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 devi ce including an optical sem conductor element 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
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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 sefnc t I I's nounted on the die pad in the opening, and
the 20 el ectrg' elﬂ!l(t:1 'i:?%ie opﬁ’%al, sem conduct or el enment-are connected by
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use, such a photoel,ect.ron device I.s nounte an-optical pic
devi ce or themf’\lﬁ'@dt‘r'l’ﬁ’t‘g?l%ecﬁs&bp%‘?]f&ﬁ%r reproduces 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
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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 effective 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



35 di scl oses a sem conductor device including fine pitched inner |eads,
produced by pressing the end portions of the inner |eadsi10Mamh 20Q: e pi ns
to reduce the thickness. In this disclosure, the end portions of the inner
| eads of the |ead 10 March 2004 2 franme produced by rolling are pressed so
that the thickness thereof is reduced tgQ 1/6 at the |argest, and thus

thi nner inner | eads can be obtai ned. How€ver, conventional photoel ectron
devi ces or sem conductor devices and nethods for producing these devices
have the followi ng problems. 5 Wth the increasing capacity and further
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| eads i s reduced fg‘f%P i rﬁlélg tog {Oﬁf)ﬁjen%'ieﬁor{’gt h ?n?ﬁg Eﬁﬁp I%ﬁ%“’]fﬁr t he
thin inner |0ag# l@ﬁbl%'é%ﬂ framg o gprenitn gnsure degt a@e%ﬁesn‘opmsd@imcnét i on or
ot her  prigbl qmr'tisné bﬁ@bynmer lesdwﬁvhuiﬂ/ﬂﬁ riecéghty fe ok Prich Odan@lbt bbe end
portions of thg %adfn o&%ﬂa%?roﬂeéeg{ce?ﬁ&‘&&%g a91fo fegy opti cal
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di recti on of leads ismeduced 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



side of the rectangle. SUMVARY OF THE | NVENTI ON Therefore, with the
foregoing in mind, it is an object of the present 35 invé@tMarch 2804or ovi de
a lead frane including fine pitched inner |eads and a die pad having a

t hi ckness necessary for good heat rel ease properties. Furthernore, it is
anot her object of the present invention to provide a |lead 10 March 2004 3
frame having good adhesion with a sealing resin. Furthernore, it is another
obj ect of the present invention to provide a | ead frame that has such
characteristics and is produced easily and inexpensively. Furthernore, it
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Furthernmore, it is FapieRRbrh Reh ded BELIY He60t ihAMATH ©rbfidRbaskge 2
resin pacégge t hat ﬂg& uch h% acteristics ang I S oduced easily and 10
i nexpensi Vel \P2FiFt ﬁﬁslflg‘feﬁcl?o f‘?}&iﬁt Fatien gpd pgt %ﬁ%ﬁﬁf"?ﬁ@ﬁt ion to
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produce in S i e Q e _prese I nvention
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t hi ckness andegitRaskpgrthst bapReshsharpderis@es andismyodwcedeesiyend at e

t hi cknesslsndhberenkivaly. t hat of the die pad nmain portion, provided on at

| east one side of wgdig.RAs igt%hlrbgg%lhfﬁ{& Lons ifiAio)5 SUARGL! | ead
a

connected to the die t. two ilrst nner S "having a
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smal |t hi ckndbuietyas phstoslegion Asyies having 2ap prtrelsase Brneaties taterBn,
arranged suclbetizatl witlehighdupput, henbighhsarforfance ang popwdutal t he die pad
peripheral pgpéifRRsivegeording to the first lead frame, in the case where

Side of BRe thi ok AiEohiat Bae o the gereRbipveptan oG Bemrprenuine -
porti on- havi rigdiapad mainmediien baving aldargedhickneey amdia die parbperipkerst t he die
pad mai n por tgogtiod Bavify @R ihbemlediib thidkedsslseadier tRACtIMARE SRS die\Yaan t he
region havi N4 5% ﬂo%&{,rﬁ'gﬁﬁ&f oh g’t fe‘%@? 3nie bide Bf £he u‘.jlg%ad 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



between the thick region and the thin region having significantly different
t hi cknesses, a drastic change in the thickness can be eli i) Mareld20Ghd t he
30 regions can be forned at one tine by rolling. As a result, the thickness

" of the die pad necessary for heat rel ease properties and the reduction of

the thickness of the end portions of the inner |eads necessary for fine
pitch can be a I eved a the same time. " Thereafter, mniature | eads can be
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leads, the inner lead positioned farther from the center has a connection point

20 nearer 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.



poi nts between the narrow portions and the wi de portions of the first inner
| eads, the inner |ead positioned farther fromthe center haMarchc2G0decti on
point nearer the die pad. For this reason, the first inner |ead positioned
farther fromthe center has the |onger w de portion. Therefore, the
strength of the thin first inner |eads can be kept high even in the
vicinity of the end portions thereof 5 Therefore, defornation can be

suppressed during mﬂﬁ@oﬁéfﬂspecirbﬁthe gmaﬂvﬁ@ };h&ﬁs ggp g%@gf%ons

fromthe seal resin,can
Thus, peelsl nd Ir?s%BﬁfI'fs‘lf?é‘t’rogép %Tgfher%*’s‘#‘ﬁc

addi tion, si adargethidlawds gad aidie padipbsphéml pMOnrlmving/\axpﬂitbhﬂédlaﬁd ne
pi tched fi rsthicRAs dnRANS thaA the @ik aiée[?amai’iﬁ drtion [f&fo%’d;&tﬁ e thick
' i

die pad main ood he ro et | ead
frame of t heopgesgr’l’? tﬁlenélgrﬁald a’l“rRﬂr%B’é'sa%al ope &R terRegted tsthenavi ng
a | arge thi cRifckad, ahleast b firsfrinpexileas haviegiaomdlhthickpeas smlallektm:s smal | er
- than that of thdb&;f&h&di@;ﬁﬁ%p&ﬁphér&?ﬁ&hﬁﬁ%ﬁﬂﬁ ¥Rl thik ﬁ%réﬂd' o ¢ h each

Che thin rogpaacet de'oBRBR dolnt dfs nl SRl e Sred eeaing. |

the thin region
per pendi cul afb¢ %‘etﬂﬁ‘ét thy S‘%HP@W@F‘@ agAspefirstinnerisads fr ifegtatR@onhie | n

anot her as peexpasing apagiroefaanippenyeifhécoand 8phitioFh 16 W6 shras bpas: @b ptaﬁe

.present i nvegﬁag ff)@g't' | d main portion
having a |arge %@ iﬁgﬁﬂﬁﬁl ggberl eraﬂ%g%) %I on having an
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havi ng a s é%& SS smal | er than that I e pad per Rer al
portion, arrang SucC that the end portions thereof are opposed to the
di e pad peri Phﬁ@a @i"? &esin padkage dfdhe presentiswention indhelediscdigadd t he
support | ead Hrifh |Ha§tmﬁllhn‘é1?tlonélam$tgfadargerﬂudgrea$ iand a\iid pael peeiphasl ng a
part of an uppdiendayingea inteanedige ficlofesesthallve thanhidt a€ ereafic piEmdingpapash, and
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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 point 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




A. second resin package of -the present invention includes a die pad
including a die pad nmain portion having a |arge thickness,iOdMuica2d®sL pad
peri pheral portion having an internedi ate thickness smaller than that of
the die pad main portion, provided on at |east one side of the die pad
mai n portion; -at | east one support |ead connected to the die pad, at |east
three first inner lead having a small thickness snaller than that of the
di e pad peripheral portion, arranged such6 that the end portions thereof
are opposed to at | east one side of the die pad, a resin for sealing

the' die pad, the support |ead and the first inner |eads for integration
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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.



| nexpensi vely. These and ot her advantages of the present invention wll
becone apparent to those skilled in the art upon readi ng1aMiremnzm4dst andi ng
the 20 follow ng detailed description with reference to the acconpanyi ng
figures. 25 30 35 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a plan view
of a lead franme of Enbodinent 1 of the present invention. FIG 2 is a
cross-sectional view taken along line Il-I1 of FIG | from the direction
indicated by the arrow. FIG 3 is a plan-iew of a photoel ectron device of
Enbodi ment 2 of the present invention. FIG 4 is a cross-sectional view
taken along line IVIV of FIG 3 from the direction indicated by the
arrow. DESCRI PTI ON PREFE D E I rej.nafter ferred
enbodi ments of the g@@ﬁﬁ £ A0S it E& r«%&% '\ﬁngoeeléﬁwbganw@wn% gFdRe to
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changed by chaﬁ@ql?glmw&hpbgrqwe@na*@fl copenn@dy isthefraling diregtion 186. shows only

two repeating unitsA diipad20lackidesah diepad iadiBoitivn 03 iviiey A lvper
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



of such units that are repeated continuously in the rolling direction 150.
A die pad 200 includes a die pad main portion 203 havi ng 40IMarge200shi ckness
(t3 =0.5to 0.7nm) and a die pad peripheral portion 201 havi ng an
intermedi ate thickness (t2 = 0.3 to 0.45nm 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 rectgngle is parallel to the rolling
direction 150. The lead franme further includes a plurality of |eads
extending in the direction substantially perpendicular to the rolling

direction 150 on the si 20.0f .both shorter sides qf the dj ad 200.
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of other | eaddarkpeemradused bygerinsgaling as desraibgddaterw preferably i s about
1.5 to 3 tines |argFhe whith dfleechirit inner Iehd 16 RhEs tivé etiatdons, taé, & he end
Por ti ons of f issh JaRRbn kELSI AHlionBAELnAL iR 6 B A 0RLER » The First
i nner | eads 101 are_$gQV| ed | ,suas g@ﬂggn%%éghﬁt t he ‘e ortions

t hereof are ogﬁ%@EH” t e ORIk sid§ sideert %Oﬁﬁﬂi%éaﬂolln an 10 March
2004 8 exdhpl deytinbfi€r, alportipw bavingst smalh eridthaa defeted tame “asmrewngedion? each

of the right ,8QQ Adlibn BhHGE SOkidih GardbLiRAGH200F thE B ¥ bibhid rdi ke end
portion of ea_rq‘lhas first i nner {l‘ﬁad ]i%) |0? 0. 10?m7¢§ The arran ene%cgaﬁ (L2)
bet ween the efti2S pBIAFPQHLT: {ThE PPSIFIER of theointisprnertion poiry) 4% FtHE first
i nner | eads 1@&rxovep&tionanbunedinto thewide pardivs i & eomindddysibdposipipogift e t o
the die pad 2@Re fifdtSnned184d 161.3)MB¥e FREM A, She bRFI HI3t indePleddBthd NE
arr angem% g%‘x)re (ﬁ.lfg't) 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



between the outer |eads 103 is 0.25mm Al so the support lead 110 is
connected to the sane outer |ead 103 as above on the side10pf=psh 2@04 0 t he
die pad 200. The distinction between "inner" and "outer" used herein with
the 10 | eads is based on whether the | eads are exposed fromthe periphery
of a resin package produced by resin sealing as described later. The wdth
of each first inner lead 101 has two variations, that is, a small width on
the end portion side (on the side of theglie pad 200) and a larger width
on the opposite side (on the side of the outer |lead 103). 15 Hereinafter, a
portion having a small width is referred to as "narrow portion" and a
portion having a w dth larger. than. that of the par portion is referred
to as "wide p&PehEAP .Ieﬂrbe* 8%’1"{358’5%’1‘ Pf%@%@ﬁ%f tve%ﬁ RTEFHSIBBIMRS. at whi ch
t he narrow pdbeigap betwean thedeadstamdt Hetwedrdthegoads amd te: detpedZ0adsl by t he

position of Lhesthhfisly bR ko tigAgidiA be tIELd SPSiGkL Hﬁ?ﬂh!iﬁme%@@f%%@é%@l first
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200, when Sonpreseihgvpr torréntingalefiomationaf theleads iscadnecdiserst afberf i r st i nner
| eads adj acenpréc@sdihe central inner |ead have connection points at
posi tions nearer thﬁ,
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can be inproved, sd Pk otder Bradidesreanimsdhy thickuess. of theleads iscetiqshine gfhg from
the resi niEanatdesdfipe poced lebdn [r$irming shinlgadshpeng athirines tdeschée bed
L7 7, 2, oLl ol e 0 81 1 06 b SR o
rolling to a PPEWRHRaYRE ehiniRHRedatefiickaermbetiveonbae thitknats bk | ead i s
provi ded wi t htlinpeastiatdthe thidknascefthbyhipk dispadt mrfpimed to ifgerogathdet ween t he
l'eads and bet yREAg thidbBRYHaMS defeet)t N&s R38siAP QideSpitched 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 11 curves toward the gap between the end portions of the first 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 (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



substantially equal to the wwdth of the I ead. Since the thickness of the
| ead can be reduced, nminiaturization can be possible w th0 pMaegs2&4anpi ng,
and 5 pressing for correcting deformation of the | eads is not necessary
after processing. Wen the thickness of the die pad 200 on which a
phot oel ectron device is to be nmounted is increased, the heat release
properties becone better. In formng the die pad main portion 203 having a
thickness t3 larger than 10 thickness t0qgf the outer |ead portion by
rolling, the die pad peripheral portion 01 having a thickness t2 (t0 < t2
< t3) is provided in the periphery of the die pad 200. Wth this portion,
the variation extent. can be changeq%stepmﬁse during formation. Thus,
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preferabl¥ i n a.)g Ot% | c%r.gl?%s | ce lﬂ%ﬁ ,OLBan O}I:? cal pick-up for an
optical d gk gRjiterm ¢ thd ﬁg»etfvgﬁe ¢ thickpessipd fhe 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



10 March 2004 10 miniaturization is required. Furthernore, as in the
arrangenent of the |leads on the right side of the die pathRAchafooBl G 1,
when the second inner |eads 102 are arranged in such a manner that the
first inner leads 101 are interposed therebetween, further mniaturization
in the shorter side direction 5 can be achieved wth the same nunber of

| eads. Al so the second inner |eads 102 are connected to the sanme outer

| eads 103 as those connected to the firsi i nner | eads 101 on the side
opposite to the die pad 200. In this enb bi ment, in form ng belt-shaped
regions having different thicknesses in parallel with the rolling
direction 150 in the lead frane, a 10 region having an internedi ate '
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Next, a resin pac tron _device w | escri FIG 3

is a plan viefiedr %W%P’é%@ Bﬁﬁ@éﬁ? £ad 380 1oerngsed i thy lawer W’r’éﬂcetc‘lﬁe | ead
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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



frame intq individual devices. In order to illustrate the interna
structure, 35 the resin 302 is translucent so that the potd Manchc2ooar ed by
the resin 302 can be shown explicitly in FIG 3. FIG 4 is a
cross-sectional view taken along line IV IV of FIG 3 fromthe direction
I ndi cated by the arrow. For convenience, a 10 March 2004 11 X-Y-Z
rectangul ar coordi nate systemas shown in FIGS. 3 and 4 is used. The X
axis direction corresponds to the roIIin& direction 150 in FIG 1, and the
Z axis direction corresponds to the ver Pcal direction (thi ckness
-direction) of the resin package. 5 The resin 302 is forned in a
substantially rectangul ar solid shape, and the outer |eads 103 are exposed
from bot h end fikispesrexfgth bftheadic pa32D0 aAd the pparing wadh neeaoy fidaedeon t he
upper surfaceoﬁgﬁhggoqpsin package, and the die pad 200, the connection
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on the side ofiX¢ ger side of the die pad 200 can be snall, so that
the size of the resThe gathatieniofieadicleXd expaediif €ed sp2Ringe30 R coRaIted

further. ' Th rdu i ' -t hic | f the
I gn;; si de %‘@F#{(’gﬁe%%& %%thié(g%g?gl%g% tf%@?%trg?reég?e %ﬁ()hﬁ)e(sa%(ngﬁtﬁflge, during
rol ling or size of the opening 307 are designed so as to obtain peripheral space an

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,




30 the subsequent press stanping in t-he process of manufacturing the | ead
frame. The width of the opening 307 in the X axis directi ¢dMascHB004n t he
portion of the die pad 200. The width D3 of the opening is smaller than the
width DI 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 firmy with resin
fromthe wupper and |ower directions. The difference between D1 and D3,
nanely, the overlapping width of the rei'n, can be suitably determ ned in
view of the 10 March 2004 12 fixing stre 6th of the die pad 200 and the
opening wi dth necessary for the opening 307. The width of the opening 307
inthe X axis directionis D4 in the wvicinity of the arranged end portions
of the first bpheal oheablers (Rhs, HiMograns; trmamapirent résim &0R) arehprovialedansthienpr oved

fixing strengphoRkichitn eMtahisBa0Sedlithe bérihg hner | cads 101 and second
i nner leads 1

2, angd the cannecti.on porti.an 11 of the support. | ead 110.
Furthernore, the | enﬁl@'? Hegipon may p}i’(‘}rel‘%ﬂ%eddf‘ GF]PI‘?%'JTPW%W‘;’HHEEEIP% i} and
the second i nbleg spivihds esseatinhetaracteristigsdbertof.n FliveerobatiinegtSdisclases ih0
shorter thgan tieappREatidiCarB@b bl ObisidGal §slalirbdpebiislifalPaiiPandapl | NY MOSt

parts-of the j.nner | s inmpreoves the.fixi.ng strength of t i,nner | eads.
Mor eover, def Oriat: g-oﬁf‘@? S‘ioﬁg Ogﬁﬁ’ 186?‘??% 1 ‘%cﬁt@gﬁ)ly %g‘e PPB?H%%(&CI?‘&% n hardly
occur. Furt hef#tbeethag bnthedomeoing desehiptiounad dlledangesiwhichemime wihin ng i s
performed up tiee iBenP@andaanpayf sfivAlen§uTehetdifs bl3ntandbdltdgesame 15

t hi ckness (togﬁﬁ§m%agﬁgﬁgﬁ t he outer |eads 103. Thus, the outer |eads 103
are fixed firny. "Theend portion of each | ead exposed in the opening 307
is connected to the photoel ectron elenent 303 by wiring. Therefore, the
shape and the size of the opening 307 are designed so as to obtain

peri pheral space and 20 regions necessary for this connection. It is
preferable to forma w de connection portion 111 of the support |ead 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 |eads 101 and
the die pad 200, so as to expose the connection portion 111 in the 25
opening 307 in the sanme manner that the end portions of the second inner



| eads 102 are exposed. This allows connection between the exposed
connection portion 111 and the photoel ectron el enent 303 by Maret 2ap4 Thi s
makes it unnecessary to provide the necessary |ead for reference potenti al
setting such as a ground in the die pag4200, so that the size of the resin
30 package in the X axis direction can be reduced further. The
phot oel ectron el ement 303 includes a light-emtting device and a
photoreceSPﬁPﬁShlthough not shown in detail in the drawi ngs. The |ight-

em tting deviee@frhimé aipak@s an optical disk with a |ight beam and reflected
light therefromis received by the photoreceptor. 35 The el ectrodes of the
phot oel ect ron &fispaheorpeisingp diepathmainpeanion avingen largs fhidness perkadic pal t he

openi ng, géHpherdiSpobtitA heNfy AOhieiRARtOhickdtss fnlalit thid AR bf 1h8 8 $ad H8th ol I'i NG
(not shown), so as. to establish electric _connections. Thereafter, 10 March
2004 13 oPPyida ol igeoge fife{dhe Hopgramporiemnspar ent resin, etc.) are

provi ded on tha leRt@k0@ip6f 128 BorRbREBD theIFEDatiOmaeal the opening 307. The

i nvention may be enbodied in other forns w thout departing from the spirit

nbod
or essential cHafacMa s fneslesds bpvdnga spidl taiplssersaliershagittat pighedie Pl 5 this
appl i cat i paiphésl ﬂoﬁiolﬁ,earﬁﬁ%bﬂlsg&lrtﬁﬂ ehdpcidns HRERE ST Sped th kHésld ki p¥pneard not
limting. The scope of the invention is indicated by the appended cl ai ns
rather thBH"YY the foregoing description, and all changes which cone within
t he meaning and range of equival ency of the clains are intended to be
enbr aced %E@é?ia. 10 March 2004 14 CLAIMS: 1. A lead frame conprising: a
di e pad conpFief fgmsagrringde clam h Tyt somwriniag ¢ HHn spondrigner (ad BYHESs and a

die pad pekh@beibstntROy tHe@indAMhAl O @B fikshingé@ds,at € thi ckness smaller than
that of the die, pad main portion, grovided on at | east one side of the die

pad main por t i Bhcreigthe sgeond ingerdead fsisads supstanyalboh AsEnedrecten A dhedicy i%H:  and
at | east tew, 4ddr st inner | eads having a small thickness snmaller than that
of the die pad ri pher ortjon, arranged such that end portions thereof
are opposed toa"c‘%@pa ’Qnﬁg%e Pl?dplﬁ’é‘i’éelad BPGPHIPNSA In DIESHR et}”é%{’dﬁ? 4 P98t or di ng
to cl ai m dfthd fist ihedr laedgditis digpad pefipheras peaad | nner | ead having a

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,



t hi ckness substantially the sane as that of the first inner |eads, wherein
t he second inner | ead extends substantially in a sanme dir édtMasch 2604 he
first inner |eads, and an end portion of the second inner lead is
positioned in a region between the endjgortions of the first inner |eads
and the die pad peripheral portion. 3. The |ead frame according to claim1,
wherein first outer |eads having a thickness and a width |arger than those
of the end por Mh&iFi c3¢h @fﬁ‘émﬁ}eéghqsﬁﬁ’é‘fm‘f’E%gn%v@gﬁrsé’@ilé}’éﬂhE‘@r?t‘f”ﬁ@ousl y from

the firstpohibnBividgA@ddh 14ger RA thed 8ftnE AR ;ﬁ;&i‘dﬁf Ak RftrdoPpcetichl p¥kidioneddh i 1 S

manuf actured by processes including rolling. 5. The lead frame according to

claimi, \ﬂﬁ’é’iaéﬁlﬁeélﬁ‘ﬂﬂ‘b@m%‘m@%’éﬁd@ atg’r‘ilé"ﬂ?"éltf‘ptﬁ@leda‘hpaépper surface of the

support | ead, a@dn@aloma@f bew&ehma%w&;b@ioﬁ hddSihe b1MRSbrtibeach c%ﬁt‘?al@iﬂsta
substanti aIIy conmo 6. | ead frame conprising: a die pad

conpri si ng™& lﬂ?dEOfﬁlEth }Fﬁﬁt#‘rffoff‘rﬁtl‘%‘ﬁr keadsi ihppsitiopgd fgeher W@Q%%P%Wa di e pad
per i pher akomi@étion §Binkdéiweeh AB nhrfive Maﬁ&h& RidelobRRas SRt kr eiRAGRRAL Of
the die pad mai n port.i on prOV| ed on at | east one side of the dl e pad
mai n portlfb‘il}eceé‘frali%%tﬂneb &¥pport |ead connected to the die pad; and at

| east three fikghp bdtR&h theRplisal RAYINAG IdABINE a8iMAIMOS S Bl iEimdilian t hat of
the die pg% peri-pheral portion, arranged such that end portions thereof

are oppos & EEORPOTanbEn ke widgRorent he  die pad, 10 March 2004 15 wherein
each first inner |ead has a narrow portion having a small width and a width
portion hV|n width [arger_ than that of the narrow portiqn, the narrow
portion pdstis Wﬁézﬁ’mﬁﬁ"(i £ tgiclimp Sfuehe) somprising i thra se0Rqd RS 15ddringhed on a

si de oppogii¢kaedsGuishatidiy@hdiasle afthaUR MR G4 @eP@Add between the narrow portion
and the wide portion of a central first ?t%ﬁﬁ | ead of t he at Ieast t hree
Y

first inner | edgreindheiseondigiseisad extqnfipub e same digegtion asdhe tslGARECt i on
poi nts befsseeand he narrow portions and the vm de portions of first inner

| eads adjacent to, the c tral first inner_|ead, a gap between the
contral firot FRHEHPORGRG Bdsn ma%nlg?ééwosw ln?m@nbﬁwga%gﬁgannér in
t he narr owr pefitst PRetlb@naidihd fiepmd. de portion. 7. The lead franme according to
claim6, further conprising a thin second inner |ead having a thickness
substantially the same as that of the first inner |eads, wherein the second

i nner | ead. Bhtleiddtntubskding foalainy 7) wheteis 8 pRratliy el seddnd sunbileadk bfeptovidener

| eads, and
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.



an end portion of the second inner lead is positioned in a region between
the end portions of the first inner |eads and the die path MarchT2094l ead
frame according to claim?7, wherein a plurality of the second inner |eads
are provided such that the first innerjkeads are interposed between the
second inner |leads. 9. The lead frame according to claim7, 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 1is
posi tioned wid M Rsia phkBgeofphitingd by the width of the die pad in that
direction. 10 March 2004 16 10 ‘A resin package conprising: a die

conprising a die 6§3%FW%PEFSFPRQQV}3H’QPO§NF@P§E€‘E’r"t‘fﬁ?ﬂﬁfé@ésséﬁ‘aa éleﬁi“b pad

peri pheral pgédgheil favdneviag al RicahaRAé RlcRndshiBNRESE GARF IR WidJadhalhat  of
the die pad main portion, prow ded on at |east one side of the die pad

mai N porti onPOHPD.PEYided g 8 Ieasang side pEthE dis AAWEIN@EIFB t he di e pad: at | east

two first inner | @taéa%tM%hﬁiﬁnaeaahbﬁrﬂctédltoqmtsﬁadsnm |l er than that of the die
pad peripheral portion, arranged such that end portions thereof are opposed

to the die pad pétrlPaﬁh@’PaﬁrStﬁB’te{ fegsishavipga thurd gigkpess spalles 1ep Hgt 9ijee & e pad,
the support bebstrighdalbhbeiok,iahhoet BitAthat e@ﬁﬁ)rﬁdﬁg thelebt £GbpbiedRo WBlePa@X POSi NY
a part of an qg@er surface and a part of | ower surface of the die pad
and upper suPPHROE RFtigHAdang portions of the first inner leads. 11. The

resin package accekdinTer deflingltid dit gdd, theB@pBit Read anda Rt iBher RaObF | ON Of the
first inner_leads coyered with the resin |s | gnger }han a |l ength of

exposed por t fEHEASR Waflgesppsing a p é?“P@éﬂEfaC?L@dW%ﬁ Q’@Uﬂrsiufacf?f‘h?he resin
package accogiipagatdupptrainfctOof thdad pbRiobiIeke RdndePldRds. surfaces of at | east
a part of a side different fromthe side of the die pad to which the first
inner leads are opposed is covered by the resin. 13. The resin package
ﬁccor ding to ltlpltalems&tq,acm@emmﬂuga@amtﬂ IOSW]ﬁérBiﬁQﬂen@ﬂﬂﬂ B&ﬁoﬁoﬂﬁéi‘u@t&r’]\/ porL i on f
aving a sna e .portion_ havin arger. than that o
t he ngrrow pB’rnFI},YIS%ItS c‘t"f‘?ée(al’fﬁtrhr\lgb% ISUPREST st FP%&B%’XB?FE’% ‘é“o‘tflg thsditsj de, and
the wi de por tinerleqigsi ti oned on a side opposite to the die pad, gaps between

the first inner leads are wider in the wide portion than in the narrow
portion, and at |east the wide portion is covered with the resin.



14. A resin package conprising: a die pad conprising a die pad nmain portion
having a | arge thickness and a die pad peripheral porti o0 NMawhaptan

i nternedi ate thickness smaller than that of the die pad main portion,

provi ded on at | east one side of the digypad main portion; at |east one
support | ead connected to the die pad; at l|least three first inner |eads

having a Sn'allliZ,TI’((jbiredirn%&EagSH&Jofdgfgtb Biain Idjarhﬁ@iﬁ'lu})ﬁtﬁ‘aﬁﬁl@wer{b’&ﬁ‘adﬁ@bfdﬂb@ﬁt?'
portion, arranged.such that end, partions.thereof. are opposed to at | east
one side of aﬁ%g ofi 88?)%{5?@3 Bonuthrsifeyf thedis i’aﬁ °Whﬁﬁme@rﬁ5§@? leafs 2%upport | ead
and the fir stoppsreéis chepdbyfiresin.nt egrati on whil e exposing a part of an
upper surface and a part of a |ower surface of the die pad and upper
surfaces of the end portions of the first inner |eads, wherein each first

i nner | ead has. Phetadin suokqpe hécofinghaviaingl Qwhereinl W dth and a wide portion
having a width larger.than that of the narrow portion, the narrow portion
bei ngg posi ti oned eg qrﬁémﬁf%a‘ﬁ%aélwp?rﬂ‘@l%"ﬂ aﬁ’&‘?f}”@@%’giaﬁﬁd%@ﬁl oned on
a side oppgsilﬁﬁng o widilelarget marpta?i,of&le&@xwlpdﬁi?ﬂtm@lhﬂ&w b@ﬁ?&epjgitﬁ)?@l dﬁi&l&d’ ovvI
ortion and the w de rtion of a centr drst i.nner | ead of the at |east
Phree riror it g S Mea ik Brioh oRatpraps nute SibatitnBe diigobad  t han
connecti on poi nt s gagdheesen the dirdd anmErdwddp Bre twiddn & BOGideRortivh han pOhé hens of
first inner |eads adj acent to the central first inner |lead, and a gap
bet ween t he @8&10%31” first inner lead and the adjacent first inner leads is
smal | er in the nara ugt perstideqiodrtidhagcovered Weh te@d@iporti on. 15. The resin
package according to claim 14, wherein the part of an upper surface of the
di e pad and the upper surfaces of the end portions of the first inner
| eads are expdsikdshypatliapstagpriging.openi ng, and 10 March 2004 18 a wi dth of

the opening in a direction of a side of the die pad opposin he. first
inner leads is snﬁldlgee‘fad(??fn?lﬁglgéir@e Iﬁ?gflfai“b??ﬁéq ‘”Bg a?aﬁ%e L&Fﬁ?fsgﬁ“hﬁgfeﬂa%ads
t han on the deeplpatiporfiar kavimg as intkemedifie thivkpdse roglee it it of &hsi diepad @@t | Si ng:
the resin paclé ge acc&)rdi ng t? cl adl n}éO or (}4'. a phot oel ectron el enent
mount ed on an USFdrO SR CRER ET oferEte gt Le §igpad WAl PRWOByt i cal Iy tr anspar ent
menber for coveri ngleanompappatideddennetted toahe dspad; package and seal i ng the

Dhor o The et odF Bk ik S BN RE S SRS ARG R bPuEuR' ™ 16
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 uppef 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



conprises a light source for emtting light with which a recordi ng nedi um
is irradiated, and a photoreceptor for receiving refl ect&dMargh20d4 om t he
recordi ng nedi um ABSTRACT OF THE DI SCLOSURE LEAD FRAME AND RESI N
PACKAGE AND PHOTCOELECTRON DEVI CE USI NG TRE SAME A lead frane includes a
die pad including a die pad main portion having a |arge thickness and a
di e pad peri pher ala wigthtof the opéitiglif) a ditectibmber sidedif eelid fall ofpeeing tefmdt! er t han

that of the die pad .mai ortion, rovid n at [ east one side of the die
pad mai n por t'1¥h %a‘gstis ’f‘%"g@{)"not ‘:eer@LPBﬁE’PtSMF Bf:tge g{ﬁﬁﬁ‘%‘?ﬁk@gs %’61 ige @F@a‘gad, and

at | east two doitfoatsidenner | eads having a small 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 relldaseh@oedpedn dasce camprisiggluci ng the t hi ckness of the | eads
allows fine pitchqg | eads., to be rodu?ed Such a lead frame can be
manuf act ured easi | e%?n5¥¥§§a§Fﬁﬁﬁyﬁ§aﬁ?g%?r‘%It-shaped regi ons havi ng

di fferent thi cknesghatoeledionriteitynduaiet of @ uppbt @& of the die pad; and

an optically transparent member for covering an open region of the resin package

and sealing the photoelectron element.

17. The photoelectron device according to claim 16, wherein the photoelectron element
comprises a light source for emitting light with which a recording medium is irradiated,

and a photoreceptor for receiving reflected light from the recording medium.





