10 March 2004 1 LEAD FRAME AND RESI'N PACKAGE AND PHOTCELECTRON DEVI CE USI NG
THE SAVE BACKGROUND OF THE INVENTION 5 1. Field of the | nA0dercioR00he
present invention relates to a |ead frame and a resin package using the

| ead frame. Furthernore, the present invention relates to a mniature
phot oel ectron devi ce on which a high output sem conductor |aser is

mount ed, using the resin package. 10 2. Description of the Related Art A
phot oel ectron device including an optical seniconductor elenent is known,
for exanple, fromJP 6-203403A. This publication discloses the follow ng

phot oel ectron device. A | egAn ¥FAMEAND RESIEN PAEKRagk and i nner 15 | eads

e pad s pr oduced AV ORGROPHEERGNDEVRR blivg SRESANCS) L 7n {07

produce a resin package. This resin package is provided with an opening
for exposi ng BACKGREUPENOFTHEMR VEENTIONt i ons of the inner |eads. Then, an

optical s C t I I's nounted on the die pad in the opening, and
the 20 el 23(’:]”% elﬂ!l(t:1 'i:?%ie opﬁ’%al, sem conduct or el enment-are connected by

S -
wiring to the cor rd€eFBRETPERGopIrlateTte dead framewnd 2 resie paekasssed in t he
periphery of uding thi eapficmdi Fairthermars,tha ppaseatinveptibs adlatesrtbar i s
provided in tf&?nigﬂﬁ'@'p'BgtoTeIEctr%ﬁ%Evch%n%ﬁbl?%ll%%?&tﬁﬁpg&ﬁfcﬁﬁd@tﬁrfégér ifgor

use, such a phot ogel ect.ron%deVlce IS nmount e an optical prc _
device or t he@PIREd; Vsips the bastPakd88r repr oduces an optical recording

medi um skfth as an optical disk. There is a tendency to pursue further

m ni at uri zat i BDdseFipHet bkl Fhlsed AdeVi ces, and therefore there is an
I ni ectr.on, devj ce proach to

i i . e .a
o omot et he. i ni at (riEapesAr Y iice 1B0E SEPRIR S ie0u ot dOBBTER ai n a
finer pitch flgpowm Aurexpeple feumdPi6-20349§4a Thisepnblicatien disdogestdeal , t he
pitch of arr ableslingpletocl @b desideeSANéLd REmBYndlA&ing a die pad and inner
15 leads whose end portions are arranged in the vicinity of the periphery of the
die pad is produced, and then the lead frame is sealed with a resin to produce
aresin package. This resin package is provided with an opening for exposing
the die pad and the end portions of the inner leads. Then, an optical
semiconductor element is mounted on the die pad in the opening, and the
20  electrodes of the optical semiconductor element.are connected by wiring to the
corresponding end portions of the inner leads exﬁosed in the periphery of the
die pad. Finally, a transparent optical member is provided in the opening to
seal the optical semiconductor element. .
, For use, such a photoelectron device is mounted on an optical pick-up
25  device or the like that records and/or reproduces an optical recording medium
such as an optical disk.

There is a tendency to pursue further miniaturization for optical disk
devices, and therefore there is an increasing demand for a miniature
photoelectron device. One approach to promote the miniaturization of the

30  photoelectron device is to attain a finer pitch for inner leads constituting a
lead frame.

In general, the pitch of arranged inner leads is restricted by the
thickness thereof, and reducing the thickness of the inner leads is effecﬁiye for
the miniaturization of the pitch of the arranged inner leads. JP 5-326788A

35  discloses a semiconductor device including fine pitched inner leads, produced
by pressing the end portions of the inner leads of multiple pins to reduce the
thickness. In this disclosure, the end portions of the inner leads of the lead



t hi ckness thereof, and reducing the thickness of the inner |leads is
effective for the mniaturization of the pitch of the ard@iMpech 200der

| eads. JP 5-326788A 35 discloses a sem conductor device including fine
pitched inner |eads, produced by pressing the end portions of the inner

| eads of nmultiple pins to reduce the thickness. In this disclosure, the
end portions of the inner |eads of the | €ad 10 March 2004 2 frane produced
by rolling are pressed so that the thickness thereof is reduced to 1/6 at
the largest, and thus thinner inner |eads can be obtai ned. However,

convent i onal Pawedspdeceddy rebingers poessed nd tmtdbe thickuessitbersof mmdduedhods

for produci ngtot e aetidelirgas, mubmmnh@fimméh@rﬁhlb%%tméew th the
i ncr easi ng CapaCI t)H(ﬁ,p devi ces,

turi
hi gh output is reql reeg' i.%&ventmnag% oel?gtfmf %Ve‘?es °5rse%‘ﬁ t 85 VI k- up
devi ce, and nif metiqdsder pedpeing thesedericephave theckiepsingirrablents. t he
sem condud or | aseWitk thoidegeasingéapdcity-end ﬁgen@crﬁim@mmaﬁbﬁaseﬁumen the

out put of thezsealHead Hféhoc;ut %ﬁrrah\ﬁ&]@foa%dsetnﬁg&%a qg&?oxgé)ﬁ) g}%@&g t i nner

rel ease 10 pra ert| s are

| eads are r &Rt Wﬁ?‘f%@i"&ﬁs requiEsddpr aé’aﬁl‘?ﬁerﬁmﬁ& dBe t hat
achi eves bot mengotmﬂdcb:a'tlaseelmash poopiedt | Heatipehdratien mdr@eh;ebm&aenahe been

attained yet. Ou-EBhﬁoﬂtﬁe@Hﬁléoﬁdﬁ&Sr {3kt QLRG!S Hbre %boﬁ Hétaera ePortion
Is thick S ease

qular - e er to. e
propert i io t?foﬁe%r?ﬁa iﬁe% of??tg‘fwfl?ﬁi hﬁﬁﬁeﬁnf*@’gﬂ WﬂeEfFaQ?érﬁecessary ,
for fine pitciequiredhfmindatyurizdtiond Howevenj ghespn paélsigethat achievehdbikel ect r on
dﬁw cetl ncl ?Cﬁoﬂﬂ LAt m&a&qﬂr orfied ﬁ@@ﬁﬁ@&:&&hﬁaﬁ%ﬂbee#&@mﬁg& ?g@' kade to
characteristics ar [ OV eni Si
expose the die pad%gilg s ug%en ?W%reagcfn {Wﬁ ‘?‘{]B‘Pﬁ'ﬂmﬁﬂélgﬁ eags
and mount i ng than @pﬂeEEJe@F' e@ﬁd’a@t‘iﬁf t@pemtheamr@ﬁaaemopﬁr@ep,at@m end he
openi ng. IBhermirtions oftheintdrdeady; ehidSareQlecédiary R Gne pitBigannst beduced for

fine pitch, thgieldasRdh !ﬂuﬁf d%lte@i%l ‘ﬁndIlPQ % fb@?ﬁc?xro (ﬂglc% hﬁtﬂudmg%rophc%fis

exposed in t g%r;’éﬁg F I on-or roblemis
likely to oc cs@im OF [et g Ld d’l’t”ﬁ‘ﬁ? %rweﬂwﬂ %WQQ%PW@%
exposed i nnerad epegdngriana oesirs padkage o expabe tie dib palleandibie eall poldsaadfer i sti cs
or 25 peel i nghBet hEJI' ?nﬂe?%fﬂlsa&ﬁjd H&ﬁnﬁﬁ@Qn%gicgpgeiﬂl%?ﬁuc{:dfreﬁ&ﬁéﬁp re, for
the phot %l ect o e i€ pa Eh%rope I CalI‘hgre?bre grhen the thickness of the inner
leads is reduced for fine pitch, the strength of the end portions of the thin
inner leads exposed in the opening is degraded so that deformation or other
problem is likely to occur. Even slight deformation of the end portions of the
exposed inner leads may cause deterioration of the optical characteristics or
25 peeling between the resin and the lead end portions.
Furthermore, for the photoelectron device for optical pick-up,
miniaturization is desired, particularly in one direction of the package for
convenience in its installation and arrangement. The conventional
photoelectron devices are substantially rectangular in plan, and it is becoming -
30 difficult to attain further reduction of the size in the direction of the shorter
side of the rectangle.

SUMMARY OF THE INVENTION
Therefore, with the foregoing in mind, it is an ohject of the present
35 invention to provide a lead frame including fine pitched inner leads and a die
pad having a thickness necessary for good heat release properties.
Furthermore, it is another object of the present invention to provide a lead



mniaturization is desired, particularly in one dirtection of the package
for convenience in its installation and arrangenment. The1@Maren20®hal
phot oel ectron devices are substantially rectangular in plan, and it is
becom ng 30 difficult to attain further reduction of the size in the
direction of the shorter side of the rectangle. SUMVARY OF THE | NVENTI ON
Therefore, with the foregoing in mnd, i8 is an object of the present 35
i nvention to provide a lead frane including fine pitched inner | eads and a
die pad having a thickness necessary for good heat rel ease properties.

Furthermore, #hmbhadhRided afRba6h with 4 BERLGR6RL | ndPe, i0isQ¥ide a

| ead 10 March qu4 &W rame havin ood agh ﬁIO wth a sealing resin.

Furt hermore, 9Heqteof (ﬂrﬁ%‘?n“ﬁ%‘fr@gf‘g‘ﬁfpr?ﬂ eﬁr%%‘gﬁﬁrqeﬁ@éhf‘?%ﬁ“‘tbp provi de a

| ead frane thearaderisinstanddh grediced estilycandindxpensivedgluced easily and

i nexpensi vely. Fur fefHEPhere, if isiah cﬁﬁec@Qfﬁ@gr%eﬁthﬁvéﬁtﬁﬁleﬂatprbﬁ\i@%t Sy L0
provide aesin 53&1%961%% t hat aﬁ(lt.hla ves ﬁo h &hnlﬁatgralszatrl on_and heat

rel ease propdti*ate hafaeligues gt minfatutization pn EBY RCERBPIINE S -esent

i nvention to Hwdhemeors, it sanothgrehiecyof tvpregenfoodentiireti providetaesin t he
he. prosent e L Hooveinan e 412 paA G Hho o0 ect o
characteri st ilg%f%gng%?%heg?g#u\ééelgea@%}ﬁrf%%%gﬁ i?%gﬁeﬁléﬁ%ﬁf%:g.tolpﬁ?‘flﬁ%?rmr e,
it is an obj gefingrackage thab happsushcharpftgristies yndisinreducedpanilnende

phot oel ecltlr orineepenetvelyavi ng good heat rel ease properties that can be used
with high output, tthQQreD%riE%% om%.ﬂéf%e%a%gypetbgggﬂﬂgﬁ' vely. 15°A

first lead frape o0 € present invention i Including a
di e pad mai n ‘BBPEEUEAPRAVPIETAR daige ?ﬁP&%ﬁ%@ge%fe&s%IP@%éﬂ%ﬂﬁtmy al
portion havi d@tmed:rwitlehighdiuaplet, bhs bigheperfemainice and improdae¢d of the die pad
mei n portioningfvk@er, on at | east one side of the gl e pad main po;'.tlon, at
| east on upport | connected.to the die pad, .and,at |east .t 1rst
| Pner 20 oats. haviSLEARATARS 1hibR RESEnEleREPh A Gt ARLRL SR pac
peripheral otieiped mainmarigenihevios atlarge thicknessiapde icopad pérpleash! ar e
opposed to thRréb€having an intermediate thickness smaller than that of the die pad

main portion, provided on at least one side of the die pad main portion, at

least one support lead connected to the die pad, and at least two first inner
20  leads having a small thickness smaller than that of the die pad peripheral
portion, arranged such that the end portions thereof are opposed to the die
pad peripheral portion. .
According to the first lead frame, in the case where the end portions of
the thin first inner leads are opposed to at least one side of the thick die pad
256  main portion, the die pad peripheral portion‘having an intermediate thickness
1s formed on the side of the die pad main portion to which the first inner leads
are opposed. When the region having an intermediate thickness is provided
between the thick region and the thin region having significantly different
thicknesses, a drastic change in the thickness can be eliminated, and the
30 regions can be formed at one time by rolling. As a result, the thickness of the
die pad necessary for heat release properties and the reduction of the
thickness of the end portions of the inner leads necessary for fine pitch can be
achieved at the same time. Thereafter, miniature leads can be formed easily
by press stamping. Therefore, the lead frame including the fine pitched
35 1inner leads and the die pad having good heat release properties can be
obtained easily and inexpensively. :
A second lead frame of the present invention includes a die pad



pad peripheral portion. According to the first lead franme, in the case
where the end portions of the thin first inner |eads areldMmwsed0dd at
| east one side of the thick die pad 25 main portion, the die pad

" peripheral portion-having an internediate thickness is formed on the side

of the die pad main portion to which the first inner l.eads are opposed.

When the region Paw H% H lntermedl at e t I ckness is provided between the

t hi ck regi on 1 Oea W%P@ﬁoﬁ Y1H§ adpugh thirkness, lapd didid padeperipheral

t hi cknesses, Partigndaving ag pziggac bsﬁnaaahatméﬂedlapmm ofiéh,t he

30 regions camvwdf@rmsmﬂe@r@thlth%dlbyoadmahnptghoﬂ;s a @abdasdst oné he t hi ckness
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e i ckne ion nec or fine
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f or med easi | §rrapge %FE@%“@%%PH@POW@@G@ allerv@pbmtofatdmtloneISMmfg t he

fine pitchedtidgbdienadr Fashsirstidnétieadhas ﬂ&&rﬂﬁﬂpéﬂmﬁ%ﬁ?&%n{aﬁl RRER

properties c | A second. |l ead frane
of the pr eseﬁgdﬁﬁv\%ig?ﬂ g‘j’rln&?ﬁ% ‘%dﬁme&&g%‘g% ?c% eIBEHOW BOFP 5 20 25 30

4 incl udi ng"&® GREFOFaReTeR s BB?‘?‘PW ‘Hh‘%herfge naf sidgeand Pasyidesportien is. di e pad
peripherab pesitipunl draitiengdeanppasitetortish dik@atlhi Alcopssctivaglodigrbdtasn t hat  of

‘the die pad f@ﬂhx@@&tpb&@onaﬂ&%»@ﬁ@ B of B8SLn NP Hnddl eéd‘gfofﬂh%tpad
mai n portio t one port |ea nnect i & pad, and at
| east threenltela ﬁﬁtq’% ‘°h’§\H°ﬁ mé‘eg?&ﬂq‘ert ‘?IEIP ggge B#htha® t han t hat

of the die p%mmsémrpn@néa befwieen ding naxxpwangiichssarohthenaidetpoetiamdof fixet t i ons
t hereof are mﬂﬁl?@dstaa_]aiﬂ“eni ﬁﬁ&ﬂe c@ﬂ&aﬁﬁf&@nﬂier léth @t% é?&cbetﬁ@g,lgtﬁé rst inner

| ead has mal | on haV|ng a
width | a}g %%Iﬁtg}%rlﬁmg*r let e na|11 FEWasERY eﬁ\%’g mnﬁﬁzeaffgrlﬁ SW"’EI&F
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According to the second lead frame, with respect to the connection

points between the narrow portions and the wide portions of the first inner
leads, the inner lead positioned farther from the center has a connection point
20 mnearer the die pad. For this reason, the first inner lead positioned farther -
from the center has the longer wide portion. Therefore, the strength of the
thin first inner leads can be kept high even in the vicinity of the end portions
thereof. Therefore, deformation can be suppressed during processing. The
strength of the exposed end portions from the sedling resin can be improved,

25 and deformation hardly occurs. Thus, peeling from the resin after resin-
sealing can be suppressed. In addition, since the lead gap is smaller in the
narrow portion, fine pitched first inner leads can be achieved as well,
Furthermore, the thick die pad main portion allows good heat release
properties.

30 A third lead frame of the present invention includes a belt-shaped
thick region having a large thickness and a belt-shaped thin region having a
thickness smaller than that of the thick region, these regions being in pa.ra]lel
with each other A die pad is formed in the thick region, and leads are formed
in the thin regmn, and the leads extend in a direction substantially
perpendicular to that of the belt-shaped région.



positioned on the side opposite to the die pad. A connection point -between
the narrow portion and the wi de portion of the central fi t@Mare2604 ead of
the at least three first inner leads is positioned farther fromthe die
pad than connection points between the narrow portions and the wi de
portions of first inner |eads adjacent to the central first inner |ead.
The gap between the' central first idner |lead and the adjacent first inner

leads is smaller LRl (Wl in the wde porti ccordi ng
to the second | ea .fra%}el?{??\né Mﬁ@%&?ﬁ%%@%@gﬁ%ﬂ%ﬁﬁp&% n?%oﬁpt Fween
the narrow p&FEiGhHLPYEREopiRC %aagﬂi’arwl‘@fng ndig padsmajmpertion hayipg t he

i nner | ead p@dargedihickniess ahdp die pad pexiphenl porthadhsvimonnhtbinedipgs nt

near er the ditkicRashs snedlidr E2She ' | 1. d
fart her froghg Ql%[eg%ﬁﬁeﬁﬁ}aﬁn? he Ig_]geg{réepgdd'%ﬁ{%#({}?lg%’. ﬁ%ﬁ{e@eg% glréeﬂgg'ﬁ;e
strength of the  tiL i ARG HARPY g’a'satﬁnﬁ"’ff Bg‘eﬁwmﬁkﬁﬁ"@%ﬁiﬁ’%t‘%% A
vicinity of ficpahat lanst tonfirstineerlehds haviog of qual] thifmssamiatior them be
- suppressed -dtiﬁémtnéa@w | iRl pdrtion| ik linSd duif eRAPARAMIGHAIRRL LT ONS
romthe sea i | nproved, . ,andy def.or matj on har ccurs.
Thus, peel i nﬂtﬁ%frﬁ r?gpg%gtﬁ%}é eerp?‘gg?rhgheé_' ‘T‘{;fan.c "L‘)_Eesé’bffﬁr% 8. In
addition, siHeediepad) thapuppertlead andithe first inner leads fovinfoerationnyhile ne
3@ tc heg f.i r sexpasieya b;lfﬁtfﬁ‘aﬁaippbﬁsﬁﬁh&:@/zﬁﬂa @m@h'lowefs!{iﬁfeﬁ@ bgﬂ%eﬁdie?aﬁl t hidc k
.die pad main ‘ . erties. ird. lea
frame of thea%?ggga;;}in\é%!ré\vt?f‘%%%\ﬁ%ﬁéggﬁ@gﬁrﬁsﬁn%%ﬁgﬁdfhi ck region having
a large thickness P hEfLR P2f s oRtainedeby earlimgthe firet leadifrepeemithsmal | er
t han that of aregindndihis egibodimerniedbwsegtesitspdrkhpgwith grad dleheteleadet h each

ot her. A di riiids ineludsk e bitendd¥ | - . d in
the thin regﬁﬁge[?%g% he Ieadesbext‘iedr}io?gﬁgﬂle%ghg?}r)%g{@o&n Su gf‘%ﬁ‘t@’gfﬁ
a

per pendi cul ar ‘of the belt-shaped 'region. 10 March 2004 5 1In
anot her aspect ‘g{i,n& opfl #ednparkagernfitbe present inyenties intlptesleatje pafl t he
present i nveMHHERg hdicnad snain pomiop daving ellangs tigclmess, anpadiegidpepiphérabn
having a -| aPg&opfpviRg a8 intemerdiatel thickoess snealicp thenahat po td die pidiviaintoiion,
i nt er medi at ePTovifed iones beastroaelsiete dffanditpad nefin poiGiosi € patiieari shepor t i on,

provi ded on atppoeiistd commsctéd fvhefdid P&, ditTe 2R UhR g P RLEE R l:?atvixkfgs'[ one

support | eady ;oM PRGCESLksteth S12E than that of the die pad peripheral portion, arranged such
that the end portions thereof are opposed to at least one side of the die: éad, a
resin for sealing the die pad, the support lead and the first inper leads for
integration while exposing a part of the upper surface and a part of the lower
surface of the die pad and upper surfaces of the end portions of the first inner
leads. Each first inner lead has a narrow portion having a small width and a
wide portion hdving a width larger than that of the narrow portion. The
narrow portion is positioned on the die pad side, and the wide portion is
positioned on the side opposite to the die pad. A connection boint between
the narrow portion and the wide portion of the central first inner lead of the at
least three first inner leads is positioned farther from the die pad than
connection points between the narrow portions and the wide portions of first



die pad, at least two first inner |eads having a small thickness snaller
than that of the die pad peripheral portion, arranged sudf March 260 end
portions thereof are opposed to the die pad peripheral portion, and a
resin for sealing the die gad, the support lead and the first inner |eads
for integration while exposing a part of an upper surface and a part of a
| oner surface of the die pad and upper surfaces of the end portions of the
first inner leads. The first resin package is obtained by sealing the first
lead frame with a resin, and this enbodinment allows a resin package with
good heat release properties including fine pitched inner |eads to be

Tanuf act ur ed eémsdr lyadiuljadodxe citsicteal firdy inSieF RAM. T Phe RapBelAls @b he
present inven ie-pad .including a die pa i-n_portion
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support |e 3t Least three first inner |ea
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portion, arrafged stgrbespepe, theestaonethof theornd pertions xpased fropotied t 0 at
| east one si deealfng fesindiam Ipsithpraved.e st fhotk gieqladngainhRrabe aNads gbdte

support | ead gg&feﬁ@s{?'gg@e&igger I‘eads for integration while exposing a
part of the upper s]g C nd a part- of the |ower surface of the die pad

and upper surfaces Yeﬂsﬁé‘ogi‘?d a5Bpetiob tle Bresemfcinyppien,iaphotoelpetearsdevierch
first innd® | ebthetyorssemd: imeantinn ipoiuides théArst pg secontabsinWadkipeand a w de
portion havi nghgtodledirbn LRLG&H: rﬁ&%e%%ﬁ&&ﬂmé&%n{l‘%ﬂe%&ﬂ@&fe' QY o Jg, Narrow
portion is positigned on the die pad side, "and e w de poerHOn i S

posi ti oned on®Rifall¥rges gember PricRgetiigannen regien phithe resimpaskige anset ween
t he narrow po?ftailﬁ&ﬂﬁrf&mf cigpeelepwnt.i on of the central first inner |ead of
the at least threashid Sicy MpRKiobRASn 18y BORLL KADGHAA IASE Ldm g die
pad t han lfonﬂect.lonu%gl nts. between the narrow go “Ons and tne W ae
portions Of fPf SRS ARE Siseatl Bag & Haick dispad, 4be heatvielease prepestps paR i r st
i nner | ead. Thegeab Secheghdbdectcendedte fan'lst manokicthreddasitglatde adj acent

first inner |gpdgedsvaigml ler in the narrow portion than in the wde

ortion. The secong.,resin ka is obtained by sealing the, second | ead
]E) r ane dI‘hese and® er a(lgdevan%ages of the presgnt inventi(?n wﬂ?become
apparent to those skilled in the art upon reading and understanding the

20 following detailed description with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1is a plan view of a lead frame of Embodiment 1 of the present
invention. :
25 FIG. 2 is a cross-sectional view taken along line II-IT of FIG. 1 from
the direction indicated by the arrow.
F1G. 3 is a plan view of a photoelectron device of Embodiment 2 of the
present invention.
FIG. 4 is a cross-sectional view taken along line IV-IV of FIG. 3 from
80  the direction indicated by the arrow.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, preferred embodiments of the present invention will be
described with reference to the accompanying drawings.
35 Embodiment 1
. FIG. 1is a plan view of a lead frame of the present invention. FIG. 2
|18 a cross-sectional view taken along line II-II of FIG. 1 from the direction
indicated by the arrow.



5 wth a resin, and reduces peeling of the fine pitched first inner |eads
fromthe resin. Furthernore, the strength of the end por 1) Masctexqoased from
the sealing resin can be inproved. The thick die pad main portion allows
good heat release properties. In yet another aspect of the present

i nvention, a photoelectron device 10 of the present invention includes the
first or second resin package, a photoelectron el enent nounted on the
upper surface of the die pad, and an optjcally transparent nenber for
covering an open region of the resin package and sealing the photoel ectron
el ement. Since such a photoel ectron device has fine pitched I nner |eads, it
can 15 be n1n|atur nd since.it has thjck die p t he heat rel ease
properties can ‘gaﬁi@ fg‘EHEIJr 081 ‘i‘hﬁ?’d’éf@é’tﬁ“ }Pgd%ﬂllaé"eﬁk%lﬁleﬁ%l P &ir ed
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and under st andi n%S%;he 20 tfh lw gt t al escriptron wt ference to
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is a plan i eWlGf 1.a Mexaistfecdirelly th&ldad drareahad belf-shhpedoregbmstparalinl dot i on.

FIG 2is a censseg HirQ&ﬁJn 15024nd BeIELRNRA b E80 hatd o OficKi s of e kOt he
irection indiga rr an vi ew ot oe
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A die pad 200 includes a die pad main portion 203 having a large
thickness (t3 = 0.5 o 0.7mm} and a die pad peripheral portion 201 having an
intermediate thickness (t2 = 0.3 to 0.45mm) that is provided around the die

15 pad main portion 203. The shape in plan of the die pad 200 is substantially
rectangular, and the die pad 200 is provided in such a manner that the shorter
side of the rectangle is parallel to the rolling direction 150.
The lead frame further includes a plurality of leads extending in the
direction substantially perpendicular to the rolling direction 150 on the sides
20  ofboth shorter sides of the die pad 200. Each lead is thinner than the die pad
peripheral portion 201 having an intermediate thickness (t2), and has at least
two variations in thickness. More specifically, each lead has a portion with a
thickness t0 of 0.25 to 0.3mm on the outer lead side and a thinner portion with
a small thickness t1 of around 0.2mm on the inner lead side. = The leads are
25  provided so as to extend in the direction substantially perpendicular to the
rolling direction 150 so that each portion of the lead in the extending direction
can be uniform in thickness. Therefore, a fine pitching process of the leads
can be performed with ease and with high precision. Furthermore, the
processed leads are hardly deformed. :
30 The die pad 200 is connected to a support lead 110 so as to be held. A
connection portion 111 of the support lead 110 that is connected to the die pad
200 has a small thickness (t1), and the width W thereof in the rolling direction
150 is larger than that of other leads for the strength purpose. The width W
preferably is about 1.5 to 3 times larger than the width in the same direction
35  of the end portions of first inner leads 101, which will be described later.

The first inner leads 101 are provided in such a manner that the end

portions thereof are opposed to the shorter side of the die pad 200. Inan



IS a cross-sectional viewtaken along Iine tI-11 of FIG 1 fromthe
direction indicated by the arrow. 10 March 2004 7 A | ead10 Mameh 2004 i S
obtained by rolling a plate-like nmetal nmenber in a direction indicated by
arrow 150, formng a plurality of belt-shaped regions that have different
t hi cknesses parallel to the rolling direction 150, and press-stanping the
rolled nmetal nmenber into a pattern in plan as shown in 5 FIG 1. Mre
specifically, the lead franme has belt-shaped regions parallel to the
rolling direction 150, and the belt-shaped regi ons have a thickness of tO,
tl, t2, or t3, where tO>1t1 <t2 <t3is satisfied. The upper surfaces of
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narrow portion is turned into the wide portion is determined by the position of

the first inner lead 101. More specifically, the central first inner lead of the
20  five first inner leads arranged on one side of the die pad 200 has a connection
point at the position farthest from the die pad 200, when compared with the
other first inner leads. The two first inner leads adjacent to the central inner
lead have connection points at positions nearer the die pad 200 than the
central first inner lead. The two outermost first inner leads have connection
25  points at positions even nearer the die pad 200. While varying the positions
of the connection points in this manner, the gap between the first inner leads
101 is smaller in the narrow portion than in the wide porfion. As a result,
the first inner lead 101 positioned farther from the central first inner lead has
the longer wide portion. Therefore, the strength of the thin first inner leads
30  canbe kept high even in the vicinity of the end portion thereof.
‘Consequently, deformation during processing can be suppressed.
Furthermore, the strength of the end portions exposed from a sealing resin
can be improved, so that deformation hardly occurs. Therefore, peeling from
. the resin can be suppressed when resin sealing is performed as described later.
35 Moreover, in addition to these effects, fine pitched end portions of first inner
leads 101 can be achieved.
These leads are formed by rolling to a predetermined thickness and



30 The die pad 200 is connected to a support lead 110 so as to be held. A
connection portion 111 of the support lead 110 that is conQdddreld20®i t he die
pad 200 has a small thickness (t1), and the width Wthereof in the rolling
direction 150 is larger than that of other |eads for the strength purpose.
The width W preferably is about 1.5 to 3 tines larger than the wdth in
the sanme direction 35 of the end portions of first inner |eads 101, which
wi Il be described later. The first inner g eads 101 are provided in such a
manner that the end portions thereof are opposed to the shorter side of
the die pad 200. In an 10 March 2004 8 exanple of FIG 1, five first inner
| eads 101 are arranged on eac| f the right _and | eft sides of the die pad
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posi ti ons neatlén l¢dteanid thepthick2@8s ¢fitha thiok die pad is formed to improve the
rolling formability (buffer effect). As a result, fine pitched thin inner leads
20  can be arranged with high precision between a length of about 1mm, which is
~ the length of the shorter side of the die pad 200.

A thin second inner lead 102 having a thickness t1 and a width L3 is
formed outside the arranged plurality of first inner leads 101. The end
portion of the second inner lead 102 having the same width L3 and thickness

25  t1 curves toward the gap between the end portions of the first inner leads 101
and the die pad péripheral portion 201 and extends in the rolling direction 150.
The end portion of the second inner lead 102 (more precisely, the outer edge of
the end portion of the second inner lead 102 in the direction of the shorter side
of the die pad 200) is positioned within a range defined by the width of the die

30  pad 200 in the direction of the shorter side. This makes it possible to reduce
the length of the shorter side necessary for arrangement of the necessary
number of leads, when they are arranged in such a manner that the end
portions thereof are opposed to the shorter side of the die pad 200. Therefore,
further miniaturization in the direction perpendicular to the lead-extending

385  direction (shorter side direction) can be promoted. Therefore, this
arrangement can be used preferably in a photoelectron device used for an
optical pick-up for an optical disk device, particularly for which further



central first inner |ead. The two outernost first inner |eads have
connection 25 points at positions even nearer the die pad1@@Rrch¥id4e
varying the positions of the connection points in this nmanner, the gap
between the first inner leads 101 is smaller in the narrow portion than in
the wide portion. As a result, the first inner |ead 101 positioned farther
fromthe central first inner |ead has the I onger wide portion. Therefore,
the strength of the thin first inner |eadg 30 can be kept high even in the
vicinity of the end portion thereof. Consequently, deformation during
processi ng can be suppressed. Furthernore, the strength of the end
portions exposed.froma sealing égsin can be inproved, so that deformation
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fine pitched thin leads having a different thickness from the die pad 200
closely and precisely, it is preferable to provide the intermediate region having
20 anintermediate thickness between the thickness of the former and the

thickness of the latter in a region between the former and the latter. This

reduces a change in thickness, so that an integrated lead frame can be formed

precisely and efficiently by rolling. Furthermore, in the subsequent press

stamping, since the thickness is changed gradually, deformation of the leads

25 ‘can be prevented, especially during stamping of the thin region.
The above-described embodiment is particularly effective when the
thickness t3 of the die pad 200 is at least twice the thickness t1 of the thin
region of the first inner leads.

Embodiment 2 .

30 Next, a resin package and a photoelectron device will be described.

FIG. 3 is a plan view of a photoelectron device 300 obtained by sealing

the lead frame 100 of Embodiment 1 with a resin 302 so as to provide a resin
package, mounting a photoelectron element 303 thereon, and cutting the lead
frame into individual devices. In order to illustrate the internal stfucture,

35  the resin 302 is translucent so that the portion covered by the resin 302 can be
shown explicitly in FIG. 8. FIG. 4 is a cross-sectional view taken along line
IV-IV of FIG. 8 from the direction indicated by the arrow. For convenience, a



thin | ead and the thickness of the thick die pad is fornmed to i nprove the
rolling formability (buffer effect). As a result, fine pil&NRaechddoad i nner

| eads 20 can be arranged with high precision between a | ength of about 1mm
which is the length of the shorter side of the the pad 200. A thin second
i nner |ead 102 having a thickness t1 and a wwdth L3 is fornmed outside the
arranged plurality of first inner |eads 101. The end portion of the second
i nner | ead 102 having the same width L3 ifd t hi ckness 25 t1 curves toward
the gap between the end portions of the rst inner leads 101 and the die
pad peripheral portion 201 and extends in the rolling direction 150. The
end portion of the second inner |lead 102 (nore precisely, the outer edge of
t he end porti ¥nY-Gfretthagslec onddinute sydteachsshawnrintf&SdBramdt4 isrused. tTie
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(a release for the photoelectron element 303 mounted on the die pad 200 via this
exposed portion.

20 The width of the die pad 200 in the shorter side direction (X axis
direction) is D1, and the width of the die pad main portion 203 in the same
direction is D2 (see FIG. 1). This stepwise change in thickness on the side of
the longer side on the lower surface of the die pad 200 can increase an area
that is in contact with the resin 302, so that the adhesiveness with the resin

25 canbeimproved. As aresult, the thickness in the X axis direction of the
resin adhering on the side of the longer side of the die pa& 200 can be small, so
that the size of the resin package in the X axis direction can be reduced
further. - The portions having different thicknesses on the side of the longer
side of the die pad 200 as above can be formed, for example, during rolling or

30 the subsequent press stamping in the process of manufacturing the lead
frame. '

The width of the opening 307 in the X axis direction is D3 in the
portion of the die pad 200. The width D3 of the opening is smaller than the
width D1 in the shorter side direction of the die pad 200. This allows the

35 longer side portion of the die pad 200 to be fixed firmly with resin from the
upper and lower directions. The difference between D1 and D3, namely, the
overlapping width of the resin, can be suitably determined in view of the



t hi ckness t1) for the first inner |eads 101 opposed thereto. The die pad
peri pheral portion 201 is provided in the region having amd Mate 2002 at e

t hi ckness. Thus, a buffer effect during rolling formati on and reduction of
the 15 shearing area for press stanping nake it possible to produce fine
pitched first inner leads 101. In addition, deformation of the first inner
| eads 101 can be suppressed during stanmping. Thus, in order to forma
thick dire pad 200 and fine pitched thin_|eads having a different thickness
fromthe die pad 200 cl osely and precisellg, it is preferable to provide the
internedi ate region having 20 an internedi ate thickness between the

t hi ckness of the former and the thickness of the latter in a region

bet ween t he f dixirey stemgsth bBtHeadit pad 20hiand the dpedsg avidihangesdany fdrithkness, so
that an int eggﬁéﬁqglg}ggg frame can be formed precisely and effici ﬁntly by
rolling. Furthernorg, 1n. the subsequent pres .Stanpi.ng, since the
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Enbodi nent 1 with a resin 302 S 0, provi de resin .pa e, nounting a
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resin 302 is paABsfteSiheSRalibahptdies B 40P sHreUeitesk thy iddwe 164881 n 302 can
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resin 302 is fsedBEHM a substantiall y rectangul ar solid shape, and
The end portion of each lead exposed in the opening 307 is connected
to the photoelectron element 303 by wiring. Therefore, the shape and the
size of the opening 307 are designed so as to obtain peripheral space and
20  regions necessary for this connection. ‘
It is preferable to form a wide connection portion 111 of the support
lead 110 that is connected to the die pad 200 in such a manner that the
connection portion 111 extends between the end portions of the inner leads
101 and the die pad 200, so as to expose the connection portion 111 in the
25  opening 307 in the same manner that the end portions of the second inner
leads 102 are exposed. This allows connection between the exposed
connection portion 111 and the photoelectron element 303 by wiring. This
makes it unnecessary to provide the necessary lead for reference potential
setting such as a ground in the die pad 200, so that the size of the resin
30 package in the X axis direction can be reduced further.
The photoelectron element 303 includes a light-emitting device and a
photoreceptor, although not shown in detail in the drawings. The light-
emitting device irradiates an optical disk with a light beam, and reflected
light therefrom is received by the photoreceptor.
35 The electrodes of the photoelectron element 303 are connected to the
leads exposed in the opening, such as the end portions of the first inner leads
101, by wiring (not shown), so as to establish electric connections. Thereafter,



the outer |eads 103 are exposed from-both end faces of the resin 302. An
opening 307 is provided on the upper surface of the resinipMakeg®odand t he
die pad 200, the connection portion 111 of the support lead 110 that is
connected to the die pad 200, the end portions of the first inner |eads
101, and the end 10 portions of the second inner |eads 102 are exposed in
the opening. As showmmn in FIG 4, the upper surfaces of the netal portions
such as the die pad 200 and the first ipper |eads 101 in the opening 307
are substantially flush with the upper d¥rface of the resin 302
surroundi ng the nmetal portions. Such an opening 307 can be forned by
performng the resin-sealing while placing a 15 nold in a portion
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this exposedthospitibnr esenfihkchairatthrisficsttheradf.e Trade@b@iimenthdisdhoadior si de
direction §X @hikappRédtRnidretd bk tokidere@ ilall BEspab@idd iRhistrh@vdhfd Re¢ Mai n

portion 203 ip_the s directian is.D2 (see Fl . _Thi epw se change
in thickness gﬁngﬁg'2?@%“8?8OfﬁgIPEﬁQQWI§§H§£§ﬁd?%&%%GRB?niﬁﬁﬁﬁgg of the

di e pad 200 c##thenthanbetheforseeing dasatiption,iandedhthaagesvwhich dwne within 302, so
that the adheshe/@Resihg\WrdrahBe of @filivhléRcyCEThO ElaiiP hAYEdenddd 13 HeeSUl t, the

t hi ckness in Fgﬁiﬁmg§hamﬁ;rection of the resin adhering on the side of the
| onger side o hedi‘e pad 200 can be small, so that the sjize of the resin
package in the X axis direction can be reduced further. ' The portions
having different thicknesses on the side of the |onger side of the die pad
200 as.above can be forned, for exanple, during rolling or 30 the
subsequent press stanping in the process of manufacturing the |lead frane.
The width of the opening 307 in the X axis direction is D3 in the portion
of the die pad 200. The width D3 of the opening is smaller than the wdth
DI in the shorter side direction of the die pad 200. This allows the 35

| onger side portion of the die pad 200 to be fixed firmy with resin from
the wupper and | ower directions. The difference between D1 and D3, nanely,
the overlapping width of the resin, can be suitably determ ned in view of
the 10 March 2004



12 fixing strength of the die pad 200 and the opening w dth necessary for
the opening 307. The width of the opening 307 in the X axdMaedtr 2004 on i s
D4 inthe vicinity of the arranged end portions of the first inner |eads
101. D4 is 5 snaller than D3. This all egs inproved fixing strength of the
end portions of first inner |eads 101 and second inner |eads 102, and the
connection_portion 111 of the support lead 110. Furthernore, the | engths
of the popPﬁ3ﬂ§:of the first inner leads 101 and the second inner | eads
102 that argleexpaseébripistape opening 307 are 10 shorter than those of the
portions sealed with the resin 302. Sealing nost parts of the inner |eads
i nproves the f#dicRgd «epeisige A dispad mainipariep hivaugrslarge thigkaesy and 2 depsst mat i on of

the end pgdiph&AipotionMeAhd AtinferrRilad BickRsd dhaNar tHinkhat @EEH tie p&bAGHABRE, W th
respect to the outer lead side, resin-sealing is perfornmed up to the

portion hBRPVIAE! ol leastipe Hilrfitbqdigyaddpan pHEOS ane 15 t hi ckness (t0) as those

of the outer | gaest ckd3uppdlid cdlibet@Ub &le diBRdSand03 are fixed firmy. The
end portion of each Ieag exposed in the _opening 307 is connected to the

, d
phot oel ect ron #leAteive fathinnghlesgs having 2 sl taisigiess smalle thep b oltheidie Red  sj ze of
t he openi pgipB&Hl RitBndemhEHIRGHSat 3fd SRR HRIAT BB bHRBEN 18 the TRARE paiifherdd

regi ons necessary for this connection. It is preferable to forma w de
connect i of°B¥t+ti on 111 of the support lead 110 that is connected to the
die pad 200 in such a manner that the connection portion 111 extends

bet ween t end portions_of the inner |leads. 101 and the die pad 200, so as
to expose?the o8 HAmE preaHingde laighl. furiher eprppgising & thinserpndgnasy fead pvinge sane

manner t hadfickhdye sudbEntROy tHe@the Hfthdt BEHE BROMAHerIAET | eads 102 are exposed.

This al |l ows conpeciion beﬁmeen t he exposed . connectign portion 111 and the
phot oel ect ron EPERBHe sae98d giperlFad grigndsprbtantiplyiaa sirpe diyrlienes grdyfstdiepr ovi de
t he neceswradsyarldead for reference potential setting such as a ground in the

die pad 200, so that the_size of the resin 30 package in the X axis
direction can BEH@GUORA! apechwtinnerrad spgsiited & 3 15808 Petwes theaed PPROPldes a
| i ght - em bt thaigrstiandrtcadend tie dipfatpengerPpation. al t hough not shown in detail in

the drawi ngs. The |ight-
3. The lead frame according to claim 1, wherein first outer leads having a thickness and a width
larger than those of the end portions of the first inner leads are provided continuously from the

first inner leads.
4. The lead frame according to claim 1, which is manufactured by processes including rolling.

5. The lead frame according to claim 1, wherein an upper surface of the die pad, an upper surface
of the support lead, and an upper surface of the first inner lead are on a substantially common

plane.

6. A lead frame comprising:

a die pad comprising a die pad main portion having a large thickness and a die pad
peripheral portion having an intermediate thickness smaller than that of the die pad main portion,
provided on at least one side of the die pad main portion;

at least one support lead connected to the die pad; and

at least three first inner leads having a small thickness smaller than that of the die pad
peripheral portion, arranged such that end portions thereof are opposed to at least one side of the

die pad,



emtting device irradiates an optical disk with a light beam and reflected
light therefromis received by the photoreceptor. 35 The @0&archoziztst of t he
phot oel ectron el ement 303 are connected to the |eads exposed in the

openi ng, such as the end portions of thg first inner leads 101, by wring
(not shown), so as. to establish electric connections. Thereafter, 10 March
2004 13 optical nepbers_(lens, hologram transparent resin, etc are

provi ded on th& hersi seeleiiraidnnes lea@ haspaarow partipphavanga sprl wilte ardagvidly . The

i nvent i on pb@¥n REHRRiInggedriha e bf hehifowhdriaUhe HRRAY dlﬁtglﬁoalamedhﬂaws pi rl t
or essenti aI characteristics thereof The enmbodi ments di sclosed in t hi

appl i cat i 9t Paf 89¢ Payeidepardenposignadion aiside ppROpite o Shedd eIi’2‘|di ustrative and not

limting. The scemRcieh pbiﬂ?bdt\ﬂéﬁﬁ@ﬁdrﬁﬁmlv%oﬂuﬁﬂhxi@h@%d@ﬁoﬂﬁ@o%ﬁt’?ﬂ%tC| ai ms
rat her than PF/i t he foregm ng_description anges which cone within

the meani HyeRise of dheg leatt thagr frvidnsn legdsds pasitiened faythes framehs die eaddba® t o be
enbraced thakion pokf bMWe@ﬁ"thg Q%vﬂ-ﬁbrﬂr@hﬁﬁhe wide pbrtio8ast firdt aRr CARRGR&HWNY: A

di e pad COITBI’ISI ng a.die pad main portion having a large thickness and a
di e pad f prrtaLrstigier legh aPhvi ng an i ntermedi ate thi ckness small er than

t hat of the di @ gRPBkrRBN TheXRhtkdl BFst inn1@MIafE the actht fir@Afder RAG iStAfeLh the die
pad main portion; at | east one support |ead connected to the die pad; and

at | east tﬂ%ﬁd‘aﬁ‘r?‘f’g?m%%?“‘i%%lﬂ’éleﬁ%ﬂl%g a smal| thickness snaller than that
of the di'e pad peripheral portion, arranged such that end portions thereof
are opposed. t di e peri pher al portion. 2. The |ead franme according
to claim % £ E@Fﬂeéﬁ??ﬁﬁ‘i‘gstf’ﬁ (i 64 fygther §@%ﬁalguaﬁwélse°9%%nﬁéﬁﬁflﬁ@w%ga t hi ckness
subst ant i ali¢kviedsRebstan@lyalte saihabs @ht df B thdt irskr ledRer | eads, wherein the second
i nner | ead extends bstantl ally. in %rre direction as the first inner

| eads, and an &ﬁafeﬁl&ﬁﬁ JeERd dneg ]v%d ‘?‘é“d’gﬁﬂ‘ SIARHY ingngmp dirgsten 15 thiidgt inper o

regi on betsegand he end portions of the first inner leads and the die pad
peri pheral portio

end portion of the second inner lead is positioned in a region between the end portions

of the first inner leads and the die pad.

8. The lead frame according to claim 7, wherein a plurality of the second inner leads are provided

such that the first inner leads are interposed between the second inner leads.

9. The lead frame according to claim 7, wherein an outer edge of the end portion of the second
inner lead in a direction of a side of the die pad opposing the end portions of the first inner leads

is positioned within a range defined by the width of the die pad in that direction.



3. The lead franme according to claim1, wherein first outer |eads having a
thi ckness and a wdth |arger than those of the end porti thélacdh 2004 fir st
inner |eads are provided continuously fromthe first inner |eads. 4. The

| ead frame according to claim11, which g manufactured by processes
including rolling. 5. The lead frame according to claim1l1, wherein an upper
surface of the die pad, an upper surface of the support |ead, and an upper
surface of the first inner lead are on a substantially common plane. 6. A
lead frame coOMA ieSihPaikage BhPrilag conprising a die pad main portion having a
| arge thickness and a die pad peripheral portion having an internediate

t hi ckness smal | er 2f¢4R0 fAREsHE adisepad meinpushandrying b lrgeducknessepd s dig@abn at

| east one si gaighbral fetichi HaviRgEh ABAedAd thicRRkss ShalleLRS hARE 1S WRRRAY tnalnead
connected to the die_pad; and at | east three first inner |eads having a
smal | thi ckn@%‘é“’%ﬁﬁ%"l“gﬁ Of pdFpst Mg eidg Pl hpdicgpdmpiggortiger i pheral porti on,

arranged such thaht1343@1011@@131?0&@@&&@{6&@({toaﬁ@di@pﬂpsed to at | east one side of
the die pad, 10 March 2004 15 wherei.n each first inner |ead has_a narrow

portion having a &ngast tWeitHitArmgnigads hayipg #thid drekngys smaller o etefideatis ar ger
than that of pidripidrd @i refRd sidA@hdd 8id RWidA® tHeteBarPGpoidd g d@gba& he die
pad side, the wde portion positioned on a side opposite to the die pad, a
connect i on p8FIRBEIREENhe narrow portion and the wide portion of a

central first i naedsinfeadalal thdBe dd, the 8dpott a@end the Skt bR @hdd BAdS i S
positioned farther fromthe die patxd t han Lﬂconnectl on_poi nts between the

narrow por t i SHERE MRHBCKRPHRS 1t 9t SR UPRST syrfarsindiapad pf 4 leWarSuEERe ol 8t to the
central firsticipadaid dpp@durfaedofahdan pbRioweathd e ieRPls®l first inner |ead
and the adjacent first inner leads is smaller in the narrow portion than
in the wwde portion. 7. The lead frame according to claim®6, further

conpri si ng ail.line r&pGRAAgé Mekingeadalian #8erdin alidietioreporisnbahastki al |y t he
same as that . of lt%g first .inper | ea}ds, erein tpe second imt]ef—;é | ead

ext ends subs{RtIFAE eOVeras vathdagresipisianger Gap alength et eposed Porignsof thediils, and an
end portion gainetlbglssecond inner lead is positioned in a region between the
end portions of the first inner |leads and the die pad. 8. The |lead frane
according to claim7, wherein a plurality of the second inner |eads are
provi ded




such that the first inner |leads are interposed between the second inner-

| eads. 9. The lead frane according to claim7, wherein ani@Maesh 20dge of the
end portion of the second inner lead in a direction of a side of the die
pad opposing the end portions of the fingt inner |leads is positioned
within a range defined by the width of the die pad in that direction. 10
I\/a(rj ch 2004 1621Dhe r&if RRkdge E&@Mﬁ@&% CIIPI0, Sh&8in uppdd iafd uaagr SUEFRGRE bf?“]dt 'I't@lsta di ;e

ad main portio avi,ng e . thic peripheral portion
EaV|ng an |nté?ﬁ88?§ﬁ% Eﬂ%ﬁﬁ%n@Vﬁ?WgﬁOWhﬁb%ﬁgnﬁﬁgﬂﬂFﬁpﬁﬁd mai n
porti on, prowmﬁ@ﬂdﬁmoahﬁn@m&he@me side of the die pad nmain portion; at

| east one support |ead connected to the die pad; at least two first inner

| eads having a third thickness smaller than that of the die pad peripheral

portion, arraagﬁﬁr&ﬂﬁﬁmh@ahmﬁﬂmmm@Emhpnﬁwh&emeof are OppOSﬁd to the d:e gad
eri pheral portion; n for sealln di e t he support |ea
PRd The fir ot 1 nndret Bl B B bmerrut e s SoRp R aa spar BRem an
upper surfac Qlaﬁﬁgla aridalatgeotharothht Qe nSddvh @:&&orgfhetnbﬁow Pérfop@itidfiell caRRer
surfaces of tf % thon of .the .fir i nner | eads, % he resin
package accorbﬁ 5 & 2p e pidsportign@piiope OII‘%ﬁ § pprgtitedo s deiPath of the first
i nner | eads Cover%dpalhetvhzeﬁhle fiks® finer lecdls hre vgder i thawida pbiog than of thexdpesed
portions of the. fir i nner |eads. 10 March 2004 17 12, The resin package
according toP® 8&5?%? 0, wherein upper and |ower surfaces of at least a part
of a side differentlehst ciemtideepostictles @fered@itilibte rg@ad to which the first inner
| eads are opposed is covered by the resin. 13. The resin package accordi ng
to claim10, wherein each first inner |ead has a narrow portion having a
smal | wi dt h dddA sesin plekapo¢drippisinghavi ng a wi dth [ arger than that of the

narrow portion, the.narrow ort| ositione 4% ad  side, and the
wi de portion posi FiRed 8’Hp fgeﬁgﬁgglﬁogl@g’aflﬁ%agﬁ‘% élﬂlegg"ﬁﬂé dsdedeen t he
first inner Ipesgsrahp@tion lﬂa@mgamuﬁdm(admd&uqkﬁésh brodllet thamthktoftHvelidymid mew

portion, and at. | east., t.he ort i.S vered wth the resin. 14. A
resin packag Fort Oﬁ’}ﬂ’ O\gderg'l on aWeas?orE: side 095!16 die pan? main portion;
at least one support lead connected to the die pad;

at least three first inner leads having a small thickness smaller than that of the die
pad peripheral portion, arranged such that end portions thereof are opposed to at least one
side of the die pad,

a resin for sealing the die pad, the support lead and the first inner leads for
integration while exposing a part of an upper surface and a part of a lower surface of the
die pad and upper surfaces of the end portions of the first inner leads,

wherein each first inner lead has a narrow portion having a small width and a wide
portion having a width larger than that of the narrow portion, the narrow portion being
positioned on the die pad side, the wide portion being positioned on a side opposite to the
die pad,

a connection point between the narrow portion and the wide portion of a central
first inner lead of the at least three first inner leads is positioned farther from the die pad
than connection points between the narrow portions and the wide portions of first inner
leads adjacent to the central first inner lead, and

a gap between the central first inner lead and the adjacent first inner leads is

smaller in the narrow portion than in the wide portion.

15. The resin package according to claim 14, wherein
the part of an upper surface of the die pad and the upper surfaces of the end

portions of the first inner leads are exposed by forming an opening, and



a die pad conprising a die pad-main portion having a |arge thickness and a
die pad peripheral portion having an internedi ate thi ckné8#ascra?00 t han
that of the die pad main portion, provided on at |east one side of the die
pad main portion; at |east one support lj@ad connected to the die pad; at

| east three first inner |eads having a small thickness smaller than that of

the die pad peri maﬂmlofﬂﬁropérmg,maﬁﬁaﬂ@edfmmftﬁamelﬁadpmgmﬂﬁstt her eof
are opposed t.o east one seal ing the

re
e paa "t he B et sl S rgoRion SHE pHHE AR B depter ot LR BH on whi | o
exposi ng a pafpottiodfsidan upper surface and a part of a |lower surface of the
di e pad and upper surfaces of the end portions of the first inner |eads,
wherein each first inner lead has a narrow portion having a snmall w dth and
a wide portilmmlphmbﬂ@tranmmehomﬁﬁs@;@f than that of the narrow portion, the
narrow portion bei%g_ g tioned E ﬂ@ pad side, the wi de portion
bei ng positi oned K5 P%’qﬁﬁﬁﬁgPWQDf I ARXOT i ¢ pad, a connection poi nt
bet ween t he narrOWﬁhOtbblb@ﬁnal&dleﬁthﬁ)uWedenmﬁlﬁﬂplem‘ilriﬁcfeoﬁtlﬁelmp’anandfi rst inner
| ead of the at least three fi nper, | eads is positio ed farther fromthe
die pad than conr?&??‘im&hy 315]?1??’ F’\REJPFC[OH@W%&PP rﬁ%?r’t‘? SHFICSIMPACKIRE Wi de
portions of ﬁmds&mngmepMﬁﬁﬁﬁd@1admament to the central first inner |ead,
and a gap between the central first inner | ead and the adjacent first inner
|l eads is smaller in the narrow portion than in the wide portion. 15. The
resi n packagd 7atieghdioelgction detica mdi:eﬂmg tolediigi16, wikesipde phadel@fionigipant sur f ace
of the die p%g)malqsesa ehu(g ere sur. ShtOf ”]’ﬁ end ort ns of t.he first
i nner | eads arereXpdded’ ‘@"ef S A" lﬁg ﬁ Spdnt ﬁlarﬁ ‘rHEILf‘UZr %#°%8 a width
of the openi ragd h ph@oreiep@cior areivihg eefiettekblight ﬁ'blhehedb&)rdiﬂghnédilnﬁ.SI ng the first
inner leads is smaller on the end portion side of the first inner |eads
than on the die pad portion side. 16. A photoel ectron device conprising:
the resin package according to claim10 or 14; a photoel ectron el enent
nount ed on an upper surface of the die pad; and an optically transparent
menber for covering an open region of the resin package and sealing the
phot oel ectron el enent.



| T The photoel ectron device according to claim16, wherein the
phot oel ectron el enment conprises a light source for em ttiG@iarergbdog t h
which a recording nmediumis irradiated, and a photoreceptor for receiving
reflected light fromthe recordi ng nmedi um ABSTRACT OF THE DI SCLOSURE
LEAD FRAME AND RESI N PACKAGE AND PHOTOELECTRON DEVI CE USI NG THE SAME A

| ead frame includes a die pad including a die pad main portion having a

| arge thi ckness and a die pad peripheralégortion having an internediate
t hi ckness smaller than that of the die p mai n portion, provided on at

| east one side of the die pad main portion, at |east one support |ead
connected to the die pad, and at least two first inner |eads having a smal
t hi ckness small er than that ABSIRAGT @FHEHERISGIHeSHREporti on, arranged
such that end portions thereof are opposed to the die pad peripheral

portion. The thick die pad,prQyv] éﬂ roperties, and
reduci ng the thickness of tﬁgAﬁ%gggigfggagﬁﬁﬁﬁéf @ﬁﬁﬁgﬁﬂ eads to be
produced. Such a | ead AND REOTQBELEETRON DEVICRUSENG THESAME:ss st anpi ng

after beltsgshaped regions having different thickness are forned by

rolling. Figure 1 A lead frame includes a die pad including a die pad main portion

having a large thickness and a die pad peripheral portion haviﬁg an
intermediate thickness smaller than that of the die pad main portion,
provided on at least one side of the die pad main portion, at least one support

10 lead connected to the die pad, and at least two first inner leads having a sma]l
thickness smaller than that of the die pad peripheral portion, arranged such
that end portions thereof are opposed to the die pad peripheral portion. The
thick die pad provides good heat release properties, and reducing the
thickness of the leads allows fine pitched leads to be produced. Such a lead

15 frame can be manufactured easily by press stamping after belt-shaped regions
having different thickness are formed by rolling.

Figure 1



