%?ﬁggﬁ%t‘%ﬁhg’?? uf}ﬁﬁﬁ-gﬁi o Sl T s

seni conduct ;.. 12 AeYhGEareR St WehilatRE sefld @vidad b9 an keal ¢fefls glune anduct or
device, with reference to Fig. 7 to Fig. 9. [0038]

measured range.
[0035]

15 Thereafter, as shown in Fig. 5, the protecting (masking material) film 9 is
separated, and such metallic skins 10 as shown in Fig. 6 are formed. It is noted that
the metallic skins 10 are each composed of a Ni skin 17 and a Pd skin 18 laminated in
this order on surfaces of the frame substrate 2, as described. It also is noted that the
method to be employed for formation of metallic skin 10 may be a well-known

920 method, such as an electrolytic plating or electroless plating. Here, the growth of
metallic skin is controlled so that the Ni skin 17 has a thickness within a range of 0.5
to 2 pm, and the Pd skin 18 has a thickness within a range of 0.005 to 02 pm. Like
this, manufacture of a lead frame is completed.

[0036]

25 According to the present embodiment, the manufacturing method of
lead frame can have a shorter etching time, and an enhanced productivity.
Further, thin metallic skins 10 allow for a reduced consumption of an expensive

plating solution.

[0037]
30 Description is now made of a manufacturing method of a semiconductor



As shown. in Fig. 7, a sem conductor chip 11 is nounted, 'ia a paste agent
12, on an upside surface of a die pad portion of a lead flane |
manuf act ured by the above-noted. nmanufacturing nmethod. Thereafter, by way
of a wire bonding, |ead portions 8 ate connected, by bonding wires 13, at
their distal ends to ooriespondi ng eleférodes of the sem conductor chip ii.
Next, as shcwn in Fig, 8, the lead flane has a resin | eak preventing
protection film 14 |am nated on a downsi de thereof, and 1.0the entirety is
mol ded wi th;a.seal %vagasf EsiiBurhBor@tRe @ndcondattordevics, wills refereThér Bigf T er, 1 he
conmbi nation of sealing resin 15 and lead frame 1 is cut (diced) in a
desirabl e fgq,gE gshet* such a sem conductor device (sem conductor package)
16 as shown Iin"Fig. 9 is finished up. [0039] in the sem conductor device 16
of this enbopjosgnt, downside surfaces of die pad portion 3 and |ead

portions 8 are exposed at a downside of the.sealing resin 15 sed | ead

portions 8 are toﬁbeshemjhnE@lﬁﬁ%?@ﬁcwu‘éo%%%gfpﬁ&%ed;wa&%%%% ur t shown

board for inplenmentation p 'tinted wirin O0ndcalEosy @ech the

configuratid ,@fa%@?ﬁfko%g@tﬁjﬂ‘%gwcﬁmﬁ%g?ﬁg%‘?éﬁm%gver Se surfaces of die

pad portion and, | ead [t r RGeS 4 RgredBMABiod&agor f a=i ,
sbprestie gent R el TpLRAETS, vy %

t heir adhesi staling resin™5 is high, affording a-

durability %%9&09?‘3 M BEALLED SydRedihe s aB Lt ehoradibtalt énds o cqrdgupnding
25Description 1s now made of a conpari son between a ease of a_roughing

tread:tient J@ddds@fiecseatmpdncta dhipy 1hNext asgewymindie: b tmleahfaae ht

enbodi ment, arid a case of treatnent in ag org%ai c acid s %'ﬁew 4:10042]
Conpar ed i n KEahlresirl lehle prowenting reeipgsion LMo %%‘Sovﬂﬁb%i cﬁeé’g surface 30
roughness (Ra), Sra;5b, apd. etchi.ng t. i : age-treat ment
usi ng al013 MWWIH§WE§%?§WH§%3E§%§§E e‘fristl)éiqgé and sul furic
acid as pringi pal,.comopent:s. | S tidieut (Beddy Bisadebirabledfodh,ment
and. in cow&ﬁ?&qi%&{éggﬁﬁ%jéégteg?ﬁg%gﬁﬁ%@ggﬁi c aci gtﬁsygtem (where Cz8100 O

i I d i ieytfeotdacir cge)r] asishewminde. O
i s enpl oye )W%Sﬂggsr}u% gi&g%&ndg&@fm&oai(se acip peskage or

et chi ng magni
is finished up.
[0039]
15 In the semiconductor device 16 of this embodiment, downside surfaces of

die pad portion 3 and lead portions 8 are exposed at a downside of the sealing resin 15.
Exposed lead portions 8 are to be each connected by a soldering to an end of an
unshown board for implementation (a printed wiring board).

[0040]

20 For such the configuration of semiconductor device 16 in which obverse
surfaces of die pad portion 3 and lead portions 8 are roughed, excepting downside
surfaces, their adhesion strength to the sealing resin 15 is high, affording a durability
against vibrations and temperature variations.

[0041]

25 Description is now made of a comparison between a case of a roughing
treatment to a rolled copper alloy plate according to the present embodiment,
and a case of treatment in an organic acid system.

[0042]
Compared in Table-1 below are combinations of etching magnitude, surface

30 roughness (Ra), Sratio, and etching time in an example of surface treatment using a



5 pm and 3 pm (Table-1) i tchi ng magni tude Roughness (Ea) [0043] It
wll be seen from conparative exanples in the Tabl e4 above that the use 10
of organic acid system needs an etching of 3 pmdepth to obtain a roughness
of 0.15 pm As will be seen therefrom it is necessary for a greater
roughness to make a deeper etching, taking tinme for the etching, with a
resultant non-conformty to production of a practical lead frame. To the
contrary, in a surface treat:neat aCcording to the present enbodi nent, it
i's possiblegt Qeﬁ,ﬁ%@oﬁuwmiaﬂ%shﬁﬁogaﬂwﬁmmaﬂﬁmamammtwo or
nore by an et Ing depth of 2 prt. In the present enbodi nent, the surface
treatment igmeidnedt ad Moﬂdﬁm&gmﬂmﬂjerpfemncmnmdmmtmmmmge hydr ogen
peroxi de and sul furic acid as principal conponents, allowi pr ovi si on
of a surf acexagidsivgingah ioogenid adid sysiemd @@Qa@éﬁe@ﬁlﬂﬂf’@ﬁsdﬁ Thi s

configuration is considered effective to hi eye a grent L chor,| ng effect
t han woul d pastsUppparadveexammy ?ﬁ%?erﬁﬁﬁﬂefﬂé‘éflg %é%ﬂ’%ﬁﬂ ﬁqdﬁﬂ’}]et er.

5 pm,and3 pm.

(Table-1)

Treating Hydrogen peroxide | Comparative examples by organic acid

solution + sulfuric acid system (C28100)

Etching 2 pm 1pm 2 pm 3 pm

magnitude

Roughness 0.33 pm 0.085 pm 0.105 pm 0.152 ym

(Ra)

Sratio 2.08 1.11 1.13 1.20

Etching time approx. approx. approx. approx.
1.5 min 3 min 6 min 9 min

[0043]

Tt will be seen from comparative examples in the Table-1 above that the use

10  of organic acid system needs an etching of 3 ym depth to obtain a roughness of 0.15
pm. As will be seen therefrom, it is necessary for a greater roughness to make a
deeper etching, taking time for the etching, with a resultant non-conformity to
production of a practical lead frame. To the contrary, in a surface treatment according

to the present embodiment, it is possible to obtain a roughness of comparative

15  example times two or more by an etching depth of 2 pm. In the present embodiment,
the surface treatment is effected by using a micro-etching solution including hydrogen
peroxide and sulfuric acid as principal componenfs, allowing for provision of a
surface configuration with minute needle-shaped undulations. This configuration is
considered effective to achieve a greater anchoring effect than would be supposed

90 from anumerical representation of parameter.



14 [0044] For a measurenent of adhesion stathgth to a sealing resin
in the present enbodi nent, such a cup shearing strength as shown in Fig. 11
was neasured. On a rolled copper alloy plate of a copper alloy (MP202), a
metallic skin |ike the 6 above-noted was fanned, and a discol oration
preventing process was provided, whereRy an adhesion strength test piece 20
was made. This adhesion strength test piece 20 was heated once at 220 C

for 60 seconds on a hot plate, and thereafter, additionally, at 220 C for
60 seconds OgXMhﬁ' hot plate, and further, at 240 C for 80 seconds on the
hot plate. FOr the nolding, a heating under a pressure of 125 kWen? 10 was
pc-domed at 175 C.Fdk@rmidRreseaoofisihcditie seaptheto, a aealipgldisin tnée prseiti ng was
performed at 175 C for 5 hours, whereby an epoxy resin 21 was qgrdened.
[0045] On t hutbodivhae dueporyp shesiing stiengthds Sves oFigstl w Bfece 20, a

| oad, was inposed in a directiagn of arrows in Fi 1 nd.t he | oad.

when 15 t heyolwst eoppepatey alpiges jSCQPRTé(leBX} @ﬂ%—@}&ﬂﬁf‘ﬁﬁ%ﬁ%&u € to

determne a |load (11\11lcur?2), per, unit .area, r this, the

fol | owi ng vabQesIeiRd 325 PERCH &80 4 3%35018 . &&%ﬁ% ﬁ%&ggsst‘rgﬁbéoﬁﬂ rovi ng

that a roughi,ng ,process . | t Ol TR a@RReE fagd an
YA e GERACRT A e AW 300

enhanci ng ef ength to sealing resin, [0047]

(1) 0.04.fe FPlvad ReiAUGHRE 38 28@ YC 04260 tddbadsi @z a o platey andgthemeafierwi t hout
anti-c.orraslion process (3) 034 kNictr?' for a rou%hi ng with a

awe series ajlitogdly; AsI20MCbo6@ ssodd @ethohdt Pataandi fameantdt 240 °C Tor@scri pti on
is now nade of a second enbodi nent of the present inventio 125 i thoreference
to Fig. 12 awecoddsgn theshot platy. Sonbheapplding:a Rt mdep ahEsiReft |- parts to

e 1S, Tood T m G554t o .| LA B8 SooAald i
performed at 175 °C for 5 hours, whereby an epoxy resin 21 was hardened.
[0045]
On thus molded epoxy resin 21 and adhesion strength test piece 20, a
Joad was imposed in a direction of arrows shown in Fig. 11, and the load when
15 they were separated was divided by the area of joint surface, to determine a load
(KN/cm?) per unit area.
[0046]
As a result of this, the following values were given as values of
shearing strength, proving that a roughing process according to the present
90 embodiment had an enhancing effect on the adhesion strength to sealing resin.
[0047]
(1) 0.04 kN/em’ for no roughing
(2) 042 KN/cm? for a roughing without anti~corrosion process
3) 0.54 kN/cm? for a roughing with a silane series anti-corrosion process
25 [Second Embodiment]
Description is now made of a second embodiment of the present invention,
with reference to Fig. 12 and Fig. 13. It is noted that in this embodiment, like parts to
the first embodiment are designated by like reference characters, for elimination of

redundancy.
30 [0048]



According to the second enbodinent, for a lead. franc a a circuit nenber,
those SUL-fate portions to be brought into contact with a resin, sealing
nol d are nade snooth, and the remaining surface portions are roughed, to
effect prevention of resin | eakage and ocaltlell Ces of resin bunms when

nol ding the sealing resin. Fig. 12(a) shows a section of a frane
substrate 2 patterned like Fig 2 For ttie partial rouging, as shown in Fig.
12(h), instead of the nethod of |lam nating a protecting El mon a downside
of a frane substrgbsx&ng L ket whbdimektefoe s ted fankiag a cBeuit themberj s

enpl oyed a method of pinching a frane substrate 2 by a pair of upper and

I ower et chi tﬁk%é&é&ﬁc@@orﬁ% 38e biubht intabdoatacipaitik & nginedealingreld 27 .28 put
in between, and I1njecting a 10 mcro-etching solution 32 froma nozzle 31
provi ded t hgauah doheheleahinitg fufaceaPrtidoe rrearopghedcieicfed HERFNEY S ne, onto
the frame substrate 2 to be mcro-etched. for surfac nD|IiE%: 0049] In
thi s occasi pakagehmdrachivemcgsacfiaesi bafre FéRR 1O ‘%ﬁmﬁ%%Vﬁ?s - 1¥@ownsi de

of the franme substrate 2, and the rubber King e , i.ch covers
t hose st&-fdw@qowﬁlb@fsaﬁﬁm"aﬂlbﬂ&?ﬁB #ﬂ’g‘eﬁgr;éké{}gé;%r aéerog t%’ be
brought into contact_w t he resj I Eﬁli&ﬁnéﬁr ed@fg sk

materi al s f&swg‘c]flgoﬁ@gmo ﬁlgﬁgaé Zg{I ng of tr%(ge surface portions

of the ”amﬁ Syl téf"éﬁaxﬁeéx%stﬁﬁetE&Eﬁ&aﬂﬁiﬂhmfer&%&mgb,ﬁi@eisbﬁlp(oww shows the
I'n a con

frame subst PEPE™ ondition after the etching, where i.t is taken out

of the etchg%ﬁ%@phMgQMﬂbmww&MfWﬂd@@mw%% and
upsi de surfaces having been covered by the rubber packi ng}dgl ement 27 (i.e.
the surface ,p@B0j fh ribbehpathingighmentsi2d @WmMspet i R EReT Y52 seal i ng

nmol d) are left as snooth surfaces, t he .1 i nin r f ac f or med.
as réugmoSummmm#oaﬁaﬁ@magﬁédﬁldﬁ%‘ﬁ‘ peh glg%%%%gﬁﬁ?g?%?% 12(d),

nmetallic skins 10 .are pl at.ed on i sﬁdﬂ@ fHi@hRicheD ik kate 2
i ncl udi ng apmsén?ﬁgd’eﬁﬂgf’? eﬁo%g)%f. ) 3 sgl?))rtl o%sto ‘ge l'i ke the that 30

enbodi ment FLQ&B%! Fig. 13 shows a sequence of processes using such a Lead
frame 1A for "

[0049]
In this occasion, the rubber packing element 27, which' covers a

15 downside of the frame substrate 2, and the rubber packing element 28, which
covers those surface portions of an upside of the frame substrate 2 to be brought
into contact with the resin sealing mold, serve as masking materials for
protection against micro-etching of those surface portions of the frame substrate
2 to be left smooth.

20 [0050]
Fig. 12 (c) shows the frame substrate 2 in a condition after the etching,

where it is taken out of the etching jigs, and those portions 24 of downside
surfaces 23 and upside surfaces having been covered by the rubber packing
element 27 (i.e. the surface portions to be brought into contact with the resin

95  sealing mold) are left as smooth surfaces, and the remaining surfaces are formed
as rough surfaces 3A, 3B and 8A, 8B.

[0051]
Next, as shown in Fig. 12(d), metallic skins 10 are plated on surfaces of the

frame substrate 2 including a die pad portion 3 and lead portions 8, like the first
30 embodiment.



manuf acture of a sem conductor device. For the lead frame IA, as shown in
Fig, 13(a), a sem conductor chip 11 is nounted oa an upside of a die pad
portion, with a paste 5 agent 12 in between, and then, by way of a Wxe
bondi ng, | ead portions 8 are connected by bonding wires 13 to correspondi ng
el ectrodes of the sem conductor chip 1 [ 0053] Next, as sliovn in Fig.
13(5), mng a resin sealing nold 25, they are nolded 10 with a sealing
resin 15, Fig. 13(c) shows a condition after the resin nolding, when; the

| ead franme i Og@}(en out of the resin sealing nold. 25. Under this
condition, uhnecessary parts of |ead portions are cut in a desirable form
wher eby the sem coqdust showksse siquend udftmoceps kisipe) surcls afleadt §hed ldpforas |1 n
Fig. 13(d). It is noted that this enbodi nent provides an illustrative
exanpl e of hmﬁhfabtdfedfatsem@bdﬂwgqrdbvio@ﬂ:oﬂhgleﬁ@g}ms16&%%‘#10%11%1?1 3§rocesses
for a dicing such as in a |unmp nol ding. [0054 . In the, rain nolding
by the seal arsgmicenductarehip Y, is mgusyed qqaq%peé%ﬁdé%quoﬂgﬂlﬁfpaftﬁe | ead

frame | A contacting the resi eal.i ng_nol : - 10 , reest.n seal i ng
nol d 25 @nd 28¢K ]I?eg’dE’?tWS‘FPe aPﬁ tﬁ‘?rbl‘hy ¥é)fﬁda§r§r§\é%orsne13ﬁ’ g%{l] g%ﬁs \X‘E%’Fe 20
sealing resin ni %@ : &;,8;5 DO de U RERMIddEdUCRY CRipM ght
have | eaked %megﬁgéyt%ﬁ%fﬁ% |1nﬁgr?oex redrfi]rlgg case. In the present eﬁbodi ment
in which al 59 mughed surface portions do provide like effects to the first

enbodi ment, those surface portions of the lead frane 1 A to be brought into
contact withyegsgjresin sealing nold 25 are fornmed as snmooth surfaces, and

the resin sealing nmold 25 is in close contact w.th Z%th | ead me | A

with an effect tolﬁ@@%ﬁhomﬁﬁ-déﬂﬁa%mgﬁégﬁ%semé%@@ _25[§5‘5g]3rrt rd

Enbodi nent] Description i 0 e of a el-rcud C i to a.

third eﬂf@o!ﬂi‘ﬁﬂ’fﬁs‘%ﬁuﬁqﬁiyﬁgﬁ%ﬁé@ %ﬁ%ﬁ&hﬁ%@gﬁﬁg@%&ﬂ%%w and

Fig. 16.11 is t ed } i oJall i i first
&?aéf}c d éa?(?ﬁ g&t&g&i%ir%éﬂ SRR T8 NUndd: ikEcdpaiibs, uhReckhigry

enbodi ment esi gnate
parts of lead portions are cut in a desirable form, whereby the semiconductor

(semiconductor package) is finished up, as in Fig. 13(d). It is noted that this
embodiment provides an illustrative example of individual molding, involving no
15  dicer cutting processes for a dicing such as in a lump molding.
[0054]

In the resin molding by the sealing resin in Fig. 13(b), if those surface
portions of the lead frame 1A contacting the resin sealing mold 25 were rough, the
resin sealing mold 25 and the lead frame 1A might have had gaps in between, where

90 sealing resin might have intruded, forming burrs, or sealing resin might have leaked
outside the mold in an extreme case. In the present embodiment in which also
roughed surface portions do provide like effects to the first embodiment, those surface
portions of the lead frame 1A to be brought into contact with the resin sealing mold 25
are formed as smooth surfaces, and the resin sealing mold 25 is in close contact with

95  thelead frame 1A, with an effect to prevent resin burrs or resin leakage.

[0055]

[Third Embodiment]

Description is now made of a circuit member according to a third
embodiment of the present invention, with reference to Fig. 15 and Fig. 16. It is noted

30 that in this embodiment, like parts to the first embodiment are designated by like



17 reference characters, for el "illation of redundancy. [0056] This

enbodi nent provides in advance a franme substrate 2 shown in Fig. 15(a),
which is made of a roiled copper alloy, and Ins a prescribed pattern of

| ead franme fanned thereon, including a die pad piktion 3, |ead portions 8,
etc., by an etching or die-blarildng. .P057] Next, as shown in Fig, 15(b),
precious-netal skins I OB are plated onh a sem conductor chip nounting
portion of a die pad. upside surface and on 10 bonding wire connecting
portions of kead upsides swdiatesorbfehadhicne, substrate 2, and as shown in
Fig. 15(c), a protecting (masking material) EEm9 is |laninated on a
downsi de of esfrane substrate 2. [0058] Next., a mcro-etching solution
is injected over surfaces of the flame 15 substrate 2, or the, frame
substrate 2 is di ppiednibodanent pravides ¢hadngnesod dremersubgfatea? shawt 1y Hgd ti ne
peri od (approximtely 90 second;%, for a mcyro-etchin (@ﬁ(ﬂgﬁ%gfh r oughed
surfaces 3A15@Bvdidh BapadeRiasrollpdepppenaliaygand s presarivpd, pEiegy "~ those

portions of surfaces of the frane substrate. 2 r€_nreci - ski ns
108 ar e | afrane faw@ﬂh%@@%‘&@?&ﬁ%? ‘ﬁ?ﬁé’?‘ipf’ npﬁ@%gcqﬂlgn! ‘gﬁaé#%grﬁa ani nat ed
are kept fromtythe 'ﬂo-etehi ng, so that tht, c are left surfaces of the
frane subst f& °2r‘§l8' D€as they are snooth. Fig. 15(e) is a section of

t he | ead. frfd\;%d, as it is past a renoval of the protecting EIm9, and is
fini shed up, ere precious-netal skins 1013 have their snmooth surfaces
left as they are, welshows 6l Gin i, mecibaeesta kinad@Borthpletesiaif fices el se
than those are fornmed as rough surfaces 1k, 38 and 8A, 8B 2%%059] it is
now not ed t bahicbhéuqsorechipumonsting PoRiors of @1 dicapad 4198 ecﬂ'ﬁf?ﬁ ¢ O an Ag

skin, or of an Ni skin and,a Pd _.skin.|am nated kn } qirgﬁr sur face
of the 1Munbosdips tie @rpeclisOpFo 'lﬁpﬁ%gl %%%/‘\-gacgé é]fe%ﬁence Sggg%ér}%cesses
for manufacturing a XN (QUad 15, a protecting (masking material) film 9 is

laminated on a downside of the frame substrate 2.

[0058]
Next, a micro-etching solution is injected over surfaces of the frame
15 substrato 2, or the frame substrate 2 is dipped in a micro-etching solution for a
prescribed time period (approximately 90 seconds), for a micro-etching to form such
roughed surfaces 3A, 3B and 84, 8B as shown in Fig. 15(d). In this state, those
portions of surfaces of the frame substrate 2 where precious-metal skins 10B are
plated, and those portions where the protecting film 9 is laminated are kept from the
20  micro-etching, so that there are left surfaces of the frame substrate 2 per se, as they are
smooth. Fig. 15(¢) is a section of the lead frame 1, as it is past a removal of the
protecting film 9, and is finished up, where precious-metal skins 10B have their
smooth surfaces left as they are, as well as downside surfaces 23, and other surfaces

else than those are formed as rough surfaces 3A, 3B and 8A, 8B.

25 [0059]
It is now noted that the precious-metal skins 10B are each composed of an
Ag skin, or of an Ni skin and a Pd skin laminated in this order on a surface of the

frame substrafe 2.

[0060]
30 Fig. 16 shows a sequence of processes for manufacturing a QFN (quad



flat non-|eaded package) using a |lead frane manufactured by processes in
Fig. 15 in accordance with the present invention. Fig. 16(a) shows a
section of the lead frane having a multiplicity of unit patterns fornmed

t hereon corresponding to Fig. 15(e). [0061] Next, as shown in Fig. 16(b), a
resin. burr preventing filmis affixed1 to a downside of the lead frane, as
necessary, and a sem conductor chip 11 %s nmounted on an upside of a die pad
portion, with a paste agent 12 in between, and thereafter, by way of a wire
bonding, le el fRNehe drdne ansfhagred e protstoinlBig,
correspondiﬁ% %%efg%(?égsd%%kgéétlﬁe sem conduct or chip l)iﬁ [0062] Next, as
shown I n Fi g5 ;166&tdarkds ivieh thel sieidnt Se@hiiog Fipl 15(6) shywswbaiting ofshal) 25,
they are |unp-nol ded (resin-sealed) with a seali ng resinl5. [0063] 15Next,
for an enhapggdr:s@ Besng anndtphdiiy of ynit patiemd Greed dasreon CHECSROISIRE i n. Fi g.
16(d), solder sits 22 axe plated on die pad portion and |ead poitions
exposed i n pafFig. biEsi de the sealing resin, and themthe ha-iv-nol ded | ead
frame is dicer-cut along dicing cut ways 26, whereby as shown in Fig.

16(e), dn in@00lldual semi conductor device is finishiNi. up. 20[0064] The

third enbodi nent SO exhi bitsyli f 3 uho% ] i t It is

noted that in thi 3}%868 %fﬂ Flﬁé{fgqbﬁi%ggﬁil?ons ‘%2&33%% lf?%g%mgﬂ a

serm conduct gt o TRURA Riin s hagSaRpaiel lendtondaons dip fdsdiongodon s, and a
ac ea

downsi de of e portion to be sol dered has a solder skin plated
thereon, t hys yadilowl Adicl A partoayivith a3Bstefagent 18)p baisicos apd deieslss het al

plating solution, a controlled | ow production cost, and. .
way of a wire bonding, lead portions 8 are connected by bonding wires 13 to

10  corresponding electrodes of the semiconductor chip 11.
[0062]

Next, as shown in Fig. 16(c), using a resin sealing mold (lump-molding

mold) 25, they are lump-molded (resin-sealed) with a sealing resin 15.
[0063]

15 Next, for an enhanced solder connectability in implementation, as shown in
Fig. 16(d), solder skins 22 are plated on die pad portion and lead portions exposed in
part outside the sealing resin, and then, the lump-molded lead frame is dicer-cut along
dicing cut ways 26, whereby as shown in Fig. 16(e), an individual semiconductor
device is finished up.

20 [0064]

The third embodiment also exhibits like effects to the first embodiment. It is
noted that in this embodiment, metallic skins are plated simply on a semiconductor
chip mounting surface as well as on wire bonding surfaces, and a downside of each
Jead portion to be soldered has a solder skin plated thereon, thus allowing for a saving

95  of an expensive precious-metal plating solution, a controlled low production. cost, and
an enhanced wire bondability as well as mountability of secmiconductor chip 11.

[0065]
[Surface Lamination Structure for Circuit Members]
Description is now made of a surface lamination structure for circuit

30  members according to the present invention, with reference to Fig. 10. On an obverse



an enhanced w se bondability as well as nountability of secm conduztor chip
11. [0065] [Surface Lam nation Structure for Crcuit Menbeasj Dessiiption
is nowinn& of a ante lamnation strueure for circuit 19 side of a frane
substrate 2 as a conductive material conposed of a roiled copper plate or a
mta copper alloy plate, there is a rogygh surface 8A formed with a
roughness of 03 pmor nore, where a N "skin 17 and a Pd skin 18 are

lam nated in this order: Preferably, the thickness of Ni skimshould rang,’
05 to 2 pm gangri hahe aibsiRee 8ké AcorduOBE rifefhl 2omppossiliofe mllelrdpaeelitani nat i on
structure affords an enhanced adhesi on strength between conductive materi al
and i nsul at pgrolies copperilidyeiate, derssawnugnsuriage 8A formeth with ageyehpess@f Au ski n
19 plated for lam nation on the Pd skin 18, with a thjcknes .vvi%gin a range
of 0.003 tooo.mqnmnre,s:uheueaﬂ»élskm&mda?deﬁ%&ﬁ?elﬂ@@ﬂﬁ?ﬁié%afﬁ%o L oxi de

filmfrombeing fornmed _on the Pd. skin, 10[0066] [\& her odiyrent s] Such

dr awi ngs an8refergldyi the thiskngss of i skgy SW&%F%%%&S e 'Fﬂ’eanfigﬂ%é)giﬁr{igsbé'ﬁbodi ment s
shoul d not onstied restrictive todhe pre ' eeg%%fgaj adIRk;

arti san,5vaBi%Qgit% : %"ﬂé’tat?ﬁ%@ﬁ %6[ es ogf er%roégilﬁ}r?lédﬁ%}i enbodi rrentlorelxanpl es,
and 15 techp S?étg,ged hﬂ&? trBkdANadM InbulReGAEEN aRPBESHT shbivarth Fut h

di scl osure. S{f%%g% or %@arrp g, the first, second, and third enbodi nent, in
whi ch the mghalikicCmaikibe 2h0Ah SkiharNpidted Son landindtioatanothe §fl skinsihghiéh bayer of
Ag skin, or double layers of N skin 17 and Pd skin 18, nay be nodified to
have a et akiblmessokithia @ ra@Aof 0.00kt Gl jami Sudbriag Ao skinisAegiyc R BIYsBnal  Au
skin 19 plated on the Pd skin. 18, _s(%l .the surface |l am nation structure
for circuit anowidefitm feevhengfomped onfhe Pe kg not ed that, preferably, the Au.

skin 191(3)hOUI[(90&?V6 a thickness within a range of

[Other Embodiments]

Such drawings and description as part of disclosure of the foregoing
embodiments should not be construed restrictive to the present invention. For
artisan, varieties of substitute modes of embodiment, embodiment examples, and

15 techniques for implementation will become apparent from such disclosure.

[0067]

For example, the first, second, and third embodiment, in which the
metallic skin 10 is formed as a lamination of a single layer of Ag skin, or double
layers of Ni skin 17 and Pd skin 18, may be modified to have a metallic skin

90  10A formed as a lamination with an additional Au skin 19 plated on the Pd skin
18, as in the surface lamination structure for circuit members shown in Fig. 14.
It is noted that, preferably, the Au skin 19 should have a thickness within a range of
0.003 t0 0.01 pm.

[0068]

25 The foregoing first, second, and third embodiment, which are addressed to
package types thin and small of implementation area, such as QFN and SON, may
well be addressed to such types of lead frames as SOP and FLGA, allowing for an
enhanced adhesion strength to sealing resin.

[0069]
30 Further, the foregoing first, second, and third embodiment, in which a lead



0,003 to (101 pm [0068] 25The foregoing first second, and thfr d

enbodi nent, which are addi essed to package types thin and small of

i npl enentation area, such as QFN and SON, nay well| be addressed to such
types of lead franes as SOP and FLGA, allow ng for an enhanced adhesi on
strength to sealing resin_ [0069] 30Furgdfer, the fnegoing first, second,
and thin] enbodinent, in which a | ead O frane is applied for description
of a circuit nmenber, nmay be addressed to such circuit nenbers as conduct or
pl ates or busahek spplieddondeesiptios oLapikaytainebdr, marbecdddesged cmduch oimngict i on box
for distribution of a vehicular power supply to vehicle-nounted auxiliary
equi pnent .  @dmBird\ed/Bonductor plates br bas birs ofi conneetntsesmployeblediag edectricalne
substrate forned, by patterning a rolled. copper plate or a rolled copper
al 1 oy pl at e, conntation twixefop sidstifuiion of & vehicilarepavecs DR dp ehicls- 1o E nount ed
thereon, and a_] ead.  portion for an electrical connection to the

senai concht ABHEBHRGIPRShpr i si ng: rougj a surfaces forned as roughed
surfaces.on upsides and lateral wall sides of The die pad portion and the
| ead portion; and snmoot h. surfaces forned on downsi des of the
die pad portion and the lead 10 portion, wherein t he di e pad
portion and the | ead portion are configured to be buried in a sealing
resin, having a downside of the |ead portion exposed, 2. The
circuit menber as chimed in claim1l, conpising netallic skins formed on
obverse surfaces of the die pad. portion and the |ead portion, for 15
enhancenent of connect:ability with a bonding iNire and a sol der paste.

3. Acircuit nmenber including a frame substrate fornmed, by ptenting a
rolled copper plate or a allied copper alloy plate, with a die pad portion
fir a sem conductor chip to be nounted theiton, and a 1=1 portion for an
el ectrical connection to the sem conductor chip, conprising:



snmoot h surfaces fornmed on a portion of an upside of the die pad portion and
on a portion of an upside of the lead portion to be connected to a hoodi ng

wire; netallic skins on the snooth surthoes; and t ough surfaces
formed on regions excepting downsides of the die pad portion and the |ead.
portion and it-00ns where the netallic «gkins are forned. 4. The
circuit nrrnither as clained in claim3, wherein a netallic skin conprises
anAg skin. 5. The circuit nmenber as clainmed in claim3, wherein a
metallic slita conprises al'li skin and a Pd skin |amnar:ex' in order on
the roll ed copperpl ate. 6, The circuit nmenber as clained in

claim3, wherein a netallic skin 30Ck8By¥pi ses a skin, a Pd skin, and an Au

skin lamnated in order on the rolled eopper 22, plate. . 7. The
circuit menber as blAicHest WIT@F%F’FAUQJPg\ME'?@?ﬁUW flPW‘?dhb¥tPF“F"é3&‘€gﬁas a

f h Ra. f 0.3 ) . . 8. i i
ﬁgLEZSGaQOEPrgﬁe Bowthe a4t b & UL o IR Pl ¥t @ fia i RAPR: bk Ao
e . T : . gy
wihin a \?,L 2?&_%%10%)&19%%&%;@? 4 Be mﬁunted tl%e%ogkgﬁd Gl & h)%)rﬁgﬁn arﬁe'én %?ec@ Imed 1n

cl am 5, skinhas a ness wt range o .5 to 2
pin, and the,RAesikh b HaSerBicd ik @SS chnpiMiiy-a range of 0.005 to 0.2 pun.
10. The circuit nmenber as clained in claim®6, wherein the 1\1 i. skin has a

10 thi ckness , vvi tiough siafacesfgemalfas @oughtd si@fapes ort ipsidefPehdsliteral walbsidest hi ckness
within a range of 0.005 to 0.2 pm aw the Au skin Ins a thickness within a
range. of 0.@0® dipp@bportien and the lead pprtiorraad ci rcuit nenber as claimed in

claim1l1, wherein, a rough_surface is  treated m cr o-.et ehi sol ution
havi ng hydr ogen peﬁ%‘?ﬂﬂ%{g*rg’ﬁﬁs ;;"HP?(} a%daweaff%@Sﬁ@‘ﬁPng&%nAlg‘g IGE%

manuf ac ing_p thg% for circuit nmenbers, conprising: formng a
franme Stt}g);tr]g)tr{ér(? Vthoa die pad portion and a | ead portion, by patterning a

lull ed copper plat@eQle pad phrtiGf akPPRAEadPHdrEN Bleadolifigured to be higiéghhnag upsi de
surfaces and lateral wall surfaoes of the frane substrate, using a

m cr o- et chi ngalany radin davihg widogndidechfdlopeinadysrriion etposedd sul furic acid as 20
ST ! R e imebas os ciaimed 18 claim 1 comprising metallic dkins © | o
formed on obverse surfaces of the die pad .porlion and the lead portion, for
15  enhancement of connectability with a bonding wire and a solder paste.
3. A circuit member including a frame substrate formed, by patteming a
rolled copper plate or a rolled copper alloy plate, with a die pad portion for a
semiconductor chip to be mounted thereon, and a lead portion for an electrical
connection to the semiconductor chip, comprising:
20 smooth surfaces formed on a portion of an upside of the die pad portion and
on a portion of an upside of the lead portion to be connected to a bonding wire;
metallic skins on the smooth surfaces; and
rough surfaces formed on regions excepting downsides of the die pad
portion and the lead portion and regions where the metallic skins are formed.
25 4. The circuit member as claimed in claim 3, wherein a metallic skin
comprises an Ag skin.
5. The circuit member as claimed in claim 3, wherein a metallic skin
comprises a Ni skin and a Pd skin laminated in order on the rolled copper plate.
6. The circuit member as claimed in claim 3, wherein a metallic skin

30  comprises a Ni skin, a Pd skin, and an Au skin laminated in order on the rolled copper



havi ng, past a renoval of the masking material, netallic skins | am nated on
obvet se surfaces of the franme substrate. 13. A manufacturing mnmethod for
circuit inbars, conprising: 95framng a fame substrate with a die pad
portion and a | ead portion, by patterning a roiled copper plate or a rolled

copper alloy plate; | am nati ng Bt allic skins on an upside surface
of the die pad portion, and on a. portion of the |ead portion to be
connected to a bonding wre; surface-roughi ng the frane

substral e, ?%teng a mcro-etching solution having 30 hydrogen peroxi de and
sul furic ac as principal conponents, with a masking 23 material covering
downsi de Strikes gf Thhérduttan@nisubstiniated ihakinn g, wheeinetrakghi surfadeibasal ani nat ed
t hereon; and renovi ng the masking materi al . 14. The

manuf act ur i sgfae rduptinéss (R@iof Odim emndrer s as clained in claim 122 5 wherein

the step of lamnating the netallic skins conprjses lLam nating,an Ag skin
on an obverse sur Badbe sircuihmembgnegs HEeH 18 (& ‘t wherein mf?fgg?lﬂghasa

manuf act uri ng met hod .for ciofrajt nbers as clained in claim12, wherein
the stepPof ﬂPQﬁﬂeﬁ%\‘f’ﬁ%ﬁ’@aﬁ?@eﬂéﬁcﬂ llslrr"g“‘ski ns conprises lanminating a Ni skin
and a Pd skin in [ . aaﬁ&ggf' C&ilf 5.t 3 e, 1016.
The manuf acturi ngghgﬁﬁgg'%g&%ﬁg%st ne ]grs ass’c%%ﬁ@ﬁggﬁmhw,
conpri sing lugpifaad & dn 8RarH o 65 fo 2, Al tREPd Silh has alifiickdess eithiaanahiget or

devi ce conpri si ng: a circulrt nenber conposed of a rolled copper
plate or a rggbloesitcompper al l oy plate, conprishig: a die pad portion and a
Irad portion; rough sutfaces fornmed on upsides andﬂ/alj tﬁi &j\]es .of the die pad
portion and the |d@d'1'p@p1r¢1@tr@emberascla1m in claim 6, wherein the Ni skin has a

10 thickness within a range of 0.5 to 2 pm, the Pd skin has a thickness within a range of
0.005 to 0.2 pm, and the Au skin has a thickness within a range of 0.003 to 0.01 pm.
11. The circuit member as claimed in claim 1, wherein a rough surface is
treated by a micro-etching solution having hydrbgen peroxide and sulfuric acid as
components.
15 12. A manufacturing method for circuit members, comprising:
forming a frame substrate with a die pad portion and a lead portion, by
patterning a rolled copper plate or a rolled copper alloy plate;
roughing upside surfaces and Iateral wall surfaces of the frame substrate,
using a micro-etching solution having hydrogen peroxide and sulfuric acid as
20 components, with a making material covering downside surfaces of the frame
substrate; and
having, past a removal of the masking material, metallic skins laminated on
obverse surfaces of the frame substrate.
13. A manufacturing method for circuit members, comprising:
25 forming a frame substrate with a die pad portion and a lead portion, by
patterning a rolled copper plate or a rolled copper alloy plate;
laminating metallic skins on an upside surface of the die pad portion, and on
a portion of the lead portion to be connected to a bonding wire;
surface-roughing the frame substrate, using a micro-etching solution having
30 hydrogen peroxide and sulfuric acid as principal components, with a masking



snoot h surfaces forned on dowasi des of the die pad portion and the | ead
portion; and 20netallic skins on the surfaces; a sem conductor chip nounted
on an upside of the die pad portion; a bonding wire interconnecting the
sem conductor chip and the | ead portion; and an electrically
insulating sealing resin configured tookave the circuit nmenber, 25 the

sem conduct or chip, and the bonding wire sealed in, with a downside of the
| ead portion exposed. 18. Aseni conductor device conprising a circuit nenber
conposed of ng&l beRreeBRRASIR Rifacelof thd Birhesibstoqphavied the yneplliad skins
conprising: 30a die pad portion and a |l ead. portion; 24 snoot h
surfaces fondamslated tereonpsidde of the die pad portion,, and on a portion of
an obverse side of the |ead portion to be- connected to a bonding wre,
metal | i ¢ skins on remevisgthemeskiog fratesisl. and rough SUl SUCOS

formed on. regions excepting revers ides aof the die pad,portjon.and the
| ead portion and r@gﬁ%@aﬁﬁg‘f@%@aﬁ%‘iﬁrlqrﬁm@ﬁ %@g'ﬂ?pr’r’éﬁlfm%lz’

serni congi turtor. ¢hi nt.ed. on t he sjde of t e . riion;

t he bondPng WW%@%M&?%@%%’ j’(’:’fsgrglag]ﬁl D %%%Rgﬁfgnlodlact

portion; an L$&ldky i nsulating sealing resin configured
Uoheoriasa T

to have the circui seni conduct or chip, and the bonding wre
sealed in, wth a dowhshaguéturdidiembfed fpeitiiomeabgpoaedaimed in claim 19, A
surface lam nation structure for a circuit nenber to be joined to an

i nsul ating rvesirein theatepoif Bimigating the metallic skins sompgisesdamimaigng a Nyskinasd.a on an
obverse side of a conductive substrate 15 conposed of a rolled copper plate
or aroiled Wﬂ%ﬂ@@/?ﬂ%‘ﬁﬁcmf)ﬁ@é -(Ra) of 0.3 pmor nore;

and 4, 16. The manufacturing method for circuit members as claimed in claim 15,

comprising laminating an Au skin on the Pd skin.
17. A semiconductor device comprising:
a circuit member composed of a rolled copper plate or a rolled copper alloy
plate, comprising:
15 a die pad portion and a lead portion;
rough surfaces formed on upsides and lateral wall sides of the die
pad portion and the lead portion;
smooth surfaces formed on downsides of the die pad portion and
the lead portion; and
20 metallic skins on the surfaces;
a semiconductor chip mounted on an upside of the die pad portion;
a bonding wire interconnecting the semiconductor chip and the lead portion;
and
an electrically insulating sealing resin configured to have the circuit member,
95  the semiconducter chip, and the bonding wire sealed in, with a downside of the lead
portion exposed.
18. A semiconductor device comprising:
a circuit member composed of a rolled copper plate or a rolled copper alloy
plate, comprising:
30 a die pad portion and a lead portion;



a N skin and a Pd skin lamnated in ogler on the rough surface, wherein.
the NN skin has a thickness within a range of 0.5 to 2 pm and the Pd skin
has a thickness within a range of 0.005 to 0_2 pm 2020. The surface

| am nation structure for a circuit nmenber as clainmed in claim?219, further
conprising an Au Skin, lam nated on thg4Pd skin, with a thickness within a
range of 0.003 to 0.01 pm

smooth surfaces formed on an upside of the die pad portion, and
on a portion of an obverse side of the lead portion to be connected to a bonding wire;
metallic skins on the smooth surfaces; and
rough surfaces formed on regions excepting reverse sides of the
5  die pad portion and the lead portion and regions where the metallic skins are formed;
a semiconductor chip mounted on the upside of the die pad portion;
the bonding wire interconnecting the semiconductor chip and the lead
portion; and
an electrically insulating sealing resin configured to have the circuit member,
10 the semiconductor chip, and the bonding wire sealed in, with a downside of the lead
portion exposed.
19. A surface lamination structure for a circuit member to be joined to an
insulating resin, comprising:
a rough surface formed on an obverse side of a conductive substrate
15  composed of a rolled copper plate or a rolled copper alloy, with a surface roughness
(Ra) of 0.3 pm or more; and
a Ni skin and a Pd skin laminated in order on the rough surface, wherein
the Ni skin has a thickness within a range of 0.5 to 2 pm, and the Pd skin has
a thickness within a range of 0.005 to 0.2 ym.
20 20. The surface lamination structure for a circuit member as claimed in
claim 19, further comprising an Au skin laminated on the Pd skin, with a thickness
within a range of 0.003 to 0.01 pm.



