TI TLE OF THE | NVENTI ON SEM CONDUCTOR LASER UNI T AND
OPTI CAL PI CKUP DEVI CE | NCLUDI NG THE SEM CONDUCTOR
LASER UNI T BACKGROUND OF THE I NVENTION (1) Field of
the Invention The present invention relates to a
sem conductor |aser unit, and particularly to a

sﬁ“i‘EEr@Foi'ﬂ‘E ¥ﬂwNﬁdNused for an optical pi ckup

for witlng ornmation to andreadln]qthe Wit

SEMIGONDUCTOR bASERor UNIF ANDuOP BGAbxaHﬁQI%UParDEVICE
di DvD

AN TR e S EMIEQFDUGHOR, LASEREUNIT. 1 o ceip

devi ce includi ng such sem conductor |aser unit. (2)

FACKERGNG SLrdB AYFEATION .0 /i b R and

@@ RAiehh & M Ipeeitionh as DVD-ROM  DVD- RW and
A e R
Iaﬁoobrs&tulcgmrlywota g@mut@ﬁﬂaaﬁamms@euﬁft sideld for an optzcal
record |n'__gma|a otlca di sk drives, for Itlnﬂ

iPhelw Patf6n woting i"éfeﬁ’d'm@t'f)ﬁe Wi 8nén r‘?"ﬁé thgn written
fﬁﬂﬁﬁ#ﬁoheﬁﬂhﬁ nﬂeéﬁ‘r@@g{ﬁ?é%ll@h\éof&péf@ﬁmlép'aﬂ )bptlc%'l' disc

opt’i cal picku Jevice 1 n part of such an
spchoas a @igstre!dfar\%atile dise (BB eagua rCéunpaChathéC (CD), and

B PR GRS Rl U LR, P e L EREF Saser

unitsi ze for a slimer optical disk drive. Therefore,
a sem conductor |aser unit used for such optical
pi ckup device is required to inprove the heat

gzgSDE%Uri’ﬁti@‘ﬁ iof eeRelaté@ Apeckage for achieving
i gher_ optical power, to increase the &%gr ation

densi tt ofec@mti Y@asss chEFRIAIBE dnegd |'Ei‘1s°fo R& i fpch as
PWWMperQR”%ﬁQP CIFNWHO R YP¢D! _hfpea s 46 ABYD- ROM,

achi évi ng reduction |n Sl ze. scription of
BVE»RWhandn BV g Monbaveospread rapidly, i as recording media

- not only for music information but also for video information.

With the ihcreasing use of such recording media, optical disk
drives for writing information to and reading the written
information from the recording media have also spread rapidly.
An optical pickup device that is the main part of such an optical
disk drive is strongly required to have higher power for faster
recording, higher performance satisfying both CD and DVD

‘standards, and reduction in size for a slimmer optical disk drive.

Therefore, a semiconductor laser unit used for such optical pickup
device is required to improve the heat dissipation efficiency of the
package for achieving hfgher optical power, to increase the
integration density of an increased number of pins for achieving
higher performance, and to reduce the package width for
achieving reduction in size.



an optical pickup device is as follows, wth reference
to FIGS. 1A and 1B, taking a sem conductor |aser unit
descri bed in Japanese Patent No. 3412609 Publication
(Reference 1) as an exanple. FIG 1A is a top view of
a conventional sem conductor laser wunit, and FIG 113

is a Sﬂcélé%}‘iléi:i%w 6F%C§:bﬁ0eﬁ*é?6ndif‘sé:|h§%oﬂ&c€3r 1d%er unit in

sem conductor laser unit. The sem conductor |aser unit
abapticel mickupideving is@s fallowsewith nedgmeneate ri6s. 1A

l\ded i : il 7
oy s ChangtaPaiaa digior s g PR gy Mpanese
HageatrNe] 341269 IrPubdication (Referance 1)aean eyample.

ecel TG A PofitiL el 'O e tiblH) serdisondystay taser
apiitcahddfFKk. 1B iscaisswtihr view! Gsemtiot X-duntEG. dA)oof the
the silicon sybstrate and di sposed on the center of

rENICE Qr 738t ¥tgh the silicon substrate 730;

and a TRk ogemiTtoRHAEEN 1458r hawitnghawd! ahi FOGSR! LA aind 1B
750b on its bottomand a hol ogram pattern 750a.q0n the

indédesse rad framep/0Rs amAldedrrerta paskage (18; a silicon
3hpKeren7SONHHOIRS d HEMt-Hidivingldiemane F3ghh 750degree

emtted fromthe se ctor ldser 740 is reflecte

ap@de drefiecting patikeeje fororefiectisgr daserctlight ipwardanf the

PRECAE 2807 4, USRI YR EIAREE O BrobEssfy the ront
- oeflgetads Framcin apticalodiskne semicondactobjlaser V4l amsunted

' .at th tical _di sk t .sh in th
ARtor e, STicdn |ShatPotd pad) Aieddtq SRy Mheosenisr of the
gaekaget P10sthidiegls e Riidon athdtirate f 3@} dred @ hologram
ram pattern 750a, 1.t en

dj ffract by the holo . ters
elemeng 750 char ieng OFahad PRRETTH T aid Its batiem and a
Egﬁ{}jéﬂgrﬁrﬁ’é)&ém%ﬁé it the J¥Qefider of t%btclﬂﬂs to be

occur en trying to achieve the her

opt i cAis pbamin imiFgeriBein sheeakevasemi ¢tor laser unit,
BHEF e, s Mot Em e R U slechidifentClpser 740 s

dftectedOnpwado bf dimel patkaigep? d0eby theheefledtisr) pairion and
&Hria%iteegcﬁlyft e Iar%ti}ﬁlrg 'pzattern 750b, it passes through optical
components (not shown in the diagrams) such as a collimator and
an objective lens and arrives at the optical disk (not shown in the
diagrams). The light 770 refiected from the optical disk returns
. the same path, and then after being diffracted by the hologram
pattern 750a, it enters the light-receiving element 720 integrated
in the signal processing circuit.

Two major problems to be solved occur when trying to
achieve the higher optical power, higher performance and'
reduction in size of the optical pickup device including the
semiconductor laser unit structured as mentioned above. One
problem is to improve the heat dissipation efficiency for higher
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optical power, and another is to reduce the pin pitch
for higher performance and reduction in size.
General ly speaking, an optical disk drive for

hi gh-speed recording requires high power |ight of 200
MNVor nore emitted froma sem conductor |aser unit.

,'6‘pﬂE9P dv@elacé‘hﬁvﬁnﬁt‘rﬁ%l-a'i’é &Bf%&%ﬁ‘ﬁé éHeggim Pﬂ:%h for higher

r|V|ng currént of t ser I NCr eas
tmlrfera‘ta,n@ aher eaducticrdn simd. thus the reliability

t her eo r order I [ . [
of the aser I?§%§%H'the%? é ate I<i ?}j‘?‘{\{j@eﬁog';eh;fb%%peed
heecordimg rtdacaﬂrepsatr&ghepbvmrehghy of BofeveW, ori noerd legnitted
Qve-nenti.oned c nt| onal, caonduct.or ase Wt
RIS erEOpauERY TR ML o BEFHE 4B Aol Al nigh
q:cmﬂaetﬂ:ght,ytlﬁeb@murig EcuMéhde@ﬂ thiet fasdir JetQuriachesses, the
resi stance, which hinders the effi

h |
| H:S pt%f%eé-lr'%atmﬁfeq%t HigRs« i 8Rd ,tﬁpngr Igpbulu%y Yhereof

Hetrabdesze Ihergas tadstabifize e HGIWHQ &t ENEtIHEBr 40, the
t he above-nenti oned conventi onal sem Conductor | aser

heat gergrated !thl?ﬁtia§ehg71% hasee bendisginpked opffigigntly.
898r,  dfhed Fﬁe h@ldl}géfg%rorﬂfer&*l f %Hﬁ'cﬁiﬁ%fuctor

performdnce is |im ecause a her
‘faser nedt mcloldasdth:@ aam(q@m 730 chade ofr tm:nt of lewutkermal

sPRGUAENTE (bBTe P WAy GO SRS, hof iU Eherma

' cesrseahcar edtichi hipdershiid efficientcheat dissipatioay.ond

is di fficult a.descri n of
Som ool A TiarEs iR Grving b0 SUNGRErIAR Bk faskage 710
heRiy | Nheeatrgittiskradf ohef f spbeacndrtiogud, canvéntional
reference to FIGS. 2A to 2C, taking a_seni conductor

sgEYEongiuctor daser waik,i thataisanuben trvingdenredusaithe width
6PPAlHE é iéjb}':j[%attgﬁnlm‘eat@(?ﬁ ﬁZlﬂﬁ?el(Ff‘?ff‘faﬁ RECRr2higher

as an VI ew
penfmwnanceds liméted. unTha(ﬂGSbeEtbasldSe iadtiredeh dihere2is a need

{9 ZegBe hiebplT ShtiLt bR 5 ladiiod Hle MY & sfRpEkage

B2Otand Micrwasestdd nemBer ofi pirkd,&hizA)s tifnltéd to about 0.4
sem por)cgluct or laser unit, tE I§‘em conduct %

ercuEet)prgcessing technology, an reduc lon eyond
0.4 mm is very difficult.

Next, a description of a semiconductor laser unit which

solves the problem of improving heat dissipation efficiency follows,

- with reference to FIGS. 2A to 2C, taking a semiconductor laser unit

described in Japanese Laid-Open Patent Application Publication No.

- 2003-67959 (Reference 2) as an example.

FIG. 2A is a top view of a semiconductor laser unit described
in Reference 2, FIG. 2B Is a section view (section Y-Y'in FIG. 2A) of
the semiconductor laser unit, and FIG. 2C is another section view
(section Z-Z' in FIG. 2A) of the semiconductor laser unit.

The semiconductor laser unit shown in FIGS. 2A to 2C

-3-



-3 includes: a sem conductor |aser unit 800 including
a- sem conductor |aser; a photodetector 810 including
a light-receiving elenent; a netal substrate 820 on
whi ch the sem conductor |aser unit 800 and the

phot odet ect or 810 are nounted; and a resin substrate

%ﬁgnﬁﬁ%h he?s P GhHERod orlggg (!Ill'{lﬁe 8682 “Whelfding a

sem conduc aser unit
erhiateidudtor 8195e1r,e n@umpémtodletebtmh a8p0i ntisgluding a

I attern 1S f d, t
anPebBhisar ereBerting mEbR. milkstehte 8L Saipidl the
|ﬁ'ﬁlcdrrtlddcﬂo’$' mbh |Lﬂ"l|‘Df gom szsm?athegph}lcm]gzodemctlor f810 are

ener at in the sem uct aser, effici ent r
ReUmtad; Sk adies R SRSt te, B3 WIVEh 415, af gpertire’ (Pmed
RetRECRPeEOMHEIE the @émiwnmjcﬁommwemwﬂiwaeoo and the
di ssi pation efficiency. Japaneseg%&sg p Open Pat e

AmtosetestoP8a0; 2tk nepunked, 08-W Heted é'Mtrén%)Pattem
% %kﬁﬁl é‘ﬁ‘d%ﬁ Geis RFQUn Y IrEthé ﬁ‘i@télhsuBsEHaQé'@iZ@

rcuit aV|n a notched part is attached on
pI at e, prtamveenenémr@chs@nmgﬁdwt@h @Ry gnik s capable of

PR SR St BReraffd iR° SR  SEMELRRILEr laser

leﬁﬁdlerr&lw fremn tHesursderside ektmmahe\tabwutrstaamte 820 and

Sﬁ%e'ré rencsviRdi Ehe iR Fot imgrpy i gbgat; Wssjpation
of netal; a flexible printed circuit 920

2‘“;2& o a e Re PR AOEiERALR, AT URSER" no.

gﬁg%;z‘ra%%gge?%l‘éﬂ?@ 9idistibdd ah 0 RM0a! ﬁ@éd“&év;ce in which

40 an 950 nounted on the plate 900

, ahﬂ@ughlet peintec kcuibhaving; aanateedi prirtns alftacked on a

Bl frARticAlnE GheqES 8B ARG Bh PHE pigkel MASygh the

hbeclhédxparta pnidntkd optical telePdentsSiatck thiee flgxibéal printed
d 950 .are nmounted on the netal

el ts 930
Elrgggtnggﬁ CQWME&W%@J‘Q}IWF%@ described in
Ref er grg®, 33 hsahhextbredl herdw dossapatdpiical head device

'Sgl;l:rgilbeeréc?/h Reference 3. The optical head device shown in FIG.
3 includes: a plate 900 made of metal; a flexible printed circuit
'920 which is attached on one side of the plate 900, and on a part
of which a notched part 910 is formed for exposing the surface of
‘the plate 900; optical elements 930, 940 and 950 mounted on the
plate 900 through the notched part 910; and bonding wires used
to connect the electrical connection parts of these optical elements
930, 940 and 950 and the wiring of the flexible printed circuit 920.
Since the optical elements 930, 940 and 950 are mounted on the
metal plate 900, the optical head device described in Reference 3
has the high heat dissipation efficiency.

Furthermore, Japanese Laid-Open Patent Application
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. Furthernore, Japanese Lai d-Open Patent Application
-4 Publication No. 2002-198605 (Reference 4)

di scl oses, for exanple, a sem conductor |aser unit
whi ch sol ves the problem of reducing the pin pitch.
FIG 4 is an external view of a sem conductor | aser

WUBlicHESH N(ﬁmb?ﬁ f@éﬁggr‘ﬂ@ef‘@reﬁﬁé FPAISIOSIS ﬂ:fr example,

l'aser unit s G 4 includes:” a netal island
. Fosemigonidexdtor dager ntgtl whickusolves ghei peokl@mgehhedrcing

t] 1010 and bendi ng sections 1020 having top
;tﬁ% %@p?’f%ﬁs 1030 bonded with the wires; a

senm coRBBEctéris hasextantd; view af |a gemicowivctoy laser unit

06 i i f . .

A e 1 e BB e 5, 1 e BURERABELOF Tkt i spgwn in

gg. wg@uw@s H haﬁﬁ'eétalll Nl nidtsmopl; atieiél eidpritaned miraust 1040
I S arive e ove- 1 on Se con GLor r .

 TnfliaiRgl Siter Sechions 10E0 e Betdling ! PetkioRs ohB28 having

\gFFLﬁadS bgﬂibﬂbe 103 0C Mt erd odithr esecwivged;ha vensiconductor

and therefore capabl e of solving_the lr_JlrobI %W .
basered®GGigandeaplighpiresgiving siRMENSN1080nccHEREs the wire

: : : SFnce’™t
PZ@FBE%% B[Jténa_%%kttf#ﬁst lbiocﬁgéétQan?ethécbrﬁ’ﬁg!é?fﬁtH?ﬁthat

enerated in the sem conductor Taser 105 . )
Ehei semicopducton tiaser unaidr i deplemertebtial ansioptical disk

ég% anot her probl em of inproving the heat
i 65 ‘pation efficiency is also solved. SUMVARY OF THE

_| NVEI\nTlmlbalbmgemenﬂgegedasemikr_enﬁmildtowi Vs eatr ambbcicluding
e dixine Drinted fircoft 1DAD &5 WA LEAPERIETE apable of

ragaeinyg thelogie Bech n arfef eeegord, capeabld rof npiving the
reduce the width of the whole un

jt f s . .

BrabIaTD: i0fatiashiGIRL RBSLMIN, RIRED- ¢ haNviadditign, reince  this
. h I N t 3 . .

SEF ROl Tesse e et cadiatig, e neat

peperataed tingdbeasemisenpiistot daseroil 0500 effisientdyinfreg the

BRel Pl of T FetalBYRL10BD, ST RESPRERTEY iiproving

a0 harat dizsipation efficiency is also solved.

. SUMMARY OF THE INVENTION

However, there are the following drawbacks in the
above-described conventional semiconductor laser units.

In the structure of the semiconductor laser unit described in
~ Reference 2, when trying to reduce the width of the whole unit for
miniaturization of the unit, only the width of the aperture of the
resin substrate 830 needs to be reduced. In other words, only
the area where the laser unit 800 and the photodetector 810 are
mounted has to be reduced. However, as far as enhancement of
performance concerned, the area where the laser unit 800 and the
photodetector 810 are mounted can not be reduced. Therefore,
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phot odet ect or 810 are nounted can not be reduced.
Therefore, -5 the sem conductor |aser unit of the
above structure described in Reference 2 is not
capabl e of bal ancing both reduction in size and
enhancenent of performance. In addition, there is no

sCr ion Ref t
5B ERI SRy SAE IR, B PR SRR B AR Goscrived in
dléffere-ﬁtecmssah@tlmaﬁlbe@fabalmcm@ebommemwm im size and
aser unit descrihbed in Refe endzjdé anot her ti
STBRNSRRAE Of REFOUm RS cal & thgreds meudesgription
il Refeifideca®d aBbhk é”*séﬁuééﬁ&gtt@le faser unit %adluding an
t he package when considerin er-density

mtecg?rlaﬁi@nem SUEh @st .acach?féaeﬁ@ﬁlt Qrathg he Therrfosee the
%n‘i*&%gﬂﬁdt&?' IaJ%%"i‘duﬁl " d c?'ﬂ)%%f'iﬁe éf@reﬁ@éeﬁeﬁ% a8nother

to s e opti cal ad because the
firekiemethat atlet ofioptical @Ig@nent%ﬁqsbe)mounteqﬂnattbe optlcal

e85k LA B4R e 1y FOGH REEREBLEAGE P nsidering
hﬁghef—ﬂf&ébﬂﬂi:&tegmwn ioﬁrsudfhepdm::a![cﬁbn‘;em@d devi ce

t - . .
(ot hafe sirustirs: gb, i) oBbibh: hedd "HeUReS qeribed in
RefdRsice 3,Thenefdifficultt td ssigbhy opsicabl lkeddabetdngse the
opti cal el ements nounted .on the plate 900

Heritiecarinted Grey b axtends Rifige iate pBonalthough the
: W@'a?hd"@&?%tidn d'effﬁtféﬂdy IR e@ﬁHhﬁchﬁ Besanss the optlcal

- pr opert | e her nor e sem conduct o
eb@aenmuaredamngﬁh Oilhth@?éﬂ@ﬁ%rﬁféo4 It"nédd'tlon the opt!cal

ﬁ%gbl |%ﬁ%&: ggela@ﬁ%ce rgér}rje%b, %%H@ eb%r']'ttgﬁﬁgﬁglﬁgd(not

ghbiver einy rixhrel aliagramd )t heohtadximg e the ntogetiealr celements.

Hheretaecab TR diopikhdesbls 7het the 8Bhcel MaMHeS fldnted

oA thé DIaeaPH00aked, poutdd nBikes dust difdn dhiet hnmlsmgs are
only to reduce morkln%H%ours but also to epsuyre

maﬁavdﬁapcm@akséylt ycalt $o,RBEHER H® f'ew%a?fqn%rt'es

gﬁ gng processes becone conplicated and thus the
lon strength can hardly be maintai ned because
t he t Gprehermore; oins thessemicenductor laser unit described in

Reference 4, the semiconductor laser 1050 (light-emitting
element) and the light-receiving element 1060 are mounted on
different portions, and the flexible printed circuit 1040 is attached
to still another portion. Therefore, the process for manufacturing
the semiconductor laser unit is tomplicated, which makes it
difficult not only to reduce working hours but also to ensure the
positional accuracy. There is another problem that the working
processes become complicated and thus the adhesion strength can
hardly be maintained because the top end portions 1030 of the
flexible printed circuit 1040, which are electrically connected to
the semiconductor laser 1050 and the light-receiving element
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flexible printed circuit 1040, which are electrically
connected to the sem conductor |aser 1050 and the
light-receiving element -6 1060 by wire bonding, are

bent as shown in FIG 4 and attached to the neta

i sland 1000. In view of the above probl ens, an object

f e

9 TBENERE Ponglly~fts Brirtas SBMRLIEE1®, 4 pnd pitached to
¢hesnpﬂnluﬂaaﬂflﬁﬂency, reduction in size,

hi gher:density ration

dust < LR FRSERbRke hratyePte ) PIBRE TG R  pyesent

dnsentiod B toProvedé @ seasiconalistobllgsel unit dehidlp achieves

3%1’ | eve the aboaj: Obj? t he se onduct qr basgr _d it
tendegtdlinginaliome ﬁFl@s’&% i BANSiEp L gEGhe density

'Fﬁté’dyrati&r@te |t§fV' Ngoptithl St RERREAS, POr td on ldu:&-resmtant

central Fart of an upper surface of “the netal

dightegmittdng/reneiving ﬁé%meﬂ/‘?m%fhdh%l§|mmﬁn§tru|§5¥'f%rfﬁ§ easy
%@ge?n!.f)l'yrSt aperture positioned on the first recessed
portion, and is bent at both ends and in contact with
t he fuhhtond@cregeeaiclp)@va the ahove phieckf tbedsemiconductor

%ra‘i.‘?ﬁ* %(fél(g'ﬁrllqgt tﬁ'}eatpﬁ'lets%nt invention inciudes: a metal

biajhi hawing mw@rrsblreuea‘sedtrmbnﬂdm ghta reardirai pgrelofnamtypper

d. i d t fi ..
BllErace & B et o18td 4 & Hexth B B ARARE LB hSHShER yiring
pat&irnz9 Eafnldoél f:rbbapérﬂﬁ'aqméltmﬁed bNithe firstireyeseedigmrtion,
side surfaces of the ngtal Iat

Bﬂﬂdﬁ bensathRih SALE RNAEN Gortash tvy&% tﬁnetgp{sttwgcgﬁggd portion
8HE 2ges pdlfe bpP BRI | ALMHAKESY BrsepRad nAgRilt Upfate; a

pl aced on protrudi g portion of the netal
bgbteem nwaneqamemg r $nit evehichd pieludes i 8 clwme-@dnlttmg

USRSy TEH-R0 80T ABrIERE P, aged g the v

ess

. phcesgdd mrtMmehmagthémhoﬁmmurerea frame having side

PRORGF G A SR s 6@ biertdp oS ferfafiE e aryne sice
é\?ﬁ’acegléﬁti@étm@:@apﬁat@ ety fleHx@BHE Pritdd) ciict®t which is in
her-den3|ty|nterat|on of optical elenent

| e
¢¢@Imctem¢hmh@/ rsgé%.surrﬁgcg%ﬁbﬁt QR eartion having a second

aperture and being placed on a protruding portion of the metal plate
so that the first recessed portion is covered with the top portion and

the second aperture faces toward the first recessed portion; and an

optical element which covers the second aperture.

The semiconductor laser unit according to the present
invention having the above structure achieves better heat
dissipation efficiency, reduction in size, higher-density integration
of optical' elements, a light-emitting/receiving element which
prevents to attach dust, gas of an adhesive and the like, and easy

‘assembly.

The protruding portion of the metal plate, surrounding the
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prevents to attach dust, gas of an adhesive and the

l'i ke, and easy assenbly. The protruding portion of
the netal plate, surrounding the first recessed
portion, may have a second recessed portion having a
depth greater than the thickness of the top portion of

t J .

i1 R ser ol 5, hERE SHBR T ot dd BBFLER naving

: eal depth gmaatdﬂatzleaa theat thicknéss C(fl thfer mplqrg'ltlomngfmet frame,
|

| Terreta Iate be .made of di n
Sshabat it R 0E° R T BlEca,, dif g fecond
hﬁ@eggegqnntunnventlon the light-emtting/receiving
uni t th a eratln source | | aced | .
the 1176 poskalodiomintomer fave rorattgra; tor dfffracting
Tﬁ@kﬁgﬂ{ﬁghghe present i nvention produces an effect
of realizing a sem conductor |aser unit capabl e of

achi evihg metakplateemayibesmads of r@ﬁtalcirtq{e;lmg Fopper.
th t
oL MG SERACBHERRThr URRLLAR, AEBRIRRS 8 the present
l@mattanur dhiehaligbieemibding &-ecelvinige smﬁcctha@ctlgr a heat
d

gRErad, sBEFEET T B1afed 1B hE AR reR¥SBEHrBorBhner the
metat glaxes bilidrefods, Sbetﬂmselﬂuaywmlonn produses an effect
8BRS ehvrSndeBst [R5 2u Rl TGafR B Alfbfing better
A¥ae ruis.Eﬂpfattdw e@ﬂt:lerrﬂiy Pi B WtheewWweeds Nthé eprtebemtnaae ntion
di rection, hus_ it becomes ,possi bl e to achieve

§¢¢M¥%taﬂappt@a&kgkﬂﬁ&ngg e iBeS LD G 0,850 EV€. Apigher
pos gébrﬁbar@%hsh'@\géf%%yéng unit, it becones

e to suppress entry of dust into the
| i ght -Ianithei agmisosiduickgr Uaser wiait ﬁﬁgﬁrdmg ttee the present

AR5 rBbPh el BF tHBASKIIE 17188 Bt BElbont and the

. mauneaﬂlxevsdjom éawdlscsovhl'tdt ﬂteablaafeprmmrttaels along a palr of
e BB, o ehe ph S S TRHBO R P S Bl rintea
: &Vréﬂ&%éé@h'o@'é(ﬂéfﬂd“bﬁdthe optical pickup device in its thickness
direction, and thus it becomes possible to achieve a slim optical
pickup device.

Since the frame covers the light-emitting/receiving unit, it
becomes possible to suppress entry of dust into the
light-emitting/receiving unit when mounting the semiconductor
laser unit in the optical pickup device. Therefore, it becomes
possible to realize an optical pickup device with stable properties.

Furthermore, since the semiconductor laser unit according
to the present invention has a fine-pitch wiring flexible printed
circuit, it produces an effect of realizing a semiconductor laser unit
which allows integration of an increased number of pins for higher
performance. In other words, it becomes possible to realize a
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circuit; it produces an effect of realizing a

sem conductor |aser unit which allows integration of
an increased nunber of pins for higher performance.
In other words, it becomes possible to realize a -8
slimand nmultifunctional optical disk drive. In

addi tion, sjnce the seniqggﬂactor Jaser unit according

timianRd gpedifunctiona: eBH [9ki851VEt i cal el ement s

- for di i radities, idifce thghsemitdh@dcfdromser unit according to

light-emitting élenent and the Iight incjident

- Ithghpressydi inventéoanesiudes oplicd pigments ok 5@&3@&%@9 the

Hatfh phiied B 8 180k AR LRINAM: AR e gL incident
domaolightireceivng ealtimentcoitvdat icapable. ofs iategrating a
. th ] i ' &
ifiabrinh"GrafiocEhd. & BRlodam" BiutFERL hect 1t Althouah
theperhafe coeponemdsntéd aoubgidieca skmcaindueton naser unit
th d it, b i bl . [
Loty | asce”ORSiIen A, Brsh VB R praduges an
eFraranentrealizimg ®¥dmidond edteor eercenit artiichheedlioes the

reduces costs. As descri bed, abov t he present .
NYFRRET & GosRPBRRRtRaSan optical dis $’b¥£—hi Repther words, it

p%tﬁﬁﬁ@?h@s%m’e fﬁf‘%él% i sbagcOhdactéeTagepduaiorwhich
aser unit, but also provides an easy-to-assenple .
seduces ding aumbesrofisompppanks gf ABaPPlic pigkiugh device,
I G IS ctical value is very high. As
?b];dtﬁ*e%%%f%?ﬁgtuicg% %(g%%t’ t echni cal background to this
appl i o idescrithed disevesthe presefaiméentianenot only meets

lication No,.. ,2004-2984 fil n , 4
FRE) DERHS Tpbeniail mertor manie, qrd HEEREEh I s#Er a
gﬁﬁggﬁﬁdggg?kpflﬁ_i@%@f gzlﬂ_!i_,HEQ%gimmc ﬁrbfl.!_idess are ?Bis;yeto/-.assemble

- . A ese apd ot her.
%we@g,gugwalﬁ%@egnawmm\éwg%ﬁ dfinafiovorftigigncy, and
Wﬁlbrat&&cﬁrevé]i}@afseﬂér\ﬁ ’Iﬁ?’ht he follow ng description
thereof taken in conjunction with the acconpanying .
dr awi s funther infarsoation abopdcteshnisabdpalgiowid (i this
4PYABLLBA, tRe'Bfsclosure of Japanese Patent Application No.
2004-298498 filed on October 13, 2004 including specification,
drawings and claims is incorporated herein by reference in its

entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages and features of the
invention will become apparent from the following description
thereof taken in conjunction with the accompanying drawings that
illustrate a specific embodiment of the invention. In the
Drawings:

FIG. 1A is a top view of a conventional semiconductor laser

‘unit described in Reference 1;



Drawings: FIG 1A is a top view of a conventional

sem conductor |aser wunit described in Reference 1; -9
FIG 113 is a section view (section X-X in FIG 1A
of the conventional sem conductor |aser unit
described in Reference 1; FIG 2Ais, a.top view of a

convent}@ngly 361 GRINGH QiehATEsctigl k-SREEIRP ) of the

Ref er e S a sectTon view ' (section
igonveRticts | sxfmﬁd:tmdwmmleonahltmﬂm‘dmtﬂmnd%eﬂ&r@eﬁe 1;

222%. Sﬁf‘c?” g%e I Re{{%ﬁ?cfeia “onv n%%%gi %épﬂg%aﬁctor laser

W@%@HM |d Mér@m:é ;_qescrl bed in Reference 2;
FI G i s an external  view of canvenqnt,,onal t LGal
head 6@1 ZB 482 58P R nVIRYE éF@ﬁtc'Q BQ Fzﬂ}o 28 of the

%h%‘?\%loﬁ’él%ﬁﬁcﬁx&@@t\tﬁnws@ﬂﬂkn|%Q:l@§@ﬂ§iel@tlﬂrRefaeﬂrce 2:

unit descri be ference 4; FIG SAis _a_fir

expl odBk palsiseanpilerisention yiewdAecsiudrér | inCERG- 2A) of
gﬂle eg% déoridd&‘orelg’eeﬁ'd”fﬁetd?s%@eélrﬁ Réfeten@EONd

persp ectrve view o sem conductor | aser
unit oFIG.h8 s ran exteosdahuriew plfc;a gmyentiopg reptical head

L. od IS th sem conduct or, | aser
ﬁ%fc%%%FﬁE'bfq?fgi pﬁiﬁ%‘éﬁﬁ%ﬁ FI G 6Ais a top view of
t he seﬁmaondtscanrexmalal wietv of & kenveintiknanseaieenductor
E?G 6B |$ a éﬁﬁ ﬁév of the4sem conductor | aser unit
sqrheniti deseriBRA Jai REFEFENSS?17 is a di agram showi ng
anot herrl agamery  gf ﬁﬁstopbkp@d)deel qmrﬁpeotn& view of a
senm conductor | aser unit which me effect as

samicendugtor lasqr wpifoafl @eﬂfstﬁ é'A“fﬂe first
expl oga¢; P%épﬁéﬂé gbﬁ&l ‘éfxpﬁodéﬂm puetive I\ﬁ&w of the

unit of a second I ment is a second
sepliodnduptos taser uem/Dé\Rh@fftrS’ceemDOdlment

FIG. 5C is a third exploded perspective view of the
semiconductor laser unit of the first embodiment;

FIG. 6A is a top view of the semiconductor laser unit of the
first embodiment;

FIG. 6B is a side view of the semiconductor laser unit of the
first embodiment;

FIG. 7 is a diagram showing another placement of an optical
element in a semiconductor laser unit which has the same effect as
that of the first embodiment;

FIG. 8A is a first exploded perspective view of a
semiconductor laser unit of a second embodiment;

FIG. 8B is a second exploded perspective view of the
semiconductor laser unit of the second embodiment;

FIG. 8C is a third exploded perspective view of the

- semiconductor laser unit of the second embodiment;
FIG. 9A is a top view of the semiconductor laser unit of the
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sem conduct or | aser unit of the second enbodi nent;
FIG 8Cis a third exploded perspective view of the
sem conductor |aser unit of the second enmbodi ment;
FIG 9A is a top view of the sem conductor |aser unit
of the -10 second enbodinent; FIG 9B is a side view

of the | aser unit of the second
qr%ﬁ{g&%lrﬁggﬁﬁOA is a top view of an opti cal
pi ckupFﬂ@\/chBelsaé sidehiiew oéthedsenantonductar I@seromitwof the

a sectjon Vi of the optical pickup device of the
S5O0 ﬂf'é'ﬁ tIDESCRI PTI ON OF THE PREFERRED

EVBODI MESTG9IA Thea 595 Viewder hear opticay phckupitdediee of a third
present invention is described below with reference

teSNPRE gheiky (First Enbodi ment) Fl rst, the

sem Cogﬁqctl@rs |28 et vREwidRtHe dkaprdevige of the
described with reference to FIGS. 5 C and FI GS.

éhirghemsmdingeas, SA to 5C are expl oded per spective
views of the sem conductor laser unit of the first
enbodinment. FIG 6Ais a top view of the
DESCRERTION IOF JHE R REFERRED (EMB QRIMENI(S) and

ot G PbpEeE gk B ol g SBLE SR Bivdtion o
dlesichibed belownditti refietehge tmtheahpwiogsssenbl e

sinple structure, and achi eves easy heat dissipation,
hi gh performance and reduction in size thereof. The -

QFrﬁggtE_rhgogfn-,témpem conductor | aser unit of the first
mbodi ment i s descri bed below with, re ‘%{eﬁce to

expl odBigst, ftes peanicordy cEQk lagerps o rglg:em;lpq&ment is
aeseiey W?tlf'r@fer%hcet P@ ﬁl@§k9?\5ﬁ) ofc bhe FEOS! FA and 6B.
portion (hereinafte so referred to as "a recessed

porti oFIGS1(®A ta 5E hareesypiodrdearspestive ndeyys of the
RhAtitohctsr UBLEPUnit "GP thB2¥ir& embodiment. FIG. 6A is a
top view of the semiconductor laser unit of the first embodiment,
and FIG. 6B is a side view of the semiconductor laser unit of the
first embodiment.

The semiconductor laser unit of the first embodiment has an
easy-to-assemble simple structure, and achieves easy heat
dissipation, high performance and reduction in size thereof.

The structure of the semiconductor iaser unit of the first
embodiment is described below with reference to the exploded
perspective views of FIGS. 5A to 5C.

First, as shown in FIG. 5A, the thickness of the central
portion (hereinafter also referred to as “a recessed portion”) 100a
in the length direction of a metal plate 100 is thinner than that of
both end portions of the metal plate 100. A flexible printed
circuit 130 with an aperture in the center and the greater width
than that of the metal plate 100 is attached on the central portion
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both end portions of the netal plate 100. A flexible
printed circuit 130 with an aperture in the center
and the greater width than that of the netal plate
100 is attached on the central portion -11 100a so
that the aperture of the flexible prlnted circuit 130

osi tjoned on the rece d r n 100 f .the. .
008 5 Pt BoS BRERLTERGl B RTHBTDATNERE GFEfit, 130 Is
- IR dtiopled onlOfe aiceeaked pbetfienr edobooRThe Miatal usiatg 100.
portion 100b and a protrudi n %rtl on

10Qc
Hpks rmqte.bothbgpd acgargm thegmske! pﬂagq:, 1pQ,are also
SPEEF a&?rdﬂg‘bﬂfh c?r%fﬂr?qw&:\‘?fd baﬁﬁitru&im% %ortlon

nDunte I xed  on the recessed portion 1
dfowmé\ereumftprate 100 through the aperture of the

Fl exi b4 iy ?tﬁ%v‘%béﬁ“F 1%% d Lot %Bﬁ?ﬁ’té‘ﬁ'ﬁ Bﬂ which

the two ~"pbriions e i dner portions 130a of
fd eenbicenguctoedaser ésiimoundedi ts firmly Jixedoenttée recessed

BRI 1207 o T el Rlatier 200, B Big Befithure, of the

t{lﬁ(lb}\irmm&éd eircutte B3FﬂEJG‘co“ﬁhenbstmat Beriﬁﬂ;aiﬁ wir dhe two
- wn I n t t

Pastiana (e hednian Rortionsd 104 of B idyfietfiinted circuit

ﬁ@mlunpkﬁee JAP l@t@t@@%u@éuaegofhﬁne spetupl bhetheetfidxible

late 100. In order to fix the bent arts of the

ﬂl‘m&eﬂ @Ifﬂiulht]e'ip dinr §b¢t*elwhoﬁl'f€pret| 0 ke cﬁor{wtﬁ& &P the
{3%%% on'thfe slIf0ePSEHsBRte! © PEOW%ﬁEstm net al

O'1s co rame_ 150 havi ng
t op polNekbnasrshewdeinpbiGi &S, therpartspeicihe cféq?)l“@'etl?fénted

GRS RHRRI0R S Rt piBte 0 8P bt atong the
Bﬂt@@étthepmdtablplé.@amm t be dhreim'ttm flixr oz |b@|mtamairu$aef the
Beiofd BB ted Syt GRS ORI e i R g, the

peCedsd®hOnidMeL 08 S ehet Rt ?Iatel 200 19Covared with a
thus the bent parts of the flexib pr dCIrCUIt

meetadr framend §0 haying ¢h tore Portios an sidaerart Igngt ¢ More
e togeprdaideinpdte 100
. thvekedswitdf thiee ffame 1150 which is longer t an the recessed
portion 100a in the length direction and has a “U”-shaped cross
section orthogonal to the length direction, so that the side portions
of the frame 150 are fixed on the sides of the metal plate 100, and
thus the bent parts of the flexible printed circuit 130 are firmly
fixed on the sides of the metal plate 100.

It should be noted that the inside width of the frame 150
has the value obtained by adding twice the thickness of the flexible
printed circuit 130 to the width of the metal plate 100. The
height of the frame 150 is greater than the difference between the
height of the end portions (protruding portions 100b and 100c) of
‘the metal plate 100 and the height of the recessed portion 100a.
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printed circuit 130 to the width of the netal plate
100. The height of the franme 150 is greater than the
di fference between the height of the end portions
(protrudi ng portions 100b and 100c) of the netal

pl ate 100 and the height of the recessed portion 100a.

(Tee st 0, 0VafS Fhe Mekik P 1BO0GE, el &tk KiBpgrtion

%fgth@rﬁrm]gppsontgh@sm@heam tﬂ:@O;@rdtfut:lheg Iimiraiorl@ 206b and
ererore e nme covers
S000¢ St theom aal blste L RBep Theraiakes thBdramed 50 covers the

recessed p@ﬂ"éh Olrt)dé)@% 9§ tbh&aéﬁ*‘tﬁe dPPEE abe the recessed
addition, the frane has an_aperture_in the are

cﬂortt@n tmﬁwﬁﬁwmﬁadrplﬁsee%oﬂhe Iny gdedtien. thet fr@ﬁne 150
I i-aal

Iarger t#%ﬁ?jﬁg g{pgcptgatraeggf hgggga?rréﬁﬂé% g\npi& faces the

fiecegsed powtion ifdla.suhf glassqtlataomticaleelesoesd 116rﬁhwhlch is

AP et ErbcaliPitiE or thecriatfinalep o rEEV kel Bp the

tupperf isusfacarofdtime rframe des@ red¢tat nthorepatttee |iswcoered
ref renc 0 ,FIGS. B6A d 6B. As described with
E@WC %'& ,I_-led%mej& gB the semniconductor |aser
unl t oNekige theer §trﬁbﬁé’ldiﬁmel§1§ﬂnllk§tﬁ$dﬂbﬁ)r s et uwn;atcﬂc the
0 which is made of nickel- and Iat e% elo'Jo
£H'§t @@Q%W%‘é%e@eﬁ%ﬁlpﬁgnﬂlo@@r '|| wit erence to
?:qgtsraéA% 6BThe sem conduct or Iaser unit of the
rst enbodi nent also includes the silicon substrate

120 ohs wilesieritred switlonefesiance aber FIgS. HA to 5C, the
rr?i%grn%ﬁé%) BsUrC LR rde rth\é.‘h ey ISnd 66&%%‘&'? H?r; iﬁt%h%ﬁge the

ur f ace, ght-recérving e
metalppkatedeﬂecwhlgh isi man:let oﬁmilckesk-r @mnd galdeplatedgcopper

it i nt d I [
B b efeCiechssag hEtion I8 TRERRRLE HsccfifEal gt The
@énﬂt@ﬂd@dz@ﬂIléséﬁanﬁmthefﬂtéteemtrommérnﬂelsﬂ incieidds the
such as copper i s sandw ched between resin suc

poicarmissbstaate tROmionevhich khec ReBHEORAYCTOF q@éﬁ& 110, a
?ﬁgdggr’?ggﬁh@f’é | 3hiCHRETort WhieRTMIS IBAHRE P udindLthelGilicon

(111) surface, a light-receiving element that is a photodetecting
circuit and a signal processing circuit are integrated.

The semiconductor laser unit of the first embodiment also
includes the fiexible printed circuit 130 in which the wiring made of
metal such as copper is sandwiched between resin such as
- polyimide, and the wires 140 which are made of gold and
electrically connect the semiconductor laser 110, the silicon
substrate 120 and the flexible printed circuit 130 to each other.
The semiconductor laser unit of the first embodiment further
includes the frame 150 which is made of metal and used for fixing
the flexible printed circuit 130, with its end portions being bent, on
the sides of the metal plate 100, and the optical element 160 of a
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substrate 120 and the flexible printed circuit 130 to
each other. The sem conductor |aser unit of the first
enbodi ment further includes the frane 150 which is
made of metal and used for fixing the flexible
prlnted circuit 130, with its end portions being bent,

Ias%E?la?gdﬁﬁ i$ ?)ga d Yn Pﬁ@:@éﬁf%%épp? tﬂ%t t)lﬁ"f\lne 150

ass pl a ace
tms asppercovei abe wemmeftmofsmndsallawmthe;di;gaht emeitted

oG e SATERhAEE 1584 11 20 InglldiEincikit gn the

e T Tt 208 15 -t o g

S0t haPs; RDOP dh E1E 58 dd'F1B, BB ithe Metd pld10o is

-%@md@@oethhe thlec ¥hiRlkd c3si 6f QﬁeCal”@aﬂdf &I@@ m@.‘ﬂai ri:f!ate 100
Llcon supstrate 120 are nounte cesse

e ihediaxtne miantad 5|rcyrtai801@@§l the i rﬁpnn%vbsfwaﬁe 120
tzn«%t ma‘&lﬁtfé%l gﬂ?é‘?e&\é@éd b'a?gbhai@oa% tife wﬁéfﬁleﬁiatét 160) is

protrudi rtions 100b and 100c of the neta
tba))newtban sbatdnihe rﬁfﬁa@SWl'@r&aﬁHGGB'amﬁel50eb'e‘l m@unted

TEhR Uy poriohs" Fa0iSh e B e it Fiateioo).
porti oAksa,3@s shdwoutiar FbGSmGAsanIB(ﬁB Ehe &exiiplee printed

eI RRlG, b8Pl 6F vl WeBih¥) Rars Q0" witerent

.ﬁerm‘tmabpltch@s IﬂwammaMhmupen’tmfst 1G0al3fkl oter portions

I 35 I .
BAEYL B chxBmRcatmiaach Shaer bortiva.Lapas & nphplty of
?@@@ &B08l PRRT kORI3 RTHArh- SizE G awah@h lrﬁaM'lé)O\ﬁchmﬁé‘ctlon

sem conductor laser unit is ifplemented in th

as\mue:an egicdkodier portipa 13Qke allb-"’l@é@&’aﬁf Bpdstafr@. 351 mm in
WIBH e Bligrch VAR REN of, WG it of By e Brévene o
prebkem susch ias alechcicad sh@rt-rmrcuppemhmh free ogicurhwhen the
LERTEodg0atbt 180, ARIER. UReTHRRa | SRY Ghbaltiicarve.
to usertn fesinesi 80 Iods falrghpevttﬁ@m thieandd bf Yot tw)portlon
which Tasgso theoagessar Iy L 8par RE HierDEre! BHaEHel00.
The optical element 160 is attached to the upper surface of the
frame 150 with an adhesive such as ultraviolet cure resin so as to
cover the aperture. It is preferable to use an adhesive of high
viscosity and thixotropy in order to prevent it from spreading over
the metal frame 150 or being squeezed out of the aperture of the
frame 150.

The frame 150 is fixed on the metal plate 100 by adhesion

or laser welding.

| - In the semiconductor laser unit of the first embodiment as
- described above, the light emitted from the semiconductor laser
- 110 rises vertically by a reflecting mirror (not shown in the
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frame 150. The frame 150 is fixed on the netal plate
100 by adhesion or laser welding. In the

sem conductor |aser unit of the first enbodi nent as
descri bed above, the light emtted fromthe

sem conductor laser 110 rises vertically by a

SlAER P e, ariRlioBa i dheich nief EEb: and goes

- oplitside thlees@mrit@mdcﬂstirdlasei’aaﬁt umrte I@ht rleﬂ@ﬂ:ted from the

abfah sk Gt ShauCincthe, did6raa0s et tie' Some path,

Opéw@ tIro g ht th@ovop%ﬂﬁalt BEmentensd, hend then enters the
ght -receiving el ement nounted on the si

iRt raEeviDg ¢ BENGRE FIOWRECHISA ENE iSHIERR 'substrate 120.
Sem COPRUARGEribRICEHYUE! |ﬁftﬁd‘%enﬁ:'c$)?ﬁ1 uctBPIESERUnit of the

the fl exi eprlne i fcui
gt @nsbmaat,ofchetﬂextweaprmtaﬁecm@llar@(br efpwhich end

AL DB S bk Bt iathed o 1da pFel A5 0o the
Tidesfof éhet h’sﬁ_tﬁérplﬁbﬂdlﬁﬁpnslfaxed onni_:he sfideseof ithet metal
HIBEE ST G THERA TSN, naRebedes) S SepditBoductor laser
aoMergfdkhefirdt ehebbdimnent Hthiands tred iy i dtoBizdhe

opt1 LaTheiTasessedeportiti s of the Tssabplate 18 govered

tvﬂtﬁfﬂ%?'ﬁaﬁiéﬂl% hRE th&eapeamirenbar the e portion of the
ight-emtting [Tedel Vi n&l unit nounted on the recessed

ﬁaameoihSOll@o@pva@daw@a h@optlcaé@éﬁﬁseqfoé@m eThgrefore, it
PSRRI TS DR ORHEERE ddRkiarBs, fe fBnh biferine the

dﬂgl’ttherrpttmpg/ttemvn'fg t anit Imgtmtgm on rthe emﬂaﬂﬂegl portion
3Pl oS e LHE 0w SHEEOHS Badlbd | KL nstanl the
sehﬂ‘toaﬂ@ctaﬁ lasert hgitf beéxtHa eﬂrsmemmtmnenwm tRe optical
PHRanAeriCho W1 085 odiini Qe | SPHRRRILIET orof  the
Plgﬁgfaﬁﬁwﬁ@g-é@vmﬁmductor | aser unit of the

The semiconductor laser unit of the first embodiment is
assembled by mounting the silicon substrate 120 and the fiexible
printed circuit 130 on the recessed portion 100a of the metal plate
100. In this manner, no complicated technique is needed for
manufacturing the semiconductor laser unit of the first
embodiment, _

The semiconductor laser unit of the first embodiment uses
the flexible printed circuit 130 which allows fine-pitch wiring, as a
wiring substrate. Therefore, it becomes possible to reduce the
wiring pitch in the inner portion to about one fifth the conventional
- pitches. As a result, the semiconductor laser unit of the first
embodiment achieves both further reduction in size and
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enbodi ment. The sem conductor |aser unit of the first
enbodi nent uses the flexible printed circuit 130
which allows fine-pitch wiring, as a wring
substrate. Therefore, it becones possible to reduce
the Wi ring prtch in the inner portion to about one

R L08Y o BI85 kil ar A for hiher
ﬁ?erﬁ’egmrMh further reduction in size and -15
i oo 1 b HhevsaMESR @R Bl R YrRERLS ERRhodient, the
Ittf]rZelgr:gss of ¢het deeds rrstheg‘tngdaiggrate 1086 whle:'?mmes?*gaome 150
Bt b Ace fRtstinie raSiees ohG0BoRG. mYEols Yreater

aiheai eiat dbhenetdiel th@’bﬁ:h@f ﬁéxmer;@nhh@dfdrﬂmlblﬁo and the
nted circuit 130 and the béfn substr tel

0
rﬁhﬁ@@oﬁl('?mafi%&e%ge@ir%dﬁpvaﬁedo € reﬁﬁé?@ oP@Itipp F@{)a)
- PAfSidrbee t & li§erli’o§§'iﬁlé rt%”ﬁeb%()tﬂ@dfﬁahﬁe‘)@‘sbcﬁhd the optical

el enent 160 from com ng into contact with the wires
rlement 160nhfiroms cosyng date samact twith dbeswdpes 140.  All

895 8" eAiEed 30 050 G Vebied ) 1RFBGNA 008 8 Hddp Bnous

' ¢0nke@mhmta:rmrptomttorvrmrfrtrtehérameeissma)ndE!;hemrnt@alhelement
j t ' f . fi di t

RN MG g 2R6 Mebe Wikl Ine bites AR ot ca

pi ltﬁtwprsﬂe;/Ulsiﬁglof thl@t qﬁr}wﬁ?ndﬂr%ﬂqrdr!a@r au:a_iﬁ rrgﬁncthe first

mul tifunc na iC i's rjive, is, realized, :

Finbadimant Pivingrdhe Shasaestribath edatpges g optical

piciip c?émeé'@feﬁh obhﬁ:aff'drbkod'rr%ébsé 'sHrf 344 multifunctional

nount ed t he recessed portion 100'a of) the netal

Qpﬁlcé"fb@k hee ds diealizgd. the elenents directly bel ow
the lightnehidrdl9id a4 §'erﬁg%dbrﬁctucftﬁ‘?t I urﬁ?aéf the first

generating sourcé are na
emb@d)rmdent,orthassrlruuntsubstn&eﬂl%@ eabmﬂouahedr;on (the

FaRetlch BbruCheEhBR A T 068 pi8E8l 100, “STidtBtb. an tne
eldmantedtiréctipbeiow ¢hke light-emitting/receiving unit that is a
heat generating source are made of metal, and thus the
semiconductor laser unit of the first embodiment is capable of
dissipating the heat -easily. As a resuit, by using the
semiconductor laser unit of the first embodiment in an optical
pickup device of an optical disk drive, it becomes possible to
‘realize an optical disk drive which can be used at a higher
temperature.

It should be noted that, in the above-description of the
assembly processes using FIG. 5, the flexible printed circuit 130 is
mounted on the metal plate 100 before the silicon substrate 120 is
mounted thereon, but the silicon substrate 120 may be mounted
on the metal plate 100 before the flexible printed circuit 130 is
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pi ckup device of an optical disk drive, it becones
possible to realize an optical disk drive which can
be used at a higher tenperature. It should be noted
that, in the above description of the assenbly
processes using FIG 5, the flexible printed circuit

13@drted r@ﬂgmé@% on the netal plate 100 before the
S

S|I|con ubstrate 120 is nounted thereon, but the

si | i cossshewnair FIE heyand MKanb8d them aptéicaleelgment 160
) nps . :
R R S s L o R
tﬂ:rammtll&ﬂain thefinst erdbodimeatof Howeveay astshpwasin EIG. 7,
. t t t h f 150

THCEEES SR SREHidy S Phobfo e Bindt . oce of
dpie frameliS®Ent SiAbe the memmettﬂ’?‘thmtbquﬂtm fc)fttrr]le frame
S ce .o nce e aperture of e .. .
SHE0 B8 AiSe povTedmin,FRS onlitslcelarasnb LA R (i irase it is
QPUdstble eteMytevihl | Aushi aneRSehei tlike fﬂ@ﬁ*ﬁ' Bheefing the
Rrevent dust and the like fromenterin

i HreaHtingAp RV G i Wy tuni theraferes dl? ebemm@éceﬁéglble to
Wﬁ%lp%ﬁetéégiébﬂ&lé% rhl%s%‘?rﬁﬁﬁ%wlﬂ £3€"T 2 ithe optlca!

hown in tical pickup device W|th
m@su@f deyige operthl@!st offOtSISe of the properties of the

t unit. Also, in. the above
Q‘Igr? |onﬂg'lh ﬁq/yg'lgt'el ement 160 is firmy fixed
to theAIfsoanm thé abbheadeadﬁpsiiom tHe aptivel elament5060 is
wever

LQ t .. 100.
bV, iRe tor s B, Phd Wihopn AdhER YeLamBE shsfRme 150
fd ﬁ&édt@d five anEeat T,mfdttel 190. 9/ ReweveRytive fFaprd150, ttbewhlch
net al gla e 100. The netal plate 100 is not limted t

the pptre! elament 1&hdsrpreviouslydixed) using raeagwgmeltmg
Ph‘ﬁscgﬁtax Bﬁcﬁ’P@@td ﬂwé‘?ﬁétam giatgspgpent resin may be

e space created between the netal plate
100 ankhe heetahrplate0i00nhis inatmbimBedateotihasplate made of

ERRBEF ol PEBERRINROLY BRBRRESHY cobt I FphtP RTbs8AMS
: Transparent resin may be filled in the space created
between the metal plate 100 and the frame 150.

The frame 150 also has an effect of preventing unnecessary
Alight from entering the light-receiving element placed in the
recessed portion 100a. The frame 150 does not need to be made
of metal.

Furthermore, in the first embodiment, the recessed portion
100a is formed between the protruding portions 100b and 100c in
the metal plate 100, as shown in FIG. 5A. However, the recessed
portion 100a may be surrounded by one protruding portion.

(Second Embodiment)
Next, a semiconductor laser unit of a second embodiment is
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recessed portion 100a. The franme 150 does not need to
be made of netal. Furthernore, in the first

enbodi ment, the recessed portion 100a is forned

bet ween the protruding portions 100b and 100c in the
netal plate 100, as shown in FIG 5A However, the

i d
escinfd Belbly A POk eRtet BGED SAIRS g8 aRldFIGS. 9A and
s8Bi conductor | aser unit of a second enmbodinent is -17

descri el I t eference . to FIGS.  8A t.o 8C.and |
s | E18sa Shatd -RG o BaPITed o PersPaGHle” vigWs of a
r?mpmnduéeto%le\gerqfnia o;ic‘tﬂ@' g@;mwd_ teanbbasgientni }:FIG. EA is a
t.he second.e i ment . is a .top vi of . suc .
<R JESHLEE Stichasemicanguctortaser Uoit, snd ElGe 9B iisyp Side
ofiehef Thel santteidictarsriseridit. | titssHBlld B8 MteRPthat the
that the same reference nunbers are assigned to the

e ecsnrpmumberagye assioned teiherlements common to
| \%ﬁio%'e't iﬁﬂFP@%'S‘AOEd) @B, L A%d ¢Ak détdifd dt(eﬁgﬁﬁ%ﬁgr@ BREPeof\fs not

sem conduct dr | aser unit o
d@peatadhere.in the senmiconductor |aser unit of the

ot a1 75 B0 S ShmicERadcbF fages Bl LEERREE dripgfment,
in othesdiegiqoorduchos @Y andt mom?iﬁcmr&bbeg?m?ﬁmleznot, the
t hat e
SR of bp e e riphal Bt 608 iRRER Recrbe 150
izoeseRtedCthé protAdding pbesKerio0ihanterooe)dycilios greater

L aser unjt the second enbodinent differs fraomthat
SRSRLLAGY 1t thRnaReRcHIarR. Fhas SITCORoSUbsEERLes dp0 and the

PRXIbRNDriffedr @réQitMS Pk §noaR éﬁngtrﬁé Moot ffortion
of the protruding portions 100b and 100c of the net
8d. 100 where the frame 150 is pl aced. The depth of

R e s
- epdwodimiendodiffens tfhenbdiadmof the first embodiment in that
second recessed portions 101 are formed on the opposing side
surfaces of the protruding portions 100b and 100c¢ of the metal
plate 100 where the frame 150 is placed. The depth of each
second recessed portion 101 (difference in level between the top
of each of the protruding portions 100b and 100c and the bottom
of each second recessed portion 101) is greater than the thickness
of the top portion of the frame 150, and the frame 150 is placed on
these second recessed portions 101. Therefore, as shown in FIG.
8C and FIG. 9B, it becomes possible to firmly fix a plate-type
optical element 500 on the thickest parts (the thickest parts of the
protruding portions 100b and 100c) of the metal plate 100.

The semiconductor laser unit of the second embodiment as
mentioned above includes: the metal plate 100; the
- semiconductor laser 110; the silicon substrate 120; the flexible
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of each second recessed portion 101) is greater than

the thickness of the top portion of the frane 150,

and the frame 150 is placed on these second recessed
portions 101. Therefore, as shown in FIG 8C and FIG

9B, it beconmes possible to firmy fix a plate-type

optintad carcﬂnbliﬁtﬁwmmréw 140 ;ces framaet 850 tvwigich is made of

thi k st ({)ﬁréqs%t %Wg{i tEn d| ng ortl g%%&xﬁg%emmted

uolrtunfl3m©mmam@bﬁ@h@aﬂbt@sﬁlmmooneﬁe&n@m@az element
géb the netal plate 100; nm co Q%;%f
| 488/ 1adl9'1tﬁl‘sraéwana«,reﬁw§§§ Riake which ifopfaced Binethe gnner

péur“fb@é 6f 'tﬁé' frah‘?’@ 15179 Ad &p p?é?%rt??)@XI n@?ﬁ%llé@ment 500

s made of and used t he bent
p\ethtqh é$ plpeed |@x|tlb1|eeumaft syurfagescof 1th@3|@rqimuﬂh@g portions

gjf@gﬁl . gqq?h%c“@f aker?h &%Qe @?% 'w?kﬁ i{ifs Gdé'rﬁonght

trans aren | ass
tU@epaméhroaghfaamiacbffrahE frarre 150; and a pI ate-type

ot 1 achsfTofOERn et &80podt Btfading Yhe i, refiected
fh@m?lg}ag)mllzealﬁ?j!tg?s?:a: ad)lglwdglt i(t)tanltocmftﬁgmﬂgigig;v]{rgg umt
B Bok LIS BN PRE darsideioftbng 8B GHie o il eletapsk 500
gehabid th@Wuitacdd farther o ithlet sépGebNdnetoMidser §10 than
E‘:lg\ébded on the underS| de of the to of the optica

Rttomo surfars ¢fs thee epficalc el emﬂnfer G9bm ﬂHte optical
%fé?n‘é‘h‘%%?% ét%ﬁ@ﬁeéo ?Hhﬁed tcﬂ?tﬁ@h‘é’f??#iéﬁéjgggf with an

the optical elenent opti cal
adhgsheal saah fasxedtravioled auralresimtafteocitvist placed on the

BraG3Id g Wi os JAdE! Jok b h8absed ks acgfand the

og_elcaéiagdli mhatr;eofl_w) ﬁdjdstdn@ todite hglhtagrlrrﬂtm he rpointi s

ol eGP pletang bYPdSRlHe o sheometahalate 100,

ﬁb@ bhanthd Serarhecalse, “b%c‘é'u%bafﬂﬁe bgis¥aeiel hBetween the
8ht emtting/receivi ng unit and the hol ogram pattern

B'Qrg'ttmﬁ?/é'ﬁpgmmﬂoﬂirﬁtf@Gﬂl bléeubelQﬂramgmatb%rdm%Ga is
t
rﬁgtagér‘]agi(;feﬁ%rpeﬁ%'c?i\% us@ Br‘ ﬁlt BéagF%Wanb%Eom@s possible

opt1 cal
to raise the accuracy of the distance if the optical element 500 is

placed on the metal plate 100. If the optical element 500 is
placed on the frame 150 of the semiconductor laser unit of the first
embodiment, the thickness of the top portion of the frame 150 and
the variations in the thicknesses affect the distance between the
light-emitting/receiving unit and the hologram pattern 500a, and
therefore it becomes impossible to obtain desired light-receiving
properties stably.

As described above, the semiconductor laser unit of the
second embodiment includes the optical element 500 having the
hologram pattern 500a for diffracting the light reflected from the
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pl aced on the netal plate 100. If the optical elenent
500 is placed on the frane 150 of the sem conduct or
| aser unit of the first enbodinent, the thickness of
the top portion of the frane 150 and the variations
in the thicknesses affect the distance between the

| ophiicadndiski ndir etkerivegrds)i In ahe témibohdocedt waééleru"hlt of
i npossi bl e, to obtain

SBRE b O AT G, eSS B RRS i Rg Pt o the
desini bbdd?bcbfe thdie sepficonriietbp’ 1h3eeT umt,! aitrfdlﬁgh the
second EIHQE? i ment. i hcl udes the_optical el enent '

hGN¥gN hdPRiGFam glement sima Rlaced fﬂldﬁ%lﬂleng thﬁe unit.
|1I'BEPefdf|‘E| GIW e&’snf‘nbof‘hé heam}® ?ﬁBht&ﬂ‘ Ié*éérk urhE <S’!t *Eﬁé _gecond

words, in the seniconductor [aser unit

cBBmadigent, the pporess fer emanufaetunnmggtﬂm eotiqatl c;llshedrwe
[ f | aser unit, although

?ﬁeﬁmoﬁegﬁt@gggl&%ﬂg F%@hﬁnt is pl aced out si de

t he umTthe onheabétemenlbﬁﬂ&mgp!z&d:md santive paottwdinigapertions

i e he process f.or
rranu url%r?;c ﬁﬁEHSp'%E?ng%ig i J4 & ‘?rﬁﬁm. e?jso As
rmrerestwlh evidre bedocwracihe ot itiad eﬁmtante50(bet$vefen the
TRt Shirt i S KBS o Famp B € ensurea,
Wﬁidht ,mébﬂsaw ape MightthaifdSEcRc Dy aheeddibgPam pattern
rggéﬁ%em tting/receiving unit and the hol ogram pattern
[

esders tHechghtsaseiving elegnengnt diffracted by
the horgaiariéid enin trh@ F%t—?(%c% (?nb?ﬁﬁoanﬁ{aﬁt the recessed

l'i ght-recel ving €l enent er nor e nd
PebbigmetA0at bé theesveksl pbate oh0Q00s fdrmed rtmta\Veen the

PEBE L ot tlofi O GIE AR DT B deR) ke B0, as

BhewrsAn FIGe 8., ﬂ-rtﬂfveeef;ssl@el r@@@sseﬂ poPEoMRY 002 may be
a case

urrou one protru por ion. I.n suc

SHEFSUBEEH By 206 Phliding porbron. i such acase, Ty
s§868hdVeddesled ?ﬁrti@rptlrdlﬂ'@gfdi‘?ﬁédoﬁn el lh'h%rtﬂgll of the

ortion of the anme 150 is placed on such secon
g&ta"ggé@grmrt;% apd the top portmn of the frame 150 is placed

on such second recessed portion 101.

(Third Embodiment)

An optical pickup device of the third embodiment is
described below with reference to FIGS. 10A and 10B.

FIG. 10A is a top view of an optical pickup device 600 of the
third embodiment, and FIG. 10B is a section view of the optical
pickup device 600 of the third embodiment.

The optical pickup device 600 is a device for reading data
from an optical disk 670, and includes: a collimating lens 610; a
reflecting mirror 620; an objective lens 630; a semiconductor
laser unit 640 of the first or second embodiment; and a heat
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(Third Enbodi nment) An optical pickup device of the
third enbodinent is described belowwith reference to
FIGS. 10A and 10B. FIG 10A is a top view of an
optical pickup device 600 of the third embodinent,
and FIG 10B is a section view of the optical pickup

G5 {rataen Hock thd Nriengs iatRRY aid 1o iftng tetsice
ot kRel nititak Pée @hdhenséndesndactor Ilamarlmgztl 6468 with an

dhiasver sl o 2 iliean Thpe thertoa! ehoauariie BReSe,

enbodi fpgt ﬂéa(islea greted ?é?rcdj:@sopadweorbpkﬁuwk ﬁwam\haﬂﬂ the

is attached and fi xed on the underside of t

flexibles printed eaireeid o t e |saicanfyciedo lagemh UAHE %40 are
I

TRERceP 16 ceffh ofer WIIES bECHE ofRil Wortiohs of the
Flexibpe printedecirtléxobike ,se.nmm@qut@uulasar urmb 640 that is,
STSERAEHGH PockBRS e 0 yfERPEr b AR picr
mLeutitedS@(D,rtaslsxhlm&nttgeFKénm{ﬁnductor Iasgr unlt 640,

that | al SOl der,ed copnnect|

t he op‘?‘ﬁc%‘? iRed A DN 'C%rgggﬂ%% c%%”&#caébﬁ@% udes

AR edesst Ub@élpébi@heblddk%gntd)ﬁaﬂheoualdlmsdmlmeth@metal plate
i ncl udes the heat ([ill ssi patj on bl océ 50 on, the

@hddies seaispndretae @$%|U5!ﬂ% 644, 8R ipetRf, Plake and the
optRialUHitkBR0 devide! NG0OPIHe PIrR! Boftdct N@itipPERRAI other.
pl CKUp devl

are 1n contact with each ot he
Therefore, thenbepsatissipatiqmaren sagaa‘lga@wfm@aﬂw?s and the

' £
HeH AREIpRtior Bftect 1ALrco el PR TERcORiEE BRSIble to
t—:‘hﬁcrt;mﬁtgy gﬁmmﬁgdhwheh}et@mmedua the Isegwiconsluctiogdaser
t Vi ce a resu i C
st O?ﬁé'epﬂsgbfrﬁ e oﬁl"r?eﬁ‘r{i @Eéaqu@écg gméjln Vg 600
.éﬁffh‘éoﬁﬁ’égérw ehftsédinieht opilratestdtabbpt i cal pickup
devi ce. 600 of the present enbodi nent,

pri nt & thecsemicpadystar al§5§"v\h'i‘|tn849tjg'§t€rllﬁe g btﬁr%' pickup
beer¢ Ll P o thedpFédent Enboditfent, the flexible printed circuit
is used as a wiring substrate. The flexible printed circuit of the
semicenductor laser unit 640 and the flexible printed circuit of the
optical pickup device 600 are connected by wires at the soldered
connection points 660 outside of the optical pickup device 600.
As a result, it becomes possible to ensure twice the distance
between the optical element and the outer portion of the flexible
printed circuit that is the soldered connection point at which they
. are connected to each other than the conventional structure, and
therefore the optical pickup device 600 of the present embodiment
significantly reduces the thermal load on the semiconductor laser

‘unit 640.
More specifically, the optical element and the outer portion
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sem conductor |aser unit 640 and the flexible printed
circuit of the optical pickup device 600 are
connected by wires at the soldered connection points
660 outside of the optical pickup device 600. As a
result, it becomes possible to ensure twi ce the

\ _ o
SelEiRbR BPRr R 8 paeibs G A Biner, and
- dilerefere dbenadhiesivedontfixinguthehoptiep! elemenihiyctbarmal

AR AP nkrfed OKEBHEVRRE SHR\iRbIS P Erssistant

digmopeneture sy fiheantirgs rec cesnndotedhéynsbldeddgon As a

t m conductor L aser ni t 640, I ecifjcall

RS uiE AR R Him Bl el rab A RE S atisid prftern or
fthexindlegpaimipeitterd @f ther epficatasleapent, hoemseahe optical
ot her, E’a\gd t herefore the adhesive i Xi,

h d f f th
SIEment displaredue fer seftening AfctheRdhesive, ABs Werefore
rRiener 4 Prbpeabice ReR!ti@Sicliality PR bPRANERment

the wires are connected by soldering. As a resul
setermagesi on fil m does not fall off the grating

tt ; i .
P ementt Should D' HOREEARARIA the. Brice? ifklipdevice 600 of
tbhet pnesgnbfembedintestd vihe anetahqlateref thei semicohductor

' rel j.akility.. opt t
W8 HhiCE a0 Hnd WBrfidr dleshedulh plapBhp il e fi il Bonded
biycallqbli(l‘.i@lﬁi-tyﬁpfdiﬁghe‘fsive_!,hbuglthQQﬁﬂesml rttomwm_tlo%ggmotdlimited
ta at.e of the sem conductgr laser ynit an .

ReSHgh: SHicall$¥PRoARSRNE 650RaY MR M PSSRl Cofuptive
adhieawe | fiteeRIRAARY @ h@myttlh%rﬁs@ls@éﬁduewe%@bm@e sheet,
not limted to such silicon-type adhesive. Any highly
fieY MAE UsBAductive adhesive, for exanple, a highly

t hermal conductive graphite sheet, may be used.

| NDUSTRI AL APPLI CABI LI TY The sem conductor |aser unit
ENDUSTREALNAPRMVECABIALITM be used for an optical

Pi ckupr e LebficBh Rt 3P1ASE! uliSse gﬁ-iavpere%'%glttingen“ome'can be

- used for an optical pickup device of an optical disk drive and the
like.
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What is clainmed is-. 1. A sem conductor |aser unit
conprising: a netal plate having a first recessed
portion in a central part of an upper surface of said
netal plate; a flexible printed circuit which has
Wi ring patterns, and a first aperture positioned on
What isiclaimest isxsed portion, and is bent at both ends
and in contact with the first recessed portion and a
1. pai A smidoteluceor fzzeeurit coaiptisiagal plate; a
light-emtting/receivi ng unit which includes a

I ggtm%g%,ﬂ %lagg hﬂl ?e@eééle‘égFﬁSﬁ'zH'é‘ i rt of

and is on t recess porti on TOU

antuyspén slsrtfae@@ftsalidemetahmam havi ng si de portions and a
topprtlgzl the side portions fixing firmy, on the
si d@ fexp é’s!"r!fﬁdsﬁ'i"@wﬁew&ﬂdbIl”bﬁSeWIEianPﬁtt@Kﬂ&I and a first

opBfife HaSpRE o hErler 8Bl irdin oh A3t both
endschmjemg:qﬁtacewuﬂn them:@trrrebeeged Rsdrtici adltl &apair of side
netal plate so that the first recessed portion is

suidgees of sald Mmetahelates portion and the second aperture

opt o PERBRIRGkEEVing | BRE WilcBolliifench! iBfit-emitting

elefents end i diightoFedeisitlg Wbna s Call NE t]ﬂaéé@' ththe first
wherein the protrudi ng portion of said netal pl at e,

recesped edtion thrﬁﬁghlmffﬁom@ur@ortl on has a second

(i aite Vb E pfioRs A8 o Boigne tRa side portions

- fixih@P fiPRTY, o Qﬁesﬁhé §ﬁﬁ“&%eésop|s%¢&%1%@aF ha t%ec%‘i‘él flexible
recesse portion. 3. The sem conductor laser unit

prlratﬁﬁbrtzimugt twhidhaiissinl contact -with tMa:denseaﬁa«testhI@ItOp
ern for diffr Ctln i nci dent

nt .has at t ht. .
porficTravings 2 Getobco PPeESire aRe: BRind hupFER (@1 BRkiding
por‘@iforpbfibﬁﬁ:l M3l dﬁté"@@rtﬁ'af‘ tﬁ@'ﬂ‘sﬁ%@ésﬂ@b%rhén'@d&ﬁred

nmet al 1 ncl udi ng. cop
with the top portion and the second aperture faces toward the first
recessed portion; and

an optical element which covers the second aperture.

2 The semiconductor laser unit according to Claim 1,
wherein the protruding portion of said metal plate, surrounding
the first recessed portion, has a second recessed portion having a
depth greater than the thickness of the top portion of said frame, and
the top portion of said frame is placed on the second recessed

portion.

3. The semiconductor laser unit according to Claims 1 or 2,
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5. An optical pickup device conprising a sem conductor
| aser unit, wherein said sem conductor |aser unit
includes: a nmetal plate having a first recessed
portion in a central part of an upper surface of said
netal plate; a flexible printed circuit which has

W ring patterns, and a first aperture positioned on
the first recessed portion, and is bent at both ends

andwhardifz36 loptiddd eldmeht His & %ﬁé@ﬁf&%?ﬂr@&tlﬁﬁ%édent

pair of side surfaces of said netal plate; a
hgmﬁght emtting/receiving unit which includes a

light-emtting element and a |ight-receiving el enent,

and is placed on the first recessed portion through

4. theriéd semiepRalictor;ladef LAEad@®HINY $6 %W@hé'cﬁr@laﬁ% Bto
top portion, the side portions fixing firmy, on the

3, side surfaces of said nmetal plate, said flexible
DLt Sl el gt Rotriadst Ph el sadHeia epbees
and bei ng placed on a protruding portion of said
netal plate so that the first recessed portion is

5. covAr eptical pickupedevisepmmpoisiregnd semai conclortio a frserr windt,
op iR B REHbSE TP BAUEISTdRSet REICBEbESier tur 6. - 24

a metal plate having a first recessed portion in a central part of
an upper surface of said metal plate;

a flexible printed circuit which has wiring patterns, and a first
aperture positioned on the first recessed portion, and is bent at both
-ends and in contact with the first recessed portion and a pair of side
surfaces of said metal plate;

a light-emitting/receiving unit which includes a light-emitting
element and a light-receiving element, and is placed on the first
recessed portion through the first aperture;
| a frame having side portions and a top portion, the side portions
- fixing firmly, on the side surfaces of said metal plate, said flexible
printed circuit which is in contact with the side surfaces, the top
portion having a second aperture and being placed on a protruding
portion of said metal plate so that the first recessed portion is covered
with the top portion and the second aperture faces toward the first
recessed portion; and

an optical element which covers the second aperture,
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