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1 DESCRI PTI ON METHOD FOR MANUFACTURI NG OPTI CAL
ELEMENT, OPTI CAL ELEMENT, AND OPTI CAL ELEMENT ARRAY 5
Technical Field This inventiop relates to a glass
optical element used in a sem conductor |aser device
or the like, and to a nethod for manufacturing this
el emrent, and nore particularly relates to an opti cal

el ement for a 10 sem conductor |aser device used in
wor ki ng machi nes such aDREECBEPTI@NI cutting machi nes
t hat make use of a high-output sem conductor | aser,
and to a nethod for manufacturing this el enent.
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sen con array can be 1'ncrea

density of light outputted froman optical fiber

array can be raised (see Patent Docunent 1 bel ow,. for
tical eI enments used in such serri conductor

| aser vi.ces ncI é&‘ cirl caI ses and
hyper bott5c 'V ER ﬁ%sé Opéﬁ@ln qlpmegt HF% At éo
Q&ﬂido?ﬂh&ftﬁ? $aded dﬁ’gic%tbr thEif: Qﬁ& G taL{flgtﬂoﬁ%} E‘Hnﬁfgﬁiﬂlric}lg

IS case, an ion- €ex ange |1 ens or a poll

tldp sldmenth aad misiedhdroicat:adyreld tisarotdicominl lebome st fop e,
‘Pat ent _Docunents:-2 and 3 bel ow propose technol ogy for

fpﬂmwgndn@}sor Yoz dewige otsedum@wa'kmg)ma@hme@lsewbms welders and

| h t l.u t h
%& Rapreh tht e BR Ot A et iR LurGR Jpsespd to
ngm RdntfGufR g'tﬁfé olehmgnt base material in the ,
aX| a

Irection to btain an optical |ens of the
desi red shape. Furthernore, while not a nethod for

Eroducing an optical elenent of 30 cylindrical shape,
0 o a technique for obtaining an aspherica

J&ﬁ%‘;’:amlplie %f proposed technology related to semiconductor laser devices is a

device with which the convergence of light radiated from a semiconductor

laser array can be increased and the density of light outputted from an

-optical fiber array can be raised (see Patent Document 1 below, for example).

Optical elements used in such semiconductor laser devices include
semi-cylindrical lenses and hyperbolic lenses, for example, and there are also
applications in which lenses are stuck together for use. In this case, an ion
exchange lens or a polished lens has been used to accommodate the complex
shape.

Patent Documents 2 and 3 below propose technology for producing
ahead of time an optical element base material in which a translucent
material has been worked into a cylindrical aﬁd curved surface form, and
then drawing this optical element base material in the axial direction to
obtain an optical lens of the desired shape.

Furthermore, while not a method for producing an optical element of

cylindrical shape, there is also a technique for obtaining an aspherical lens, in
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which the face with the optical function is

asymmetrical to the rotational axis, by using a pair

of pressing nolds having the Qpposite shape as the

| ens shape, and press nolding an optical el enment

material at a tenperature at which glass softens, to
obtai n an aspherical |lens of the desired shape. 5

However, the above-nentioned ion exchange | enses and

RS ARG fack Qﬁ%ﬁ $hebptivalrfeadtibAds YsHualdtdicaloRetheq@satidnal axis,
atinme, so there is considerable 'variance in the

by esisg @ pafoftpiressing haalds hhasjneg thenuppokite shape aatke lens shape,

Apd orols dHGHE B GORRCRY EReRE THRGRGL 2 § demporabire at which
6k %gggﬂwfob%scaﬁlsgﬁﬂh%mm%%e&thg JBLAENEEaR0 | O

ens, a proopremis nore manu

st eps Hofe98t 3iHee GboltertdiRionedndoh feXicHhhYe i1Bnédie and polished
conposition of a glass nmaterial causes a variance in

lemses awe MOnktadtxhdmdnaléyz alrenkpms a‘thadimn'enpaithere isheonsiderable

char act erl t| cs of th ptl C P&ge endi ng on

Yqmansg dptt eFHl?etch%? et ei A rS a‘“}r%?‘?‘f'@d greatly
e icon nenber IS

4rlgg(’i“’" F Q%Perr%ﬁéehéﬁd g&‘g&ﬁj& f#%fe%c%onpl i cated. A problem

enCOU”Al%beﬂlt]ﬂbﬁéh protichiRekyl RrhighéRbincd @ sbniePhde@br process is
el enent by the direct nechanical working of a glass

wseideto prodiuse ahapnmshapg&)bhnst a\pmblans i3 thetamgre mamdacturing

b 5B, D RS DB o e
< )

B s g8 S BT 438y g

thesdHo@aéteBistins 6f SHragRicas eldiGentivdbendinBlonGes sxteakes
| onger, and this |l eads to higher manufacturing costs,

so t hef'nuhermpns inpotser g BROsuIeei & doingilt lena, aepresisglie etched
voI vi ng, dr awi n rapo n Pat t Doc
o1 erearied, SURER Fialres pmnibly sPTRRELRd: ok Broblem

a
c?ﬁ%l%‘%sﬁ AR FIECA or GBI n BECAF RERLIPY the dircct
m@élaarﬁcﬂ ﬁbﬂﬂhg ofpt glak rhateeial 48 thAd StssWrotlugtivieyss lew and
ﬁ%eoduced as above, since the entire working face is
r&del aavarianespin ¢he Iwonking qrecisionadue ta teelvweanisad so forth
ﬁii st be E]rnnded in order 30 . to hold the lens to the
jig must be used for positioning,

reqUI rFlﬁ@hermore, the precision of surface shape must be maintained

strictly, which means that it is also difficult to ensure a stable shape as the

working process takes longer, and this leads to higher manufacturing costs,

- 50 the lens ends up being expensive.

With a technique involving drawing as proposed in Patent Document
2, because the cross section in the axial djrectidn of drawing is asymmetrical,
there is the danger that strain or twisting will occur, making it difficult to
obtain a stable optical function.

Also, with a lens is produced as above, since the entire working face is

worked as an optically effective face, a new member must be bonded in order

. to hold the lens to the device, or a jig must be used for positioning, requiring
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3 10 conpl ex adjustnents. The present invention

relates to an optical elenent array and an optical

el enent that solve these probiens encountered in the

past, whose surface shape precision is stable, which

can be manufactured at high productivity and | ow

cost, and which afford easy position adjustnent during

manuf acture and assenbly, and to a nmanufacturing

omhpha ddjnsiéntganme. Patent Docunment 1 JP H10- 335755A

Pat ent Docunent 2 JP 2002- 338281A Patent Docunent 3

JP 200The3pesent Diwaltivaurdatss toaenvpticall slemerntsaray and an

obj.ect .of the.present .jnvention to provide,a ngthod

ppfical,eleent (ot o v these, BEPlons flfountaiad iy Bie, prgk whose
[ e r n 0 C :

AR AfpeCbitaby S Ranir SRR Tk 0P BhEElped at hich

pesductWityhand leh cast, aatli whlched firdndasypbsitifon adjustment during

manuf actured with stable surface shape precision,

maingiactureaed mesembly amé tova tthamufgictyring uwathod for thedame.

| ow 2 and whi.ch affords easy position

cOS
adj ust Wpttmpﬂﬁnﬁr}nuf acture and assenmbly. To
achi eve the ﬁtﬁﬁ%%gg]t, a first nethod for
manufacturing an optical elenent of the present

i nventPatant Poaumenb@d for manufacturing an optical

el enent for a seniconductor |aser device, conprising a
step of pres¥ 200318882 an optical el ement materi al

di spos%ci b bvveen a,pair of pressing nolds, wherein at
| east Snlea WEUMERt 251 d out of the pair is formed with
a groove- | ijeoGeiny that forns a non-cylindrical
face or a cylindrica ace as an optically effective
conmponent in the optical elenment material. A first

optical elenent.  of the present invention is an optical
Iisglespre of Invention

It is ar object of the present invention to provide a method for
manufacturirig an optical element, and to provide an optical element array

and an optical element, which solves the above problems encountered in the

. past, with which an optical element can be manufactured with stable surface

shape precision, which allows manufacture with high productivity and low
cost, and which affords easy position adjustment during manufacture and
assembly. _

To achieve the stated object, a first method for manufacturing an
optical element of the present invention is a method for manufacturing an
optical element for a semiconductor laser device, comprising a step of press
molding an optical element material disposed between a pair of pressing
molds, wherein at least one pressing mold out of the pair is formed with a
groove-like component that forms a non-cylindrical face or a cylindrical face
as an optically effective component in the optical element material.

A first optical element of the present invention is an optical element

for a semiconductor laser device, comprising a non-cylindrical face or a
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30 for a sem conductor |aser device, conprising a
non-cylindrical face or a 4 cylindrical face as an
optically effective conponent, wherein the optical

el ement is obtained by press nolding an opti cal

el ement material disposed between a pair of pressing

nol ds, and the non-cylindrical face or cylindrical

face is fornmed by a groove-like conponent forned in at
celasdriedleffeeeasi 48 optically deffobitivel com@onaht,  wheidin the optical
second net hod for manufacturing an optical elenent of
elementr issehtaired bytrress vwidingsas opticak plaphergr magerial disposed

Bk 384 B S ok <SRRG S
05O B Bl ol SR 10 63 prssing

@ ot ofthe)pdindri cal face as an optically effective
conmponent in the optical elenment material, and

por t i oNext, asecoms pethed fori manufactaeinghadiapsical elenegnt of the

t he {Qove- l.i ke conponent are %ormsd at. Location

PYeSART HgVEHECR SdiFishteReseRe Ot iHFEES JRYIGIRE 13n gptical clement
FOTEAAE Hisr?'t(ﬁeci %reﬁgen Iélegtcur &f B?t?égg?g ‘ﬁ?@'dg alwh%h-?ﬂ?%? léagst one

€ prese I nventi on |1 an o €l enen

PRIEsEeNaield ot dsthie pHnefganed withradasbgredivietliltg canponent
optical element material forned by the

tisdferme at nomexlindnen] dfaereonha eyliodricabfage astan ppigcally effective
opti cal el nt,.wherein the, surface roughness,of the .
b Sfns dn HRe i Bl o' AR, 300 GRIDaHhan Fre tifeave in
r S t 5 i i f r :
B 185 HBRHBASSE Sho (ed6oveikk bhiilenf frel M at locations
Rénkiagthe @agionAvhéresthe divst gadovetlftsattimponeny 19 forhivd.

present invention is an optical _elenment array. in, .
whi ch Mex arsaicong apticabelemantofictherpresant invention is an optical

SRR B 4 spieifidtal hedP boifiretn®, Bihed by RIBRRTY gptical
d18mbRt ”Eﬂﬁ AR SR By GREPURSVE- Sk 8o HHd Gekh N W& hod for

25 optically effective conponent, and a positioning

mafapfieemting ameptical dlament xvkawinihe eupfite oughdess of the cut
capabl e of sitioning the optical elenent array are

0
freg rqumcw'degy diheycuthingeisogrpadprt than theesritcearoughngss of the
rtlorﬁgcﬂne@ﬁ'?c% $a06 eglt Iccj)rﬂnld%icgp fgget Is%%'ring as the optically effective

- component.

7 A first optical element array of the present invention is an optical
element array in which a plurality of optical elements are formed integrally,
wherein an optically effective component on which a non-cylindrical face or a
cylindrical face is formed, an extension component ektending from the
optically effective component, and a positioning component formed on the
extension component and capable of positioning the optical element array are
formed integrally.

A second optical element array of the present invention is an optical

element array in which a plurality of optical elements are formed integrally,

- comprising an optically effective component on which a non-cylindrical face or
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element array in which a plurality of optical elenments
are fornmed integrally, 30 conprising an optically

ef fective conponent on which non-cylindrical face or
5 a cylindrical face is forned, and a groove formed on
a face substantially perpendicular to the face where

"the optically effective conponent is forned and

extending in the I engthwi se direction of said

8 URSihdrichRifhoe RETRSRGH, Cabdra gh@f@. foenl@Xbn & fhéd kbstantially
optical elenment of the present -invention is an optical
pémpendicubnrty thé fapeawhere the opticaliakeffectiee opmponent is formed

cylindrigcal . face as an.optically _effective c onent ,.
%&:Pé@%d&‘ﬁ ¢ angﬁﬁw&%p%ﬁ%%one%% sHbstensilbRerpendicular
%%i cally effective conponent and a positioning

onponent fornmed on the extension conponent and
capabl e aPOsirliplicAD eldifePPbf €ld pebRAR Navahtioy i8rah optical
10 forned integrally. A fourth optical elenent of the
germeahcomprising amdnscydirshridah faceaor a oplinduicalyfacs heami opsically
cqonponent on which a non-c%}!{i ndrical face or a

CEH 8y FOAPOR T SRt teRgion FIAPOReR); sxtenging from the
AR A0 PO AN PRI 5K Mo o e

SIteREch c@ﬁlﬁbhenﬁﬁﬁé eapabis\vE posiidnire Shicbptifidteléent array are

ortion other than an optically effective conponent is
rmed ghtegaeldy.whose surface roughness is greater than

that of the, optically effectjve co nent. . .Next, a

first doRgh PRECAFImEDE i s RFPGPE OXPOEPE g fich that an
- - - 1 - r - -

Gl EGRRD o FA L I0  cfnin

fate e frnd and a hber sidiatihg copiponeht ekturrlihg dromythiesoptically

nol ded by pressing an optical_elenent materi al
effeshue compenemrtearedopaed integrallBssi ng nol ds. Next, a

L AT HRLSE o 10 R0 RP 5 TRt ho
pjrﬁgﬁn.oéthbﬁ hafoNE -Bﬂgefkﬁ&‘{écﬁ%é &P{Oﬂedgébt 6Lke{"%8Bhish face whose

rein the optical ele 'S nD y pressing an
supfdce abuglehey3Es grevbe thah thatsgfthe dpbiehlle effectivacompdnent.
pressing nolds. Next, a fourth nmethod for |
manuf a¥exty Brfgrsarmethodcfor mpantasturinga optical element array of

the present invention is a method for manufacturing each of the

above-mentioned optical element arrays, wherein the optical element array is
moldeé by pressing an optical element material disposed between a pair of
pressing molds.

Next, a third method for manufacturing an optical element of the
present invention is a method for manufacturing each of the above-mentioned
optical elements, wherein the optical element is molded by pressing an optical
element material disposed between a pair of pressing molds.

Next, a fourth method for manufacturing an optical element of the
present invention is a method for manufacturing an optical element featuring
each of the above-mentioned optical element arrays, wherein the positioning

component is used to position the optical element array, after which the
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present invention is a nethod for manufacturing an
optical elenent featuring each of the above-nentioned
optical elenment arrays, wherggn the positioning 30
conmponent is used to position the optical el enent
array, after which the 6 optical elenent array is cut
into a plurality of optical elenents each including
the non-cylindrical face or cylindrical face. Next, a

61'%1151@41 eferh&erlahray i88atina6 auslurglisy of aphicabelehedhts Rhth dhcluding
the present invention is such that a plurality of

et nokylendmenl faceanrecybinsaticabthdsy 5 cutting the

b - ti d first tical el t t hat .
cach | NeFucedr6h ebod or | agprasiuriog & it aiires fipit of the
T

GuittingntheddRove UBGittidredOBEdtidpeitad b edertGirbhyied that ba&e includes
el ements. The second nethod for manufacturing a |ight
heuppBcally effoftivereomponpne e thepesitioming component, and the

SRR eSS 70 LTt Al R o

i : : i ncl udes the
1%%@ @3}‘135&1%%{ i%é%l%%%%%%%ér%tétegﬁg%é groove, and the
gr ooveph@lsecdid mestheilt foramaanifesuyimgmat Bghtilsouecehamdt of the
plate nenbers at the positions of the grooves, and
nieeert piventiondpisbarsaciewized i that ajrdnraliy ofi anticad elgments are
conbi n optical .el ements and/ or, for j,0i nkn 1th
OQRESS i et i DAY gt ied. el orichd  Stial agzay =0
(B eall ikl SERE SpAGTYY RIBLLYS BiinpLM S8 K10 et and the
grioevaphic filled | weithnin hidhesive anhtaivduiot bond pbee mdmbers at the

according to Enbodi nent. 1 of the present invention; . .
msttionssof theagraoges - ant theseaplale anemberssareausert fampining with

B CapatTomil, SonfBT CBd BF BF WBER" S4B 4 dfent. souree

cé A9 to Enbodi nent 1 of the present invention; 25
I 1Ci1s a cross-sectional viewillustrating the
cooling step in the nethod for manufacturing the

ical elenment_for, a sem conductor |aser device
Pesaipt WREWIRERt 1 of the present invention;

FIG. 1A is a cross-sectional view illustrating the preheating step in
the method for manufacturing the optical element for a semiconductor laser
device according to Embodiment 1 of the present invention;

FIG. 1B is a cross-sectional view illustrating the pressing step in the
method for manufacturing the optical element for a semiconductor laser
device according to Embodiment 1 of the present invention;

FIG. 1C is a cross-sectional view illustrating the cooling step in the

method for manufacturing the optical element for a semiconductor laser

device according to Embodiment 1 of the present invention;
FIG. 2 is an exploded perspective view of a molding block according to

an embodiment of the present invention;

- FIG. 3 is an enlarged detail view illustrating a state in which the




10

15

20

25

30

FIG 2 is an expl oded perspective view of a nol ding

bl ock according to an enbodi nent of the present

invention; 30 FIG 3 is an enkarged detail view
illustrating a state in which the 7 optical el enment
material according to an enbodi nent of the present

i nvention has been renoved fromthe [ower nold; FIG

4A is a perspective view of the nolded optical el enent
pptieNi M meAs SN ADadcBr BRgaf RO ABMintintldf¢he pesent invention
invention; 5 FIG 4B is a perspective view of the cut

hps beat rehevethfromatherlowler naldor di ng t o an enbodi nent

of the esent invention; FIG_ RAis perspective .
Vi ew | FIGofAdS prpTRpefivesriert el Sl Slemeatmaterial

_ @%’g@iﬁlg%%n é@é’{) gin?erR%rf 38? E)‘gé é@%ﬂﬂl&é’ﬁ&%’{q-t he positional

nship ween sem con ‘or | aser and

opti cali@! arely & périsFectdh vievd dTefhePest opticall 8ntdnt! Alaterial
mol ded optical elenment material according to an
acdoodingetotanémbbdinprdsd the pnesemt ioventiEins. 6B is a

perspective view of a first exa e of.the cut optica
o empri G o df 7 RE3SRRFLD SifRomluSHRt g lightsemitte from &
éﬂﬁﬂéhﬁ&brﬁ?seﬁ G 6Cis a perspective view of a

second exanple of the cut optical elenment according

to an ENMOSBNER péfspbfitvdvRse ol the vesitional rélaGionebip between
-a perspective view of a third exanple of the cut
et seqaicondhdoeasen andoptingl elememtenbodi ment of t he

P> b b et eire ot hBIO0EG Salfal bfithSligmaterial
Q&oﬁimggbfa%rumeédﬁf;%ttm@ﬁ@pfeéeﬂmﬁéxﬁ{an- FIG 7Bis a
optical ele

perspective view o he cu nent accor di ng

to arFENbeBi e tpeddpdchive priewest ai fiket ndxiamiple FdfGher Guf sptical
a cross-sectional view.illustrating the convergence of

¢lemient apgording topan embodimeninef theqweasent ipvention; 25
FI G | S.Aa .perspective view pof the upper and.lLower .
ol ds Bt a5 SpRRSII Virhet reeerd PRAmEDY 6f He L8t optical
Abme P Q8 FR e @ ard DR bBERSERY of the present invention;

FIG. 6D is a perspective view of a third example of the cut optical

element according to an embodiment of the present invention;

FIG. 7A is a perspective view of the molded optical element material
according to an embodiment of the present invention;

FIG. 7B is a perspective view of the cut optical element according to
an embodiment of the present invention;

FIG. 7C is a cross-sectional view illustrating the convergence of light
by the optical element shown in FIG. 7B;

FIG. 8A is a perspective view of the upper and lower molds _and the
optical element material according to an embodiment of the present
invention;

FIG. 8B is a perspective view of the molded optical element according

to an embodiment of the present invention;

FIG. 9A is a perspective view of the upper and lower molds and the
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invention; FIG 8B is a perspective view of the nol ded
optical elenent according to an enbodi nent of the

present invention; 30 FIG 9A,is a perspective view of

the upper and | ower nolds and the 8 optical el enent
material according to an enbodi nent of the present
invention; FIG 9B is a perspective view of the nol ded
optical elenment according to an enbodi ment of the
OpteGANblanfMBNth fbridl BblordiddA toS s WAbSdiBRGIHI 0fathe present
view illustrating the nolding step according to an
ewveotionent of the present inventi on FI G 1OB is a

Rag AT CTRIIC S TR T p—
0 B ARREAPAGH, Wkl 0l dolio! O I ock agfgdllgg\fg

|ne | ] resen |nvent|on

a di agFEEm 1OAUS raAtcri- gehﬁoﬁélem&fr i]ﬁisﬂ:ﬂiiﬂfg et hﬁ)ld_mg step
optical element material in the manufacturing nethod

. amouditgrig ancemmbodinizadiofithe present frevemtiopént i nventi on;

FI G di |1 trat tat

1S oL, P AL A SRSGBlAts A MRS oo
t hod di t

AR R AR 10 10 aocordng o,

di agr ad.! 11uft éﬁbkﬁlﬂ)dbﬂ @em €ivt ivigwsdfep nidld theck according to
manuf act uri ng nmet hod according to an enbodi ment of the
mem@ndlmm@fttherpresqntalvamms a diagramillustrating

acoor diikh T2 B GisBaih SHSTEAL ot SR P TR Fhe opticel
(ﬁ%ﬁenﬂ: %Fa sial ifl £RE RS g %‘de}ﬂoa fb%c&mh%{g& { &Rbbdiment
manu acturlng net acc ng to an enpodi nent

offtht peegpi@ $8Wnticisent i on; FIG 12F is a diagram

illustrating the step of takll'la-% out. the opti cal
el errerEIGarI% mnatdaégrmuﬂaét inggthe shele awcblﬂhrialet gptical

égllgmgr%) %gé{tg%gi has bedm p 2 dRhGRE ngavitr}vl?lntﬁae manufacturing method
according to an embodiment of the present invention;

FIG. 12C is a diagram illustrating the preheating step in the
manufacturing method according to an embodiment of the present invention;

FIG. 12D is a diagram illustrating the pressing step in the
manufacturing method according to an embodiment of the present invention;

FIG. 12E is a diagram illustrating .the ‘cooling step in the
manufacturing method according to an embodiment of the present invention;

FIG. 12F is a diagram illustrating the step of taking out the optical
element array in the manufacturing method according to an embodiment of
the present invention;

FIG. 13A is a cross-sectional view illustrating a conventional example
of eccentricity in the mold;

FIG. 13B is a cross-sectional view of the optical element material

molded in the mold shown in FIG. 13A;

FIG. 13C is a plan view illustrating a conventional example of how
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FIG 13A is a cross-sectional viewillustrating a
conventional exanple of eccentricity in the nold;
FIG 13B is a cross-sectionalgview of the optical
element material nolded in the nold showmn in FIG
13A; 30 FIG 13Cis a plan viewillustrating a
conventional exanple of how 9 the optical el enent
material is rolled; FIG 13D is a plan view of the
£ bsdal @iSHBR maBd@4li idhollédsen out of  the nold in
FIG™ 13C, FIG 14A is a perspective view of the
opt i caFI@! 3Bnis sapleayviewca ihenaptical tedermente madeiiak bakeyf out of
the prese i invention; FIG 14B is a perspective view
e 19 B}JB a13‘§’| ement array in FIG 14A as seen from
the b ; . ' . i | :
depos; {1 it AtehieBivB e el shiBotloal etk ap Qecording
SRR diiRAimeht b ¥heRisatlinvaNgh on; 10 FIG 15B is a
cross-sectional view of the cutting of the optical
el emenFIG.al4Byis ac perspecigve viem of the diptieal elsfmentearray in FIG.
ﬂésent invention; .FIG 15C is a perspective view of

ag§een fromp f RS obt ai ned by cutting according to

o ST T S L SO g B

per spective view'o I Fst” exanp

2669 ebadin® Ak edibvditheit 6f tHehArepsigsi@entionent i on;
FIG 16B is a perspective view of a second exanple of

t he mofld3. Hdd i alcragstsectionad diiems of the onttingopthesentical element
invention, FIG 16C i.s a perspective .view.of, a third
BRARBORTIING HARERPOLTEERT oh (6 RIGSEHITIPREAR 8 of t he
prese i N tid.on; . j ' ' .

o & Fout PG a8 metchective VR of tHe RPHRAF cloniént!bBtined by
dutbiodi drestidiSg 86 ahhenldement of theepitsont ifvieGtioh7A is a

perspective view of a first exanple of the nold ,
accor dfl¢y 16AEI@dineesnectivef vieme ofr asfrat exsmple off; the mold
e'i:({qgi'q.}%l;go iEsmﬁlo %{esn %Cgfj tillg p\{;(iaseevr\{tqgvgntﬁgﬁiond exanpl e of

FIG. 16B is a perspective view of a second example of the mold
according to Embodiment 8 of the present invention;

FIG. 16C is a perspective view of a third example of the mold
according to Embodiment 8 of the present invention;

FIG. 16D is a perspective view of a fourth example of the mold
according to Embodiment 8 of the present invention; -

FIG. 17A is a perspective view of a first example of the mold
according to Embodiment 9 of the present invention;

FIG. 17B is a perspective view of a second example of the mold
according to Embodiment 9 of the present invention;

FIG. 17C is a perspective view of a third example of the meold
according to Embodiment 9 of the present invention;

FIG. 18A is a perspective view of the state prior to combination of the
optical element array according to an embodiment of the present invention;

FIG. 18B is a perspective view of the optical element obtained by
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25 according to Enbodinent 9 of the present invention;
FIG 17Cis a perspective view of a third exanple of
the nold according to Errbod'LSl nt 9 of the present
invention; FIG i8A is a per ggctive view of the state
prior to conbination of the optical elenent array
according to an enbodi nent of the present invention;
30 FIG 18B is a perspective view of the opti cal

Sl cc&hﬁﬁ'ge@ﬂn%%ajﬁl@hi b'heApRE A RehfiodN

enbodi nent of the present invention; FIG 19A is a
per s peFlG.VEOA isavpetspdetive vidw aff th¢ epticdl demant array according
according to Embodi ment 11 of the present invention;

hﬂ:ﬁnbs?dene%t lald@%ﬁ@w@ﬁwénwawé;f the cut opti cal
' Enbodi f .
rvent 1ot T8 8 #9etShechySTRRL oEER} o ol 3o figE E8ording oo

BRiYoAftheR! E1BMthe?blcd¥ntBins8hebAY tO another exanple in
Enbodi nent 11 of the present invention; FIG 19D is a

per spdelG.vOQ isewpetspdetive wiew pf ithabpttandemeat avragi agrording
to another examle_ in Enbodi nent 11 of .the present
#OrMh%@ﬁamelew@mbGM%ntaﬂp&f@ﬁ@@??% VNI t he

optic I nt_arr F Qi [ £ 3

Che. prICE R i dek koS Mot flend Sufiagl SRliherdPadtbrding to
SAothBeeLRhpldn EmBOBIhedy TRf theGesémidnvéRtiamot her

exanpl e i n Enbodi ment 12 of the present invention; g
FI G FI&.i20A0ispe pepapetiive vidveof thie oplacalplemant ermyeagcording

array accordjn 15 to Enbodi nent 13 of the present
tordizahe ,ntrln?@gft@f@rﬁ%m& 1PEeRPMR | ve view of the

ti | t ' t WANET
ehbod o 0Ttk BER4HEE Hdh BEthd BoaBR'qlpheft 3P Cadchrding
toeDER&t den MieGW Kxhbbdiendiit 1206H the lpesdiit iavé®iion;

according to Enbodinment 14 of the present invention;
20 FI FIR23A s mppepspiive view of the opticdlelement priayaccording

R B eSS, 12,01, Lhe present
OPLL ST AT BRGS0 EREHIET B o conting
to another example in Embodiment 13 of the present invention;

FIG. 22A is a perspective view of the optical element array according
to Embodiment 14 of the present invention;

FIG. 22B is a perspective view of the cut -optical element according to
Embodiment 14 of the present invention;

FIG. 22C is a perspective view of how the optical element according to
Embodiment 14 of the present invention is combined with another optical
element;

FIG. 22D is a perspective view of the completed state of the positional
adjustments of the optical elements according to Embodiment 14 of the
present invention;

FIG. 23A.is a perspective view of how the optical element according to '

Embodiment 15 of the present invention is combined with another optical

element;
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element; 25 FIG 22D is a perspective view of the
conpleted state of the positional adjustnents of the
opti cal el ements according tci Enbodi nent 14 of the
present invention; FIG 23A i g a perspective view of
how t he optical elenment according to Enbodi nent 15 of
the present invention is conbined with another optical
30 elenment; 11 FIG 23B is a perspective view of the

conpl eppq. $3B48a YersgtRtROVidw 0F Bhe cAPLIEABRILE oPhhd BBsitional
opti cal el ements according to Enbodi nent 15 of the
ndpsementa o ntheoop ti€dlGeleddbhtis sacophing pic tBrubodinemmtol5 of the
the optical elenment array according 5 to Enbodi nent

pPEessnt iengloBsent i nvention; FIG 24B is a perspective

Embod Rich 246 1 PkuSGisE  r BRBLAT hebfors serpy agoording

BeESRALL YR 16 8MI8S pidient iveRBlohsal el ement according
to another exanple in Enbodinent 16 of the present

i nvent FiG,; 24B id-h Gerioktive vewafshectit vptivaleelemient hecording to
optical elenment array according to Enbodinent 17 of
Embodimentd 6 ofthampresant pIvent®ng j s a perspective view

of thepgut L cal el nt .accoerdin . [ .
ot nePfs BB fRouieRBRE REAT S A i B HHF dhootdine to
*h&NeP bxaBlsiAEMRAIMERt 86 BF eephtasnPRARNtiba; bonded

to the optical element according to another exanple in
Enbodi Ri€ht25A & afperdpechive seew of ke optioal elEh@nt 268y acarding

erspective view.of the sfate after a plate has been
g’oﬁﬂ’@’& enthl/ ghihegaesentwentigy or di ng to Enbodi nent

17 Of Fite HERCHherd DA By of tud |3 opfit dlefent according to

perspective view o e sta I'n I'C
Ehifytanhef TP bftHtOpic@eiifdneA; 17 of the present

i nventi on has been conbined with another optical

el emenffIG. 25C is a perspective view of the state before a plate has been
bonded to the optical element according to another example in Embodiment
17 of the present invention;

FIG. 25D is a perspective view of the state after a plate has been
bonded to the optical element according to Embodiment 17 of the present
invention;

. FIG. 26A is a perspective view of the state in which the optical
element according to Embodiment 17 of the present invention has been
combined with another optical element;

FIG. 26B is a perspective view of the state in which the optical
element according to another example in Embodiment 17 of the present
invention has been combined with another optical element;

FIG. 27A is a perspective view of the optical element according to
Embodiment 18 of the present invention;

FIG. 27B is a perspective view of the optical element according to
another example in Embodiment 18 of the present invention; and

FIG. 27C is a perspective view of the state in which the optical
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FIG 26B is a perspective view of the state in which
the optical elenent according to another exanple in
Enbodi nent 17 of the present 225 i nventi on has been
conmbi ned with another opti cal1 element; FIG 27A is a
perspective view of the optical el ement accor di ng to
Enbodi nent 18 of the present invention; FIG 27B is a
perspective view of the optical elenent according to
élgﬁieiﬁ%ra(%m etéi 'ErEH&Hﬂie'fRniEBl& file thEsdtCRARhtion has been
I nventi on, 0 FIG 27Cis a perspective view of
édiﬂbﬁabdtvﬁthmnmtﬁermpti&al optiend| 12 el enent according to
Enbodi nent 18 of the present invention has been

conbi ned with another optical elenment. Description of

he | nvent t gnﬁ Thg first nethod for manufacturing an
Qﬁiﬁ% e present invention involves
press Rl @rf9maih Pl Qﬁénﬂa@ffﬁ@ﬁg IR tical ewﬁ@ﬁsﬁq:he present

between a pair of pressing nolds, so that an optical

eivefitioh Mmitdlvest plobss rﬁmlﬂhig:amhqmaﬂ)rebnmmmmmab disposed
obt ai ned, productivity is_high, and this is
belweRnag auus of Pressipg 1@10 ldsps0 Ehatuan|optiva! glemgent feith stable

fir | |
A BB S UE™Cly B APGRLESPDA A BA Ol ape
éﬁv%mﬁgébd%h%ﬁﬁséf%ras%eﬂ pressing molds, so the

- surfaceé shape precision is stable, product|V|ty i's

hi gh, AlasadtHehfisst ioptiaslvelatregs @fithe rprem:m;nméntam ts m'pduced by

well. With the second net hod forﬁgfm f act :qn
Ryges creldingnent orfical nelement  maserial | disesrero Ihaor&alr of

Itg?%\%{}gﬁ)@gn %%\n(% ol ‘g’ﬁ% e Fﬂgfép edcgglgﬁtl Ehb% ngfbﬁuctlwty is high,
dREEHiL MadvARakb A IhermB8@Fedst M WER. he groove-|ike

conponent is forned, so these concave portions serve
to s|Withotherssbnd anethhd for mamifaeinumg)antdpélcabelemnt of the

n%g&eﬁﬁq%f% g»lggtlggsd t‘géte ﬁg trpopgégegg%&h;gl é%qt&: g}rectmn of the
%erlﬂ;(? meﬁ’i? %ﬁ){ﬂpﬁgeﬁ %f’ﬁefé%mgﬁ\iﬁ The %?Mtﬁqoﬁt%sm’g thﬁ region

reventi ng unnecessary

| vf'ﬁéi‘é‘ PRI gH8ovd Hkél etrhpoRent 1@€I'Oﬂﬁbdi ca) thek6 dBidave portions serve to

slow or restrict the flow of ends of the optical element material, and prevent
eccentricity of the mold during pressing.

With the second optical element of the present invention, the problem
of stray light is handled by preventing unnecessary light from being incident
on the optical element.

With the first optical element array of the present invention, a
positioning component is formed integrally, so when the optical element array |
is cut into a plurality of optical elements, the positioning component can be
used for positioning.

With the second optical element array of the present invention, an
optical element in which a groove is formed is obtained by cutting an optical

element array, so this groove can be utilized as a reservoir for an adhesive

material.
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Wth the first optical elenent array of the present
invention, a positioning conponent is forned
integrally, so when the optigal elenment array 25 is
cut into a plurality of optical elenents, the
positioni ng conponent can be wused for positioning.
Wth the second optical elenent array of the present
invention, an optical elenment in which a groove is

for ”EdW1ﬂ1 O Ehin@ Sphi¥alCelbiniend ofBhe Rirégedt inPéretid)ta positioning
array, so this groove can be utilized as a reservolir

éampmner&tcﬁlsésrmed 30tegeally,isal the]m)szmnghEmﬂﬂmedt opn ibeanised to
é of .the, present_inve .IO p tioning

RIS HaaPOSIOTizg Y iothersombipe soatxcﬁﬁslﬁag%nei% -oni ng

ot ﬁ?"@ﬁ* TR0 BE SR RINE of MiePPRisbhE ThPattbd."a heat

Ptihfiak ehfpvReht @J fdrRfedritearallyl WheeH iPadvanthgddus M terms of
radi ating conponent is formed integrally, which is

hehﬂamdmmus interns of heat radiation. Wth the

o VAR ol A ol s
i_Gga f enf, I
P B WP RSED i, o o

Iﬁxfo@!@:b Qif@ﬂraylﬂghmllﬁﬁﬂﬂe@ Bytﬁi@véﬁﬁmg: ahneéeeent light flom being
the first nmethod for manufacturing an optical el enment

mcrd@ptonthﬁwtpab@ementnventl on, the optical el ement

mat o et B BRC R e BBEe ARG Rppent ergay of
%?e%@ni? Iiﬂ@(ﬁlt £ GRidat 192&?9{19 ar e}fzqéj%él}ib& yb\x_' ?ﬁessmg an

and “manu aéture 'S ess | nexpensi ve

dﬂt&as eglen@énteinAestidlodispased dsitwieen 0a apaiopdf pebssthenmaolds, so
array of the present invention, the optical elenent
surfans| ehapebpresisieniingtableo m)d:lmtmty wgmh naied mapufacture is

di sposed between a pair of pressing nolds, so surface
leps, *PBr@Psion is stable, productivity is high, and

manuf tw thel Socbfid ndthodP6P %é.’!?ufagﬁ.lr\ﬂﬁé Bt (Hﬁuciam leldhnent array

nmet hod manufacturing an optic nent” of the
dirthe Qiibseﬂt\éﬁﬂénﬁm thepsical olenightcie molded tbyt freksing an optical

integrated with the opti cal
element material disposed between a pair of pressing molds, so surface shape
precision is stable, productivity is high, and manufacture is less inexpensive.

With the third method for manufacturing an optical element of the
present invention, a posifioning component that is integrated with the optical
element array is used for positioning in the cutting of the optical element
array, so positioning is easier.

With the first method for manufacturing a light source unit of the
present invention, a positioning component that is integrated with the optical
element array is used for positioning in the cutting of the optical element
array, so positioning is easier.
| With the second method for manufacturing a light source unit of the

present invention, a groove can be utilized as a reservoir for an adhesive

material, which facilitates the bonding of a plate member.
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element array is used for positioning in the cutting

of the optical elenent array, so positioning is

easier. Wth the first nmethod,for manufacturing a

light source unit of the 25 present invention, a
positioning conponent that is integrated with the

optical elenent array is used for positioning in the
cutting of the optical elenment array, so positioning

i s easlifrthe itdt ie¢hs® dondnaBtfietufifs AMNoptaal Wiement of the
l'ight source unit of the present invention, a groove .
presehbinmentione thegravve dikercppiporfent paefenalily conpries a plurality

terial, ich.facilitates the bonding of .a plate
Rt 1 A0 e st e BbRodthess | 45 P a@IarANg & rows of
J s [ ' t 1
SRERALETTR O LPREASEl LONERARIng IF e prooverike

edmpeent MY the tiibKledOsystidall (dlemant tigtediAll €o darploptiehl klement
of rows of non-cylindrical face or cylindrical face

 auayespdedibtgined frow aysingleconitided ebmenfpoatariali n t he

A ay kel TSTERREL ARG Fop ek oRpRRLICoBE e Plurality

e Qﬁii thésd rovi SR A5 s@ﬂ%ﬁtlugdiis%afx& A groove-like

conpohent conprises a urali ws, and these

rows dtés dissppederabtilifdhs b hfacturting snethed forthbe calpeises a
i f the manufacturing nmethod further conprises a 10

eiftingngient 8p Whichhilsh moldedrointisal slement matorisltis cut into a
S G B B MRl o Bl RSBl hos
W@eaoe?lg@pgggéﬁ%d. Wiirtht His csg@&haﬁsﬁ,' PRore! fRChE Hed"Rr vapor

need or deposition after cutting, so there Is

 dupositith aftepcabtinge sa therpiznenheddto providga dohgpoment €@l fixing

el ement _for vapor deposition. 15 It is also preferable

the aphisal, elsmrenddppeaperalepesiiids to a portion ot her

than tthe opticall fi.ective c onent. 1t §s, also.,.

or of ekt BEPOErrr ki EhG PP g et Ao crtidrer ™ Bortion other
EATRE $BticAlly SHbLRTcdihfpnddt. whi ch the mol ded opti cal

el ement "'material 1s cut"into a plurality of optical

el emedt $s alsbgrpferablend the nthnufavhirixig ideehod dathet cheprises a

20 conponent is fornmed has_a flat conponent forned .
cadifing estert i prhchyridey molded optical element material is cut into a

plurality of optical elements, the pressing mold in which the groove-like
component is formed has a flat component formed adjacent to the groove-like
component, and in the cutting step, the molded optical element material is
cut so as to leave behind the portion corresponding to the flat component.
With this construction, even if chipping should occur during cutting, it can be
prevented from spreading to the optically effective component. Also, since
there is an extra portion in addition to the optically effective component after
cutting, this extra portion can be utilized for fixing to a semiconductor laser
device. Accordingly, there is no need to bond a new member for holding the
optical element to the device, or to use a jig for positioning, so adjustment is
easier in holding the optical element to the device.

It is also preferable if the pressing mold in which the groove-like
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conmponent, and in the cutting step, the nol ded optica

el ement material is cut so as to | eave behind the

portion corresponding to theqklat conponent. Wth

this construction, even if chipping should occur

during cutting, it can be prevented fromspreading to

the optically effective conponent. Al so, since 25

there is an extra portion in addition to the optically
edthpehdntsis FOFRON BRE sofidLéompoidnt Formbdiadjfoeht 8o BRE brdvve-like
can be utilized for fixing to a sem conductor |aser i
daupementAecoating]l avinger bghsblookingeeffeds dxulior a hearadiating

S8 ") S Bt R Opon P SR 9 e i
L R e e A s

AH£ngrthe \eesdike of the opriesleslement mo4t@erhl haWith thidtconstruction,
conmponent formed adj acent to the groove-Iike

~ thenpxime portion fetmeed 2 additionytathe ghticallo elfeetiveeédmpenent can

BB a5l SRt o5 o £ RSP EE Pe abin
eSSt 1200 AP (51 AAGPRPLSL M i i

Rabi &8 makenEndelemb e fiodh ambhigleatbirg graphiteysid grapHitkesheet.
extra]i)orti on formed in addition to the optically

ef f ectlitvie @lsppunréerableaif thye puessing aaoldsim which the groove-like
| i ght - bl [ t heat iati .

oot os fqrmed hap e JakcomnanepE Trenqd, aiace s fo the grpgye tike
éoglﬁ%dgifegg,l %d SRS rdt%lﬁﬁass bi:fg%lt ﬂ%&%ﬁéﬂﬁh increased over

om anong car pon, gr te, and graphite

HeegirfadOrdighmesalafaher gloevedike doimpdrentres shatg ofthd molded
in which the groove-like conponent .is forned has a

gntical elemritenatarialythe poytinncerrrespondmgbodirsilat qamponent has

5 tien s Biociae afrofy oMifh B fnelitatiB Hhfcgra portion
fofSed rifioé’ 'ﬁbh%ocﬂ:[g)@#ﬁtfﬁllyfﬁfféﬁ%’ cdthpbint" @88 utilized as a

optical elenment material, e portion corresponding to

Tigha-Hlbeliing compoanit, masl therais npheediko coathwithl copiawder or apply

effect. Wth this constitution, the extra portion .
g shaes before gach maolding whieh spadvantageqsiaderps of productivity.
ht - bl ocki n

conmponRent can, be. ufilj.z as a, Il . .
comporGt, e Frsh oo e oBihsl o (P8 gmPoRRY I ngignyds o aloo
b fRRPINT 220 SGRhpARIR i€ p2ehile Bl RAL t¥RhE MohSylindrical face
advantageous in terns of "productivity. Next, in'the
dri edindrjptal date.el Widnthisf cddséryntione rivennifechippimg should occur
al so
during cutting, it can be prevented from spreading to the optically effective
component. Also, because there is an extra portion in addition to the
optically effective component, this extra portion can be utilized for fixing to a
semiconductor laser device. Accordingly, there is no need to bond_ a new
member for holding the optical element to the device, or to use a jig for
positioning, so adjustment is easier in holding the optical element to the
device.

It is also preferable if a material having a light-blocking effect and/or

a heatradiating effect is added to the flat component. With this
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20 preferable if a flat conmponent is provided adjacent

to the non-cylindrical face or cylindrical face. Wth
this construction, even if cRigppi ng should occur

during cutting, it can be prévented fromspreading to

the optically effective conponent. Al so, because

there is an extra portion in addition to the

optically effective conmponent, this extra portion can
Bshditidtiore hb Uxtfd pofort Forned i exdditioaust e bpEellly effective
device. Accordingly, there is no need to bond a new )
cempenerftorarhbé dithged e o pight-blockingreemponenther ddeiat eadiating
or to use ajig for positioning, so adjustnent is
€8P hol ding the optical elenent to the device.

It i |. Le.d . ) .
11 ghi - BSHIRE BLELAME if thIBhAAL RadiPid B Aat component is at
Rhke6he hfatafidPsbléQed fRonh hatornp0diBeR ErapWiehabhdigbaglite sheet.

construction, the extra portion formed in addition to )
t he ophtiisaléy pefferabie dethecomfaceernughaessef the fiag edmpenent is

a |.ight-bl ocki ng .conpopent or .a heat, radiating. ,.
BB oRERRter iapoti Styrices epigbiness rof Hee mererrindripghefgce or
és’e|'"lle%"ceafc|] reo%%oarmng cfal\érl %n,p%]?%%thl %gé? %élﬁgﬂr)aph?teg ect.  With

&g edonstidction, ahsoepiral portidre fofmbdeirs wddiden rughaesstically
of the flat conponent is made greater than the surface

effactivaeommonenheambe uilized dsiachghtr bloekiag compongati cal

1202 38 [l Dot BPIIERInR R O REAOEEA of

éz%rsw ihPerdqsh t 05 tﬁq‘f’éz gtgcePé}ELbfeallf % p%l?%ag.ﬁzﬁrﬁgf ithe groove-like

onponent can ’be uti as a light

- @PNFEIeRns . arenatia@gedcand wpedifid pivch. maWitlacthis icogstrmction, a

optical elenment of the present invention, it is also .
Pueakiyapf epticalelpments cay hsf obtadned byvatiingethe molded optical

onponents are arranged at a specific pitch. Wth this
éswgfl?a‘&tﬁ&# a plurality of optical elenents can be

bt o . (
obt ai rI‘qu %F%&Pééf%’]@‘g’éé F'ﬂ)lf%]#@é% e veRlorEighs ate abtSIRA so as to be

mat eri al e i'f the concave

githidri pasaldsleonpegpgeaticslarat the bexiabiditeetiopaofiithel gmove-like
per pendi cul ar to the axial direction of the

agimmepent. kK With Hhip eprstructign, ithe eeondherpoverdikeipmpanent can be
dslglgzo%ré 8 ra%%\é%hgnhﬁc}fﬁn@gps%ngtrogx%nﬁﬁg component.

It is also preferable if the concave portions are formed with ridgelines
formed by intersecting planes. With this construction, the ridgelines can be
used as a reference for positional adjustment.

It is also preferable if the concave portions are deeper than the
groove-like component. With this construction, a gap can be provided
between the optical element material mounting face and a convex component
formed corresponding to the groove-like component, without the use of any
special jig or the like, so setting is easier during cutting.

It is also preferable if this method further comprises a cutting step in
which the molded optical element material is cut into a plurality of optical

elements, wherein the cutting step is performed with the molded optical
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di sposed so as to sandw ch the first groove-|ike

conponent. 20 It is also preferable if the concave
portions are forned with ridgelines forned by
intersecting planes. Wth this construction, the
ridgelines can be wused as a reference for positiona
adjustnment. It is also preferable if the concave

portions are deeper than the groove-like conponent.
Wenferithing tex@aisdispedddosn abged) tharcopeayy puitiaths a#d deeper than
between the optical elenent material nounting face_and

the greaye ldmmunmnerﬁoﬁﬁ’ehﬁ onlded; pptienlrelement materlal a convex

élﬁ%ﬁelﬁi ol oo Shondtng B she ntve (prfiho if (FRgeR: into
f bl e '

nﬂa\sﬁi{ Rl PEENRia! P%cé hri' %%H%Popt | Cgﬁrt}?é) BAsbSERd the

cutting step In el enent

ﬁ&h&:ﬁ(hﬂﬂnbél cfate | Bfocﬁhﬁnﬂﬁbﬂ i faye oforepid Cédrres'iﬁndlng to the
el enments, wherein the cutting step is perfornmed with

grwvadikeceraparient) and the ew@mg m@fqrmedﬂrgp;yg sbatgn Vith this

r@f’%?/‘éctt{]c’l%k ?&%gﬁﬁ% g‘ﬁgln P %ﬂHFeper t Bﬁg‘g]ncgll there is a gap
e'na |the 2 o RIBYIE )&Ierﬁ r 1 g%nﬁlo rﬁ@&nﬁﬂé r eRRoRgEN &hb O convex

t concave portion Into contact wth t

hﬁﬁﬁon@tsmmedmrmspvndmg tiethe groovb dilzae@m powerith ev15hout the
non-cylindrical face or cylindrical face forned

veR P%MC@J?RW hl’g?r oove-| i ke conponent, and the

tt j h Wt h thi . .
const ridt U Prelieapli it ahe bRt RT R fotpbehd o putting step in
Wﬂh&f‘ thd %i(ﬁdéc? oﬁtleﬁpeleﬁfﬂn\ﬁ%ﬁtéﬂ‘ﬁ BRitGako 8 FRRALty of optical

terial nmounting face and the convex conponent
élenrmﬁis ,ooheresp tng conrave polrtions am/ﬁ)rmddewn‘hmdgﬂmes formed by
W thout, the 10 use_ of .any.special jig or the like.

injergeging m@s@\@mé the midgelings frsqused anarrelarpes P%ﬁltwnal

%‘&Pgﬁ‘gﬁlts u %%Chﬂ%ﬁh Fﬂ]}g (?)}%gigglg{m le%la %E? %hnes are

gﬁﬁﬂﬁ H%@déip BEANS ROIdIn@NThase ridgbliBes WakB h1gh premsmn as
gelines formed by intéersecting planes, and

Jrefd@alce pesitians, sosthe mec:ammcﬁfqrcemxma‘l ad)j yabpiemnit on higlzw

adj ustrent in the cutting. this construction

si nce ngalppyelernkle infls m%bggrfamlvr FOBELFCE drqiihng step for
CglgiFigl:ge%% 8&%@?& og%gﬂét%‘i}%h&f\éfellﬂé%%%ﬁﬂség ﬂfeaﬁlolﬁled optical

_ ( _ € preci sion
Aeident MRRbrikB ANdH8Econd optical element material, wherein the concave

portion is deeper than the groove-like component, of the molded optical

element material, a convex component formed corresponding to the concave
portion is joined to the second optical element material, a space is provided
between the second optical element material and the non-cylindrical face or
cylindrical face formed as the optically effective component corresponding to
the groove-like component, and the cutting is performed in this state. With
this construction, good precision can be ensured easily in the space length in
the assembly merely by joining the first optical element material and the
second optical element material. Also, since good precision in the space

length is ensured both before and after cutting, there is no need to adjust the
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It is also preferable if this nethod further conprises
a cutting step for cutting an assenbly of a first
optical elenment nmaterial as t nol ded optical 20
el ement. material, and a second optical el enent
material, wherein the concave portion is deeper than
the groove-Ilike conponent, of the nolded optica
el enent material, a convex conponent forned :
§PAdcIRRLIIpRBidioh fdraeRRAAMAduAVDticANeletndridfRd dudtihBe
second optical elenment material, a space is provided
bet weeln tthe fistonpiticgdt eleaterd] armayt ofrdher pedsenh dnvemrtion, it is
face or 25 cylindri.cal d as

PR é@?ﬁ%'liiegg{' ?alleqspféwecgs%%?%%s Eegmed Sﬁﬁf&f Jest prie pair of
e BB i GLPRT B REoREL BT o e gptial shpmens
RFQS! STWACh GRRy BéhstRsiiodd thasdptical Rldhent RaRE La0Bkhpdsitioned

the assenbly nerely by joining the first optical
botdriateratiyt soxd mngitndindlly. second optical el ement

mat eri al , S0, Sjn gqod precision in the space 30 .

| engt hiti 8 Qﬁ%’upé‘%fle’c'%ﬁﬁ ‘ge‘%&r BOSIHNLRY éPmé’l?PFPEd,S 4 fprplrusion
' . d] H?f : ce length precision for
Eﬁ%ﬁ'@%@%éﬁgﬁ op |Sé3§{1§0enf}€?r€ér]1ﬁ' after cutting. In the
first npid aio prederible af thy PdsitiGRing eaAaPbndrty 8Nkl prugh face
it is preferable if the positioning conponent is

whose durfacatronghnessosegneatar dfan thatgehthe poniaylindsicak face or

the jwo. pairs of diagonal positions of the optical
ol A rray. Wth this construction, the optical

e AR ol R P a8 ciin

PP abichiwg fige efeRsidvaonipdndnpr ot rusi on  protruding from
the extension conponent. It is also preferable if the _
posi t i bris mdsacpwefienablla ifi & rew of pyptruaioas fognegh deam a plurality of

f [ t t.h that of th e -
PGP | BAROCD B1S RPRHIOH ] CUFDInAR, T (1be spagtioning
P B %, . Pegriontn
B & R P B by o proudefoRby ", Wich this

@nstruetiehe pabirasionsacawweolefproa theiginsality of dpticalnedements
plurality of 15 protrusions is fornmed on the

ahtawmedi oy cutipemennd shese maopasionsosrRgbe cuisbrient pesitional
E?(ﬁ}llgt%zilesrtlt &)l?rrilt:lg 8<me Plfat&!nu\;v%lhl (gt¥1e1c') Bpﬁtr:a(iterlgr%leg S5 With

It is also preferable if a heat radiating component extending so as to

increase the width of the optical element array is further formed adjacent to
the extension component.

It is also preferable if the positioning component is formed on a face
on the opposite side from the face where the non-cylindrical face or cylindrical
face is formed, and the inner face is a plurality of concave .components
corresponding to a non-cylindrical face or a cylindrical face. With this
construction, concave components can be left on the plurality of optical

elements obtained by cutting, and these concave components can be used for

- positional adjustment during combination with other optical elements.

In the third optical element of the present invention, it is preferable if
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construction, protrusions can be left on the plurality
of optical elenents obtained by cutting, and these
protrusions can be used for Qgsi tional adjustnment
during conmbi nation with othef optical elenents. 20 It
is also preferable if a heat radiati ng conponent
extending so as to increase the width of the optical
el enent array is further formed adjacent to the

& SBSHRRILE TBRPRRENE ki§ 4 ?r@frﬁ@.io@lr et&uraling ififont NBe extension
positioning conponent is forned on a face on the
apppsidg. si de fromthe face where the non-cylindrical
face or cylindrical 25 fﬁce is.farmed, and the inner

face i% ¥ plsarprefesably if dhe Rositiompgneqmponent 1s a rough face
d' . _ . . f ] -
$Bh5C RRRAG Huttnaiflafkter s Mat! A0t hofl eylindrical face or

oCcan be left on the plurality of optical

SR ; .
el enents obtained by cutting, and these concave
conporigrt slwaprdferabdeif £ heat padintingreampodjens eptanding so as fo

during conbjnation wth other optical elenents. 30 |l.n
ingeeashithg Wﬁ@&tﬂ% ophignk elgment @rpase fuither %ﬁ/é?megrﬁdmfent to
hs preferahle if 19 the positioning conponent is a
t&e&%ﬁm@gﬁ%ﬁg P i'ng fromthe extension conponent.

It is @ gR BueltsMae eldméicofih® pregdhithveatipaNirik preferable

- a rough face whose surface roughness is greater than

ifhidte dieat leadiating yéomphmiend| isf gbinner tBam yihen@ptically effective
face. It is, also preferable if a heal radi atjng,. ,.
OPRBeRE:  ChissoashycEgniza Banﬁaﬁt’:?'é%ﬁoa themmal Hdiatien-

the opt. r gay i foi:ned - .

L A FB P TRPU Sl SOLPRE @har e of e

leSd®invehtibheit i peefotalilovbilid pokitibhingScopiginena s forndddl on a
if the heat radiating conponent is thinner than the
fape ionakthey oppbsite iside efaice whete ¢hesneniestlinghriqad face or

GOAATP G085 st Tt 1B B gk i phlfy of concave
c@é%o%tnt% ch\’lgfg%ﬂooﬁir?% %'ajnﬁ-%l%&%eﬁ thbe bP8 @ERidE de!faﬂ:%, and

onen ace on the opposrte si
pos@ioning Witk Q)th&eétﬁnbiiﬁdr‘?ﬁ@! lelatlentzals peatornnd B combining
cylindrical face is fornmed, and the inner face is a
thieinoakave conpengrda\on a non-cylindrical face or a cylindrical face of the
other optical elements. With this construction, positioning will be easier if
the shape of the concave components is made to correspond to the shape of

the convex components of the other optical elements being combined.

"~ Embodiment 1

The drawings in FIG. 1 are cross-sectional views illustrating steps in
the method for manufacturing the optical element for a semiconductor laser
device according to Embodiment 1. A molding-use mold block 4 according to
this embodiment comprises a collar mold 3 and pressing molds including of a

lower mold 1 and an upper mold 2. A preheating stage, pressing stage, and

" cooling stage are disposed in the molding apparatus, and a mechanism (not

shown) is provided for successively transporting this three-piece mold block 4
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conmponents corresponding to a non-cylindrical face or
a cylindrical face, and positioning with other

conbi ned optical elenments isogerformed by conbining

t he concave conponents on a non-cylindrical face or a
cylindrical face of the other optical elements. Wth
this construction, positioning will be easier if 20

t he shape of the concave conponents is nade to

fddchsdfahgsd staghe shape of the convex conponents of
the other optical elenments being conbi ned. Enbodi nent

1 The Thawvsattjings nofFba@nparadnze ¢Fosnd sprassingalpressawe P at the
illustrating steps in 25 the t hod for nmanufacturing,.
RRRBeB PO L B ERBRE PEtee, 20 5P UBH BLAES: TP RBE VLo bttine 1

GEEBAE {nRPATIY dnd (pREBFIG S eE, B0 rfiine 2
@rogin@rempesu¥d TS ahd Qredéing miessurel B randbettihgaddcooling
an upper nold 2. A preheating stage, pressing stage,
mperebate Hg andageling prefisspe g’& i %he tempetatupe T is adjusted by
appar.atus, and a hani sm (not, .30 sho | S _provide .
sbhste ddlestapyt o Hrab &ePFﬁ%e{ir#% a hiateH 5 ek heating
I . 0 : S [ :

BLRBEp e Tl RDP bR Y 3600 NG, L R twich e
Pregfiagt megns), agel thy pecsisive pragere dhds adpisted) bst adjesting the

respectively, are setting 1 (preheating tenperature
Piiessune anmdiedrhesiengonsr @replp)r?S%bQ&tdSﬁbagd 8.

i och Ml BERELRS Bl ' 3R pBLAiR BF MeoRRtisie Sltee, and a
dg) uf-%aﬁg)ﬁgdganguéﬁemqmg Wrbvillel Sis30édittAeRice.

justin unt of heat generated by a heater 9,
whi ch FI+.a2 hieatu rexplodednpetspiettive tiowasf tippencldr Besk 4. An

head 7 and a | ower press head 8 (which are pressjng
quiteal jelempnt tm@tepnaésﬁsﬁmélwg@lheéwpemsthﬁdﬁoa@fferaoa 1"and the
adj usti th 10 presgur.e | ik ed u .
Wﬁﬁérmﬁﬂggs %&Bge'gngn_ 8 f%p[g?é 6Pat?%n§ﬂfars§1§g% rf%%lds during
maﬁltiﬂ%,l £9sR0wh B TIE S, RBeURRA] ofiifle® material 6 is sandwiched
conmputer - equi pped sequencer "10 is provided as a

oweewlthdalisiog .endl & th2 losvexnmeldp Il catel thhee digtel end eof\thewpper

Pl e the e romeld Dbl disal erdnel Chs ayggonold 1 and

1&%@9alﬁt?lfi%ar(’epﬂgvpnqinsﬁé?‘?-f ormed in the collar nold 3,

A groove-like component la is formed in the lower mold 1, and the
shape of the groove-like component 1a is such that the inner face shape
corresponds to non-cylindrical face or cylindrical face. Accordingly, the
non-cylindrical face or cylindrical face is transferred to the optical element
material 6.

As shown in FIG. 1A, the mold block 4 is sandwiched between the
upper press head 7 and the lower press head 8. With the lower press head 8
resting on each stage, pressure is applied to the mold block 4 by the upper
press head 8, thereby pressing on the optical element mateﬁal 6. More
specifically, pressure is applied to the optical element material 6 by squeezing
the upper mold 2 and the lower mold 1 closer together while sliding the outer
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nol di ng, as shown in FIG 1A the optical elenent

material 6 is sandwi ched between the distal end of

the lower nold 1 and the distgl end of the upper nold

2 inside the collar nold 3. ly the distal ends of

the lower nold 1 and wupper nold 2 are shown in FIG

2. 20 A groove-like conponent lais fornmed in the

| oner nold 1, and the shape of the groove-like
pefiphaetfabé of $hs Uglpeirh@bld Bealongeahef @eer guaiytheral face of the
corresponds to non-cylindrical face or cylindrical

teltar mole®dr di ngly, the non-cylindrical face or

o7 LS55 oy B el BRI BB HREED rics
i i t o . .
13, ICHL S350, 854, MISTOUPPET O SRR o

Embﬂ @ the leweh nidlade so ph&sHiy @tical ayhéridmiatertities ioddposed
bl ock 4 by the upper press head 8, thereby ﬁr essi ng
tn atdazityphaweleddhe tenupnen &cef the Inwer meldeb thedlgmey face of

ressure i ppl i to the optic el nt terihal, 6 .
Sitraapei 26804 fbe ifserrerinte St e EEe caller g oTn this
{nqjﬁ[f i o eripheral
%ﬂg@%ﬂ% t ebgbggétr,\g %r?gééﬂegldg%gg? %%H%%lt%é% gtp]')agfg | pheral .
face din thiz embblanemp!the3opfitd slkeampmtwindterialvébis a sheet o
descri bed in order through reference to FIGS.

1A

naishedrhorosilicatenglas (glass wangikion pring Jig T 52080k rﬁ?és%ring 9.5
terial iS5 pl hg. | | d,1 :

LS 1E5 L ST PP 0| O Bl bty T

: %k%l’tﬁd&qegé‘b 5(1%@%1%&% a@%"@? bbLfuseaNat i§Phdl glhasstyidd point At,

wer face o e upper nold 2, and the inner
aed i theepwipréssing qfresherecBl | iar satotad 98 {4 10f HNAn2 stidnder these

the nold block 4 is preheated at the preheating stage. .
sattings.s tharpenteriahis wapsRspted ante theesHngesiage & fsspecific

h 10 pgly sh il .
BrERt roloo R, AR 054l 30 B BRE0HARANY g0 n .
18 (fheMRxtQ8gp). and 1 mm thick. The preheating
tenperature Ti is set to at |east 560C (such as 600C

becaude themprésinhetel s FiH.ell, toi moldtblockartis heated while
E¥eaBie RESIPLRSEa |y SpPeh B CGbY 4he  Wher e RoRd T causing
t%r(]at 8ptti£]ﬁ ﬁeraglsé%it NAatdrtie ab &eiﬁpﬁ%ml “molding an opfical element
array 6a. The pressing temperature T2 is set to 580°C, for example, and the
pressing pressure P2 is set to 9.8 x 10% N/m?2, for example. After the molding
of the optical element array 6a, it is transported onto the cooling stage, and
the process moves to the cooling step in FIG. 1C (the next step).

In the cooling step in FIG. 1C, the mold block 4 is cooled, so that the
molded optical element array 6a also is cooled. In this cooling step, the
material solidifies while the shape of the optical element effective transfer
faces worked at the upper mold 2 and the lower mold 1 is transferred to the
optical element material. Accordingly, the material is cooled to the cooling

temperature T3 while being pressed at a specific cooling pressure P3. The |

‘cooling pressure P3 is set to 4.9 x 10° N/m?, for example, and the cooling
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15 timng (t = 100 seconds), and the process noves to

the pressing step in FIG 1B (the next step). In the
pressing step in FIG 1B, theonold block 4 is heated

while pressure is applied to the upper nold 2 by the
upper press head 7, causing the optical elenent

material 6 to deform and nol ding an optical elenment 20
array 6a. The pressing tenperature T2 is set to 580C,
tomperadoyd 43 dndet e S5pEYSsiforg epampdyr ehith iis wedert the glass
9.8 x.109 N n2, for exanple. After the nolding of the
BﬁpﬁﬁaﬁV@ﬂeﬁent array 6a, it is transported onto the

cool i the rocess. mye the co

Step | B opliplh olbRfel ' GFEY o' To4%ed 8 ATk P fnder the

gﬁsE |t§%1nslﬁ0ntﬂ!ﬁ‘th@ PR Ksdopeted C(@l!l@ Presfurk rk%'leatstl&) and the
nol ded optical elenent array 6a alSo 1s cool ed

o] cdeahent astagppatibdakentarti @l theotdvdtyl | #IGuE liseahrmﬂarged

hape of the optical elenent effective transfer _faces
aﬁeﬂéwra@ethe ‘ue‘ﬁélluﬁ@ﬂang apfate He whicletheppiical glgment array

G 08 dFic{pot ol P Bvef ol TBAChSHls cpfigal eloment

ﬁ?%!aahﬂé EbeEﬁ eh Gthbeé epéieﬁﬁeeércﬁ\)tve%léao%‘m bfient 1a of the
cooling pressure P3. 0 cooling pressure P3 is set

]nwennﬂold llﬁ&nﬁhgﬁthrémnomghpdncald'acbstﬁe cooling 22
tenperature T3 is set 515C, for ex npl e, ich i
under IPERE, of the &D&mﬁ'@ 1 igrep qega‘Wlth an Np
r%flﬁ@ﬁ{)t% atio h&% £oe$9$&¢e§:ttatﬁee H}Eﬁ%ﬁ}]ﬂr&' Hid Zﬁ?lilge’l‘hls reduces

ass ﬂSI Ion ress 1's opene

SRS Beﬂw@eﬁaﬁﬁdapt@m eqmené ntbH& R hndl thEBRbIR tFmafdafaces,:

is taken out of the cavity. FIG 3 is an enl arged
nekinig 1t pempe@takaetha apidall Ielesnasra:tarmgy Sasusoé thecawitx h

the o al element array 6a has been re ved fro
the | Hromtbosiment thei ertic ?@esm” SrTo AR 15 ﬁs@teatlaﬂy

ALY glo}fﬁ%ielbll? ]1 ﬁ!%‘f) % i Iaet}ﬁ e\ég 3 68 O'fﬁgtd[esued

a0 rmng ee non-cylindrica

dpeicab eRent§ (SHREFINEB)Y @n bé obﬂ&né@ bglicogtingehe I3)91:1031 element
chanmber is replaced with an N2 reductive atnosphere

arvay ba\serats tmlelcmdedthe ariods hoe-cybhdricalhfages, @@mgw along the
HigRE L e T BETTo ARGt HOBRGPEFaL Blersaugorias checked
wikh Q'QJ/eaﬁecFE&m oftidepeffbrAiinc (cdnVErdedivh}. V-

FIGS. 4A and 4B are perspective views illustrating other examples of
the cutting of the optical elements. FIG. 4A is a perspective view of an
optical element array 11 that has been molded using a different pressing
mold. The optical element array 11 shown in this drawing comprises a
plurality of semi-cylindrical convex components 11a arranged in the direction
of arrow a (perpendicular to the lengthwise direction of the convex
components 11a). An optical element 12 shown in FIG. 4B is produced by
cutting the optical element array 11 in FIG. 4A at a specific width in the
direction of arrow a.

An example of molding by using three stages was described in this

embodiment, but a single stage may be used instead.
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- array

In this enbodi nent, the optical elenent array 6a is a
substantially 15 rectangular block (10 x 15 mm wth

a thickness of 0.8 mm The d?%i red optical elenents

(see FIG 6B) .can be obtained by cutting the opti cal

el enent array 6a so as to include the various
non-cylindrical faces, such as along the broken |ines

6¢c. The perfornmance of these optical elenments was
checkegIG. WA 68 4 9)a8p&IivBOseww PilhveatatRRY ibiBs&etted from a
(conver gence). Zoe%l (% 4A and 4B are i|?)§s[oective
serewonihittost laaer. ngThe hepreadnmlseglofof the lghtt emgited from a

LIS OB hTE Shrbsir b RS LBEAR g oS
UL o R S50 0k BBl e o

Rf a SgdFspéctivientiieht 8f thO DositicHRANeNEship bedibdn @ethibdhductor
the direction 25 of arrow a (perpendicular to the

lasarg A0 seEnddiiopticad elenufnts hE) k amde%02.c o shewnsin (the  drawing,
opti.cal elenment 12 shown.in FIG. 4B.is oduc b)
@Sﬁ{li ttlﬁee%{%%cépmeﬁ a%r@l%q ai?nalfomipqwﬁasw iaOaYn the Y
Fod L : i r ech
SRR BaCth 1P bRt T iR B AP et B YR hr comyenged by
tHe bhtical c39menbaol eiving uéylthdridid!fResit dacthnX ddalidadction,

instead. 23 FIG 5A is a perspective viewillustrating
thiegémreadi aft lightf eanmba cozraeterb td parallel ex eenverged by the optical

QBime@bnlie ABH: s ceringed i Bapbery (Retwpingrical faces 1022

bbb 10 $he B ShcobBaob okl MR T8 i e it
lakpven ithaf P&y goet th Weilideeavnoh-dylimdpival fhenil order to eliminate
rel ationship between sem conductor |asers 100 and
anpigreatisrel @asiance i tomyargence) ststhehwamouscylindrinad iperg, of the
égen ljght is emtted froma plurality of

Hels tor lasers 100, in the Y axial direction,
the s L . . : sndri
convergRa By e PRe Taof a8 ROl T sy R RIRRIAdPhoR ey indrical
faydd, agdiiaahefpro@uction sheonécpbihdiicalifhess itowas dRtrehely difficult
spread of |ight can be corrected to parallel or . .
toomisingize bhe tvariansei dal workisgeprecigiont hwt meehanjgak pearking,

el ARBLEAHOY, (it AtBSH SR BEiRdc o sonprast o vith

rhin {f¥cBuiAS Smettod fh which non-cylindrical faces are transferred to a
glass face using a mold that first has been WOrked to a spectfic shape, as in
this embodiment, there is less variance in working precision and the face
shape precision can be better stabilized than with mechanical working,
adhesive application, or another such method. Furthermore, the
productivity is excellent, so this is advantageous in terms of manufacturing
cost as well. Accordingly, this embodiment is particularly useful in the
manufacture of an optical element having a non-cylindrical face.

The optical element 101 shown in FIG. 5B can be obtained by the
cutting shown in FIG. 3, and the optical element 102 can be obtained by the

cutting shown in FIG. 4.
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known that it is good to utilize a non-cylindrica
face in order to elimnate astignmati sm (variance in
convergence) at the various @4l indrical faces of the
15 optical elenment. Face shape precision is critical
for both cylindrical and non-cylindrical faces, and
in the production of non-cylindrical faces, it was
extrenely difficult to mnimze the variance in
wor ki ng preci sion by nmechani cal working, adhesive

|ication, or another such nethod. In contrast, with
ﬁmﬁgﬂact uring nethod in which non-cylindrical
faces pf.g,d xggﬁ AT %ﬂnﬂgre go t@%@%&u&ﬁﬁﬁ dést (?Mlﬂ)odri]ment 1

that first een wor a specific shape, as I

bbbve, diip adlatenin paktifidar o tIRS MmaterihPARE workivy &f 1 mold. In
precision and the face shape precision can_be better
thiaembodimharta nonyergennec wasi exhangedkby gising d8SFnd (made by

8Bt nsicny lpes of o TR AT 2 SPRQ Pickijam: Bisdiridiaction

i'txﬁt%ﬁég@ﬁ 1!@'@%);‘%% Yhe Bgﬁr:%oefl&m%ﬁt ﬁﬁz}tleriaﬁc cordingly,

odi nent 1's parti ri'y use I'n the

manuf athelwerkingeot thptrhokl foelraokhg hBY nog-oglindrical faces can be
face. The optical element 101 shown in

-cylindrical
Eq%&n%'silgé:il)sggm Aetptpjinghwhetstone g shbogar direridon with
39038k 14 e SHUnDTSr PRERA! S ABBRFHOR: e SREOdAERin the
piefpénaicmdlardﬁ&tfoﬁe i Vet | QRiAESCr TReqhid HE@PdtHaEF Nyorking

above, but relates in particular to the nateri

- @ndrommént) ghef miaberiaibbfl the nwhbtstdne drbedirkingt conditions, and

convergence_was enhanced by using K-PSFn3 (nmade by
athar suclopendiipneran be argusted 2nordey for themppicalwlegientdo have

hi,gh- ref i i al = 83917) ... .
o nlreLshitar Tueliis B4t Kern e Bttt ge sbape
dPbdidg, 1t ﬁkﬁ d1%8s& Y| A186T A6y t}f@ﬁ%ﬁ)é@ﬂ? BEen ARGAIA I 5 Bgﬁlshing

by running a rotating whetstone i'n a |1 near direction
tob) inay 12 wsedpedmptrovd the smffabchanghmasesndbbistin laemirror finish.
subj ecting the coordinates in the pe ndi.c

di r ectihsnmaterigd of she mnld is prefarably 34 @P caﬂ@dwia pgramic such
q%o":%‘}{g %ﬁg‘%ﬂb gﬂgg% gnaltrgq%ldﬁllusﬁf ailttle}ewor fnsgt Sifve ta'%?e to withstand
the temperature during molding. SUS or the like also may be used as a less
expensive material. Also, glassy carbon or the like may be used to reduce, if
only slightly, the reaétion with the glass during molding. The mold may also
be based on some kind of ceramic or metal, and have a thin film of a metal,
carbon, or the like formed on its surface. For instance, a film of carbon

(DLC) may be applied to a carbide material and used as the mold.

Embodiment 3
Embodiment 3 relates to the cutting of the molded optical element

material. FIG. 6A is a perspective view of an optical element array 20 prior
to cutting. FIG. 6B shows an optical element 21 that has been cut. The
optical element 21 is obtained by cutting the optical element array 20 in the .
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ot her such conditions can be adjusted in order for the
optical elenent to have the desired surface
roughness, and to keep the neg-cylindrical face shape
15 error to 0.1 mor less. Also, after the shape has
been finalized, a polishing tool may be used to

_inmprove the surface roughness and obtain a mrror

finish. The material of the nold is preferably WC

leomthwite) divectimnceft thei aylindeicaber Soxccyhndriesl facgi(the direction of

mrror, . finish after working and be able to wthstand,

aRe™ dilp &g wrhend viewedd msraeRdiculasty rthen gutting (faufes?&lon (the
ed _as | g&ss . 20 iV ]

Aedf SRR R, 0% o b BEBERIC 1R RS By, iRy only the

pidalB) d VY cofpRnEREGhE @PliMEiBalt diehdi- SR dis¢d] Take).

nol di ng. The nol may al so be based on sone kind of

cer am In dhismetsd,, itansl pgrafezakblet ifi ©hé i proceds amowmesatq the vapor

arbon, or the like forned on its rface. For N
ROSESteR 1) 19 BPCWHBENShOTR &) Fitl G Anshyheay daposition is

GIRRRTF 5 SeaECoHTED, 350k, b2 SR bk

- paifhedd aﬁemﬁmgptm rélaindt bompdndit AsdiE fsiPfgingVehe optical

view of an optical elenment array 20 prior to cutting. _
¢leBent & m thp lengthwideedizentia of the optisalpdementi21) will

The 30 ogt.i cal el ement, 2I'L is obtained by cutting the
%fPEé‘Pt FEGERPOACRYSIRS- i n the 25 | engt hwi se

di r ecty -t | i ' o ALY L &8l

e IR i B VR ok AL ALE} 9lackiRfng to an

@B dhovhizh 410 ekhi@ sottion (T8 CdonforiéntPis THf 8ftbt elitting.

of arrow a), this is an exanple of cutting that |eaves
Dt gutting mepthecsmely theftijust theeopiaenibnelfiectiveneomponent is left as

g5 B, DT 58 S5l R 8 s s
EBRSHRARS AP D USHCHAE s A, i o da

vithStHis a2 Ctiaupfevehnt vanppingebp Jrovitking sarp eidhesivedlagét, eind to
cutting, the retainer conponent used for fixing the
nopishdlap) the ewteface(t he ends in the | engt hwi se direction

of th tical ele wll . 10 end up n bei,n .

Vapor 1B eBbeRRBI® B & LCh Gt Sihoe e puER mp BoR drbol 147} behind
PR ling! SR ARpfing ¥hdhlPodc®r R will not spread to the optically
effective face 22a. Also, the extra portion 22b can be utilized as a fixing

portion when the optical element is used as a constituent part of a
semiconductor laser device. Accordingly, there is no need to bond a new
member for holding the optical element to the device, or to use a jig for
positioning, so adjustment is easier in holding the optical element to the
device.

FIG. 6D is a perspective view of an optical element 23 according to
another example in which the cutting leaves behind an extra portion. In the
example shown here, an extra portion 23b (flat component) is left on both
sides of the optically effective face. This cutting method effectively prevents
any chipping from spreading to the optically effective face 23a. The exira
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exanple in which an extra portion 22b (flat conponent)
is left after cutting. The cutting nmay be such that

. just the optically effectiveogonponent is left as

shown in FIG 6B, but depending on the cutting nethod,
there are tinmes 15 when chi pping may occur in the
optically effective face. Two ways to deal wth this
are to prevent chipping by providing an adhesive

peytion 2ahdldoocanpbé usilizet a3) a fikeng portiaas evhikch it the same as the
exanple in FIG 6C, since the extra portion 22b is

- peastreedivinig FIG46&G- cutting, even if chipping shoul d

occur, it will not spread to the optically 20

ef fective face 22a. Al so, the extra portion 22b can be
PhibdBREngd @ fixing portion when the optical elenent

IS used as a constituent part of a sem conductor

| aser Hesbodémerc4as dimghy to tiesituatiom deswrdsbd in Botkdbdament 3,
new  nenber for holding the optical _element to the

bat involvesrutilizipg dhg qxt@ pertionpassf ik hhg:klaes component or heat
is e [ ho d he o el enent

Fil5d Hiapong Rt fhe kiyeiomi D8 sbafeoR KFG: 47 BRpelSith o
BRJolE Ak eSloBFIHent A a2&rPEFlondidOto BIOL Eal%x Bfibttsvd ihce and a

which the cutting | eaves "behind an ex portion.
fliie compemeritells bamesparding dn t@etexarappotm(ml 2Bbt]i1fs|eaﬂbod1ment

ent) |sI ft on hoth sides of the qQptically
idrar Bt qopaponeat 11 reategdahead Q#é%%afl@f graR t;eep«;/wder and glass

t
BRBHER iR po Pl AL Mt OWR A LA tHieraphitg powder
ﬂisé@ t6 3Re RPaddt sdﬁfez&dsﬂﬁﬂ%ﬁéd@sngww gza@@ traefeR doStHeh®olded
sane as the construction in FIG 6C. Enbodi nent 4 5

daprtiead ielramentds iobtained vath adlattraedesthajaioes mot| &sorsiniié dighb
ErrbodloPﬁF t é but involves utilizi theFﬂé‘i r1

port i 1§ AGPRISBPEEYE Kisve Bhadreldedprtpad element array 24.
R MOARIPREba {03k OUEEs Rl WAl of a fat

IS equi roove- e conp

coRpeme WanGridspofiPtd €hé fut %Bf@@héﬂﬁ 1bagFethedothed mold 1.
flat conmponent ila) corresponding to the extra portion.

The Dptlsalecibmﬁmﬁiﬁt shavon tiheFiG.aTB ¢owptmvad Hybcutdingtheedptical
head of ti phi and gl ass
dlemgut @F‘farysggépf ﬁf%@ﬁr T gp%qaiteéemwt %5 ¥ Rrovidedoith an

&R QBﬂ%ﬂ b&h Qﬁz‘fﬁﬁﬁd area) where graphite powder is fused in addition
to the optically effective portion 25a.

FIG. 7C shows how light from the semiconductor lasers 100 is
converged by the optical element 25 shown in FIG. 7B. The emitted light
indicated by the arrows correspond.s to light that has spread out in the Y
direction in FIG. 5A. Since the extra portion 25b is a flat surface that does
not transmit light, the transmission of light outside the optically effective

~diameter can be prevented, as shown by the broken-line arrows. Accordingly,

any stray Light or other unwanted light is absorbed, resulting in better
convergence. Also, graphite has better thermal conductivity than glass, so
any heat accumulated as a result of scattered light can be released in a

specific direction (the direction of arrow b in the example in FIG. 7C), which
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iastbadeand amydinatémal Bfatdms alightrbl

fuses to the glass surface sinmultaneously with gl ass
transfer, so the nolded optical elenent is obtained

with a flat side that does nef transmt light. FIG 7A

IS a perspective view of a nol ded optical el enment

array 24. 15 G aphite powder is fixed to the gl ass
surface (hatched area) on a flat conponent 24a
corresponding to the flat conponent |b of the | ower

melads 1thatTitke opitre sporcloanib Ras shdightrbiotlite effedtsand heat
obtained by cutting the optical elenent array 24_in )
radiating efffsh agpihectame [tinent Theraferep wovan beis\@nticah glement is

extya portion 25b (hatched area ere graphite powder
R0 SR b te b SE Sos Rt miIing i S SheRVdEREe, che
REAKHYOT (RAB dotibSuwill Ge3haBvERW |1 Nt fromthe -

Sem conductor |asers 100 is converged by the opti cal

el enerThe Susthcawoughriebsof i fldheormpondredll oHfe lower mold 1 in

indicated hy the arrows corresponds to |ight that has .
EHread map Hen ingreased gvew dbposayipce|rgughpesssphddet groove-like

extra r£ion b i.s a flat surface,that .does 25.n0t

EEABERR T4 Gt dSerPareh bl Pt - SiRrad Pikhe elass

PRt Al do¥aLid GRthin/ 8 light-Boekens 6MECtDE Wi R B BEshd® there is no

shown by the broken-I'ine arrows. Accordingly, any

seadato tosghwitdr a gidveterunvwapplgca Ishgéit beforalesch hedding, which is

resulting i.n better convergence. Al so, graphite has

%ﬁ?@éﬁg‘%%'érlﬁépr@éﬁéEWWFWt han gl ass, so any heat

accu . r i ght .
mﬂggﬁgmgﬁ% gf gg%)g{lﬁei §£wagra£vta§ c?e%(:{'lhg@ gs%ﬁg ﬁgterbafl added

rel.eased Tn difection i rectron

RIheVéxitrd Potfien oK 8P bBtibal &bfent Dut WHeEmEteriEaRSay be used

that the extra portion 25b has a |ight-bl ocking effect
@iﬂl@' effeet.or a heat-radiating

5] SR 50 Sl LT o S O By o
TR Listy 10f ] i i ;
A58 B g M) v o

J

dalflfort @B b&Riseld inétRad of @ pcdv d@yofberdphitee anddthevilhtdrite is not

surface roughness of the groove-likée conponent |a,

limited o deingire tleetdravef mpewden gndemsiytheams immstagically sintered
t he Iaﬁs material so as to obtain a |ight-Dblocking

eLAPRYE Sh§% h this nethod, there is no need to coat

with a powder or apply a sheet before each nol ding,

which is 10 advantageous in terns of productivity.

Embodiment 5
Embodiment 5 relates to the shape of the optical element material.

FIG. 8(a) is a perspective view of an unmolded optical element material 30, a
lower mold 31, and an upper mold 32. In Embodiment 1, the optical element
material was a sheet of glass, but the optical element material 30 in this
d’rawing consists of rods of glass. These optical element materials 30 are

disposed corresponding to a groove-like component 31a in the lower mold 31

- and molded, which gives optical elements 33 as shown in FIG. 8B. With this

embodiment, a single molding operation produces a plurality of optical
element materials 30 whose optically effective components are separated, so

there is no need for a cutting step.
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An exanmpl e of graphite powder was described as the

material added to the extra portion of the optical

el ement, but other naterial somny be used instead, and

any material that has a light-blocking effect or a
heat-radi ating effect may be used, although it is
preferable to use a material that has both a 15

I'i ght-blocking effect and a heat-radiating effect. For
exanpl FIGE. fAvctel 9Bfare exabmiesny witich sadoptic edemefit material
povvder of graphite, and the materjal is not limted

8 s tae foxm ﬁ%snhﬂrmabgl%s ;b@l]ﬁer Flgn8Asap prrsaertive view of an

KRR Akl bR Btece B o7 g@egﬁo@h‘gl,oﬁf Bl motd
@Qenﬁmhe%rdfﬂi tlcaf b@mé%(t%ate%uﬁ @ﬁéﬁao&fébbé’&l ¥ Bé"’hﬁfad up in

an unnol ded opti caI el emrent material 30, | ower nol
fHe grunste dikewppegonent d132f the ld&edoniobe 1411 ahd mioddealp the adasult 15
el ement _ material was a sheet of glass, but the

‘thn pptiraleplemants bt shown o Jﬁ s &@Brﬁwth@ embodiment, a

ﬁﬁ{}g.l.l VAL Sfo 58{1;0:@5 e?%zgzbgzlgate égp% aobt gegewlth separated
%@%ﬁréﬂé@ﬁﬁ@ﬂﬁ%ﬁ@ﬁﬁh@ sﬁgléﬂﬁokcﬁwgrogapa@mgl and

whi ch gives optical elenments 33 as shown in
FIG 8B. Wth this enbodinent, a single nolding

ﬁﬂ%r tion produces a plurality of optical elenent
i@ﬁi—‘& 0 whose opti cally effective conponents are

separ 3hd, 168 1538 MABLSy! S R NERLuARGOR 6#thé MRS device

28 FlI e exanp an optica

&lcBAERNL waE%bcﬂhmeﬁ@ 8.5 Thodeheorhpérmerth ﬂﬁhezitec the ghafSas in
balls. FIG 9A is a perspective view of an unnol ded

BEEScAA tol Hdere munberedl tl:mosamelfmdemﬂmtﬁ 1 desoribednagain in

fﬁ%}figr i L%@ngégcﬁ;gégiﬁ ll(g)%oglﬁelrg %E% cglli;\s?tgﬁgqtggl of the lower
g' ‘b‘uﬁ g:h:ée ?ﬁgﬁ O%J%eofnogalﬁgl ERGLe Pkhe %mﬁﬂ ds with the

el enent's

do'ihsﬁ'x@tloﬁ'?in F‘IXQSH 1Antd hCs 1t thedap ]hd;iitﬁiﬂ by aqﬁressmg
optical elenment materials 4 are talne -with

bepaFaSq;daezaﬁptthe alfper ahblkk 2i sad dhﬁﬂowentmoldq 26 dosegl together
p ration. 10E i men FI G 10A,i

Hhir b RITRIECROAAGT OF P HBPER RUPACE alawg the inner

peripheral face of the collar mold 3, and this pressure deforms the optical

element material 27.

| FIG. 11 is an exploded perspective view of a mold block 28. Again in
the construction in this drawing, other than the construction of the lower
mold 26 being different, everything is the same as in the construction of the
mold block 4 in FIG. 2. Specifically, during molding, the optical element

J_naterial 27 is sandwiched in between the distal end of the lower mold 26 and

~ the distal end of the upper mold 2 inside the collar mold 3.

In the lower mold 26 are formed a groove-like component 26a and
second groove-like component 26b that flanks the groove-like component 26a
on both sides and is a portion recessed in the depth direction of the

groove-like component 26a. The second groove-like component 26b is formed
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according to Enbodi nent 6. Those conponents that are

the sane as in FIGS 1A to 1C are nunbered the sane

and will not be described ag?bn in detail. The
construction in FIG 10A diffeers in the construction

of the | ower 15 nold 26, but the operation of the

nmol ding device is the sane as with the construction

in FIGS. 1A to 1C Specifically, the application of a

B 85SleRgthwik Grebtis b€ RS Erddve-1URN@inpolefit 26819 ds® flank the
| ower nold 26 closer together while sliding the outer
pagiopharahichahe grfcovérdikeppanponsind Z6aiofgymedde iTheegroove-like

e N LR —
|G 411 ] | t i )
B 212 430, PR U0 2808, bt 41’ BBl Bfpgpont 200

&riedpondantd ke neRRFlihsIchPTadd orheylirisyal febd 2Gcordingly, a
being different, everything is the sanme as in the

namsylindticainfacé or ylindwicdl Bacecks transfefred t@ the optical element
Specifjcally, durin | di ng, the optical enent 25
FRESTRLET S ep OB L R BRGSO PORBRUPEEal  end of

the | 8 2 t ' d e r RE
nol d %ﬁs@%q{ehge%g eéir ﬂfm@égg%ﬁlﬁ&t ﬁgil%l\l%e?éb%gladgﬁog ve-like

@nepd1ntehds ghepyRidn Ifto Galiph flvkts theapeiedl elpatmtdnaterial 27
groove-|i ke conponent 26b that flanks the groove-I|ike

wowjrgterthedenevpetipheralifaessidadfithe golbrr wioksh3 peceresadt of the
B TR ARSI 0 S et o
A TECE, bl o kil it s, the optil

dlemehit Ghatelfial ® esyesponidéng dorho esetortb grocveflitarecinpdhent 26b.

roove-like_ conponent 26a is the portion where the )
'EblSi canvex ahapet 1svosoapdaetien ytiliged nasy then@ptigally effective
i nner surface shape of the groove-like conmponent 26a 5

©E nds to a non-cylindrical face or cylindrical
face. ;ﬁgec ' i 5 GekeBkd AGRfdence to FIGS. 12A
cyl i ndri cgf&kggt&wgﬁﬁpgﬁg? gérgggg%doﬁtﬁjﬁg&opti caflceel%rrent

toal 2F. aFirgt! aoshespoindifiG. t12A hthegoptivad- tlekeentonpoasal 27 is
26a. This will be described in detail bel ogw_ but the

nlacwsh@ngtheolawer reld Jfipwsnéhet. x6nshewnnia F&6: 128, theooptical
ich fl .optical ,el t, terial, 2 10 '

eftioghe matiBpl B2 if Binsard fi SLEREPORdRLE fh IPoRb S the

18%ef hA1Q W4, tRE 1&9& face of the upper mold 2, and the inner peripheral

face of the collar mold 3.  The optical element material 27 is, for example, a

sheet of polished borosilicate glass (glass transition point Tg = 520°C).

FIG. 12C shows the preheating step, in which the mold block 28 is
heated by the heater 9 (FIG. 10). The preheating temperature is set fo at
least the glass yield point, and a specific prepressing pressure is applied.

FIG. 12D shows the pressing step, in which the mold block 28 is
heated while a pressing force F is applied to the upper mold 2, causing the
optical element material 27 to deform. This pressure fofces the optical
element material 27 into the groove-like component 26a and molds the optical

element material 26 into a shape corresponding to the groove-like component
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pressure. In the exanple in this drawi ng, a convex

shape having an inclined face wth a substantially
V-shaped cross section is forgged in the opti cal

el enent material 6 corresponding to the second

groove-|i ke conmponent 26b. This convex shape is not a
portion utilized as the optically effective 15

conmponent. The procedure will now be described through

264 €6ATERIda0 fideGSy ndnRylih@riddfack).r Sthe pfesShf\Alsbkpreads out
FIG 12A, the optical elenment material 27 is placed

thee tapéichb vebem e ma@nai 027 hat theadatehawditentienGandothe optical

EIRIL) TOURHHZ R o0 BH<0r heg Sespnf 09T PBcioRAmEat 260
%@thé%ﬁbétﬁ%@l g\ﬁ%&@#&gs &%{0 nold 2, and the inner

peri phera Mol d 3. The opti cal

el enenFIGEL 2 sBbwe Tthé Seclinf s@paMchathesrhﬁm bletk 28 is cooled,
pol i shed borosilicate glass (glass transition point Tg

so tipo@plded @tica? ammamlair%%elao isepodeds p Inj thiswddling step,

iy mitpiaal s Ees Mileo tior SR Bopked BY The wpeta6ld,3 and the
fo%r%@ﬁ%é’ iseérg?]&g#éhﬁ 25@ @@Q_E%liﬁéi ;_hh + Rh SRR 2719 Acc%rdmgly,

pressure 1S € pressing st
the whitefal mcmw tb! thekcodBinigSteniypattirewvhile beinggaebsgl at a

~force Fis applied to the upper nold 2, causing the

snecifiatooling prpssuret erial 27 to deform This pressure
or ooveFi e a2R ot e SR apl Eﬁoa?‘i% b offtioal lggent array.
@h@ér%ﬂé Eﬁréléﬁleﬁ@ nﬁiﬁ%gla% ? éﬁ:@ﬁa eRthRg Uil e glass

groove- | e conponent rirc face or

trensition pdidtcah fhacepolidpestpp es:helrpreah sis speredisithetpressure
the optical elenent material 27 in the | ateral

rﬁleaﬁ@d} and tha@ptical elemantl array asrbsementerl the cavity s FI1G. 12F
A L e g

| gi‘ 501890 | flﬁe%&&ged' ti@ﬁl éf]@n:feli‘l% aE‘PiﬁZm ﬂﬁg bg§n ls¥ven the
c oo e ed o0

so t he nol ptical el enent rateri al
sape dfstheqpioevke-like dohippneao|36agpfstthedowetr hﬁolﬂ:&ﬁ@;rﬁoﬂbmg three
solidifies while the shape worked by the upper_nold

@RYEX REMPPBORYS Zﬁbl of mom-gxdindrioad fages &8 CY’éntlﬂéa]ofﬁP‘?% a|Also the

| e teri 7. ‘Accor di te
Bbrear (B0 R Raafn goREmperety oo BhRH, “frrblug sconvex
@mpbnents 27c having inclined faces with a substantially V-shaped cross

‘section on both sides of the convex components 27b.

This embodiment now will be described in more specific terms
through reference to a comparative example. FIG. 10B is a diagram of the
construction of a molding device according to a comparative example. The
construction in this drawing is the same as that in FIG. 104, excépt that the
construction of the lower mold 110 is different from the construction of the
lower mold 26 shown in FIG. 10A.

The lower mold 110 shown in FIG. 10B has formed in it a groove-like
component 110a that forms an optically effective component, and a specific

distance is maintained between the inner walls of the collar mold 3 and the
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gitwvhdikelnomponent 120k At both ends. |

10 specific cooling pressure. FIG 12F shows the step
of renoving the optical elenent array. Once the
optical elenment nmaterial 27 geaches a tenperature
under the glass transition point in the cooling step,
the press is opened (the pressure released) and the

‘optical elenent array is taken out of the cavity. FIG

12F 15 shows the state when the optical el enment array
6ﬁaremsbnl fosthusheaintaining a

nmol ded .optical element array.27a.has been giyen the . .
%R?&%ic dtine rigavreyenicehe BhfieHAlemonh mjptefipl Hogn,gpming into
. e ngs i
SBe8 i S e o RO ORATRRORLS 48 ossipg. The
phaipmsOhedrihedendyy 6f thK BovedmBRIE 1102 dyd bvidratrahsier §ecision

form ng convex 20 conponents 27c having inclined faces
thiarhthe middleapeition, wo \the gxpeve-bke ssmpoment diOafobhfuming the

si des, of ..t he convex components 27b.. Thi s enbodi nent
%twaim qffastive cemprpeRt ]iSrPOr‘iff?‘én% U2 g€ ROEPARS: ¢ hr ough

refer r,at i F | .
i agr AP b QERELE, HE HATR the ctbbe ARrliRdusing FIGS,
HZA @6 di2Fy with ahe onbadfdrégce bainy i tHoetade in which the optical
construction in this drawing is the sane as that in

glemenipare moddgsdt. (This difference mgilrhecdessnibefl threuglyyeference to
d,110j ifferent fromthe construction of the .
et S0P i ol 24, SHE e Brectine He, Aiefig dp o Kpgparative
[ | N . j kery;
e An PpretHbd? o 1R BRehly eff pf T 42D, JeThis pressuxe
foriep cthe nipticah dlean@ptemiatérial BEO dntst hecgrdose hikiendoapoadnt 110a
between the inner walls of_ the collar nold 3 and the

wehiley sprrasing kb oubiptemally. drothigtcase: the apticalTelemeas gaaterial
f.or . t hus it aj ni i fi.c dj st S 1P ..

1R 5 AP e 2 Saroufoe i aiclony e 268, lafref ginertign, and
thefd Al B ddiek ﬁ?vﬂ_ﬁﬂhégfftpéfﬁéé(fs &t e sGeb I()Phoﬂlﬂlﬂfogﬁlethickness

during pressing. ortions near the ends of t

-dnobveth siabd <cbfthe opéicel élement tistasiadd20r eci sion 5 than

the m ddle portiaqn, sq the groove-like conponent 110a .
for fdynilisguised aboye; the pytexierinheyal ridet uprerygeld 2 is

oBiRTRY oA Ep IR0 B e el e AR ol o thero
i%\"ﬁg}l(i)ép%tﬁ::lg;ﬂ'a\zhcg IidtReeR the RRKBE poRiphBalStRb fithe WalIaR mold 3
and the outer peripheral face of the upper mold 2. Consequently, if the
thickness is not uniform on both sides of the optical element material 120, the
center axis of the upper mold 2 becomes tilted, resulting in eccentricity of the

upper mold 2. FIG. 13A illustrates a state in which the upper mold 2 is

“eccentric, and FIG. 13B is a cross-sectional view of the optical element array

120a that has been removed from the lower mold 110.

FIG. 13C shows how the optical element material 120 is spread out in
plan view. The optical element material 120 prior to spreading is indicated
by the one-dot chain line. FIG. 13D is a plan view of the optical element
array 120a after being removed from the lower mold 110.

If there is an inclined face after molding, as with the optical element -
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el ements are nolded. This difference will be described
through reference to 10 FIG 13. FIG 13A shows the
pressing step according to as,gonparative exanple, and
corresponds to the pressing é?ep in FIG 12D. This
pressure forces the optical elenment material 120 into
the groove-like conponent 110a while spreading it out
laterally. In this case, the optical elenent materi al
%ﬁ%g‘ $200 shbivil FEFTEO 199 %@' Dbkt Wl heH Pbaseks the Epremsmn
ral direction, and 15 there may be cases in which
téqlﬁmcbaﬁSamLﬁptwal celstnaht ofAlsmnifuthd @mphicahieddments arvay 120

bot h sides of the _optical el enent r.ial  120.
en:tg ods edlcthetpa to Hieinage PPTIPAEY ot theccollsF nilfﬂA%: as in FIG.

E ﬂgt)!}ﬁ’ leclz G%ﬁ}cgﬁg gq eng%?lge ggﬁéalte?%mbﬁpgﬁay 120 from

ﬁ#é Qﬁﬂldc 'b%rtﬁ@fee vﬁﬂtlﬁ\@%shh&ﬂtﬁeeé e i dib@eat arpse 190a after
e collar nol 20 and the outer peri pheral face of

ifvddimgper rmld 2 Consequently, if the thickness is

not uniform on both sides of .t pt.i cal nt .
mat er | Eurtbzemorenéf the sutqr B%lﬁﬂ%ﬂ? edge dp ,5%?111@1 Hith respect to

ﬂlﬁg airg.f.r&c on IQF gizs %%éflaivgl %%%ﬁp tlﬁbﬁ' z:tté%/ i i“I(t}V\EEtD there will

bd%o %@fé@éné@foﬁ Ip%sitﬁ) Gﬁh@hrﬂh@ araag 15&1.@ int@B plaradity of optical

cross-sectional view of the optical element array 25
diR@rerithahakinge lbdﬂﬁﬁicuhsrto\adahsftrtgmnolsmdmdmmﬁﬁuﬁ:lugo

FIG 13C shows hqw the optical rial .12Q0 is
spr eaditoeAntrast, B ﬁh he gqpst qﬂxﬁguqypgf E@p e nl;rdlneig}e TOCess

A e o5 BB 2 o

ﬂoﬁg'eﬂie Aflieea 208 of the Hebiglikemeagohidneebe wiivkrhas a
110. 30 If there is an inclined face after

subsdanigallpsy- ahaﬂedt h@ssn pemtai and ﬁélﬁtms@largirweﬂd%component
shown,, i roduct not
#oleci %pqgﬁtll: aﬁér q gge ﬁ gppyechke é:pgmgﬁugnts %ﬁﬁ ds tt? flow down

t
ﬁ*%eﬂﬁ‘ﬁndéﬁﬁpe?’ piel Badirt 27 WPRER sBlrlipd O, B vdiance in
HeJlow hédhe @ﬁ&s Qf‘thé pthdal leIenli)@lﬂiinhfel@aﬂ 27.to renove the

optical element array 120 from5 the nold, but there
wi | | Do Ithe hopticalheleopiritc apateriededT tor rgaypaaloéhaf geqove-like

M¢%’$¢gﬁ 2% rE{%P %g'grg&falftge% Pr? t}?eufa%erﬁ%‘;re% \on_the SSeall lement
material 27 must first fill up the groove-like component 26b, so the flow of the

optical element material 27 is restricted by the groove-like component 26b.
This also serves to prevent variance in the flow at the ends of the optical
element material 27. Specifically, providing the groove-like component 26b
suppresses variance in the lateral flow of the optical element material 27
while preési.ng proceeds, so this is advantageous for preventing the
eccentricity of the upper mold 2, and also prevents contact with the collar
mold 3.

As discussed above, in this embodiment a groove-like component is
formed at the portion near the ends of the mold where transfer precision is

Jlower than in the center, that. is, the portion not used in the transfer of the
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the axial direction of the concave conponent 120b, as

in FIG 13D, there wll be no reference for

posi tioning when the array iggcut into a plurality of
optical 10 elenments, making it difficult to adjust

the position during cutting. In contrast, with the
construction of this enbodinent, in the process from

FIG 12C to FIG 12E, the spread-out optical elenent
opticillyakffédtivd eumpondt)caridéhisn préveeds feacastrizityt e the upper
groove l'i ke conponent 26b, which has a _substantially

mobhaBed Ancordinglyc tthen ponmn fwhpge i thet ﬁh@pgr@%\tbm grosve-like

SRBOR 26b s 3R B ERE L6 oF st ok B A etfibBivp sqraonent,
éJ‘EheQQtaE& ab p%kﬁeel?]& g@asleﬁis%tﬁ%mmép JG b ThE eistﬂaetm

variance in at the ends of the optical

el enerTheshapd af thd7grobes-likbeomponeat 26b previdedabparadély from

27 to go ﬁgst t he groove-like conponent 26b and

ther exeovealikeepomponens 268 eeouresn g o*w thee OEEt:aEhl effective
27 must first fil

|
Gt v CREbRE PO e sbbiepele, PR ;iR raay section
e L |th17s7ah& HEEP b a5l Ahabd thiif i @e¥sd inehe depth

conmponent 26b his also servés to prevent variance

" disedtive of ahe agrobhehke] domyforiene 2t | cﬁjr masltm]tlt may have a

mat eri al 27 Spec:|f|callé provj di n groove:-like
srhaped sEessseeEon ot sab&iten 13 w@é018bﬁe¢%prqsﬁ §4Ftion,

o%ﬁao%lieaéﬁﬁe%w?g%”% habB FisRse69%, b eventi ng t o
eccentAlig, fnytHf exddepld RIé%EnH@dl ‘abave ahe 18hsthwike\ieRicEion of the
B

contact with the As di scussed above,
groovérlike envioetinenh t26b gmsopaerdlle& doctheptenmihwise directien (axial

Frogtionaiof she Grepvsilike comOBABY 2BRaRul 4he AhLtiss direction of
hat

1 hve SRR Y 354k WIS KRBl o he

l@ﬁ@ﬁﬁtﬁé Qiﬂ'ébtioﬁ Bf‘@hél RRBEve-TRE otapoNea® ZBaN0In, thid€case, the

portion where the shape of the groove | i ke conponent
g6twe-Eké¢ campbrente26lh & foomedsodisae flanlothd gaiovg-like component

eff ctlve conponent so there are no part.cul ar
IERRLION t P9 8t ethe, r“é’gss iBnthe, lepgthvgse « Agpction of the

%H&esﬁ?@?orﬁ;)oﬁ&ﬁ oove-1ike conponent 26b provided

epara rom e groove-|i ke conponent 26a
corr egmed @hﬂﬂ)(ﬁﬁehf‘ nPolves dl bn@th@edd tRat is advantageous for

preventing eccentricity in the upper mold, but if eccentricity can be prevented
by operational settings, precision of mold fit, or the like, then the construction

corresponding to the groove-like component 26b need not be provided

separately, just as in Embodiment 1.

Embodiment 7
Embodiment 7 relates to the cutting of the optical element array.

FIG. 14 includes perspective views of an optical element array after molding.

The optical element array 29 in the drawings of FIG. 14 are both the same,

‘with FIG. 14B show the back side in FIG. 14A reversed to the front side.
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conmponent was descri bed above using the exanple of a

V- shaped cross section, but is not limted to this,

and may be any shape that isggecessed in the depth
direction of the groove-like conponent 26a. For

instance, it may have a 10 substantially U shaped

cross section, a substantially arc-shaped cross

section, or a substantially open-box-shaped cross

Thet optival Alement rarray 25K anythese evewiibgs calmgrisest aglurality of
| engt hwi se direction the . groove-like co onen} 6h
GRIVeE o camnoments ¢ $a | & t BRAselyi pHeqtwn mnﬁ%ent aving a

| rect - 1y conponent 26a, but the
ﬁ}é%g?%\n&@éal FF%???O&E%{&&%[%?% groove-|i ke conponent
26b | NgbRvEk BBMpBReIABRT PSH GabittAindltheldN faceb 8f3h NvistBstantially

direction of the groove-like conponent 26a. In this
Vaheped hveosyysation- hrk browdpon etthe? 6idé of ftbe medven camponents

to fl ank the groove-ljke conmponent 26a formation.

20 ofbe gengtRactinn these aRBRER W@@%@S&&%&P&%ﬁﬁi glement
gztrgg\f&;ﬂné& %sﬁ%‘?ﬁen{%g\}er%ﬁ 4 Z0im BhboiRedt §eHovh "V Bk ¥ES lower
a constructio at 'I's ‘advantageous tor preventing
SOLED6, if ¢hé Mepth bhehalgRehd BRbhe- 10k corhpEE&MREL f¥ drgater than
can be prevented by operational settings, precision

die deptd 6f the @roevecliké component Gfie, the distattendnposition of the

SBULE A b U BT SR I st o
ARSI pl EORL BN, T o 8504 S ) WMo arry

T®eRest pealitews e atnRR t@apodeeeN9a dith@opaically effective
nmol di ng.. The optical elenent array 29 in the draw ngs
esmyEment) 4 pleraldy roft onticsd redementanare obtaned 4y shing in the

t he.back side in FILG 14A reversed to t fr.ont. side.
IoREHESS SEreChoncit g onse Bgmpesere gy Bhg, diffttigd St rrow b)
is l.yraki nents 29a (the

SO PRSPl the Yoliox GRINTERE IR0
non- cYhencittogd of abe dptical ejdranl nexly willebe dosurtbed through
conmponents 29b having inclined faces with a

refayenemto &Gy 155 WIGhddddisca ppezspastiveoriewr of ther sigde grhen an

,,a%t}rlgﬁgctfxlred %lg ﬂagebge%n\ég)ﬁof %8&%@&.3 The shaded portion is the

antireflective film, which is formed on both sides of the optical element array.
FIG. 15B is a cross-sectional view of the state when the optical element array
29 has been placed on a stage 50. A base 51 of silicon material, for example,
is stuck onto the stage 50. The optical element array 29 is fixed to the base
51 by a wax or other adhesive agent 52. The position of the stage 50 can be
adjusted by a drive means (not shown).

Since the distal end position of the convex components 29b on both
sides is higher than the distal end position of the convex components 29a,
only the distal ends of the convex components 29b touch the base 51, forming
a gap between the convex components 29a and the surface of the stage 50.
This makes it possible to cut the optical element array 29 without the optical

function component coming into contact with the base 51.
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29a. The construction in these drawi ngs corresponds to
the optical elenent array forned using the |ower nold
26 in Enbodi mrent 6 above. In3bhe, lower nold 26, if
the depth of the second groove-like conmponent 26b is
greater than the depth of the groove-Ilike conponent
26a, the distal end position of the 10 convex

conmpongnts 29h on the two sides will be higher_ than
the di Beeausenthe %}é’eﬁucaﬁlmﬂlephw@bm&féheap&p@helﬂrger@way 29

SR SN0 A, 5 R Vit 85 BBl B e

KT TR inolir dPiaeba ihfetst iOF6IRA a8 tBERNERI A of each of the
obtained by cutting in the Ilengthw se direction of

térevexocompomwantp 02#nt sE¥@n thotgh dihe eqitical dbmant cwrhy 29 is a
15 so as . to include each_ of the convex conponents 29a.
fREspatent ﬁ’ga‘@mlh&leoﬁflg%lme enhe ﬁ?w&nﬂ%wi #3 pIlinge Accordingly,

BERE Bty SR PR B SPGR Caiie™ atvium pb T pbeitr P aftder o

- fidrakdpe Rege pRefiod QBATHwd, th %p%féﬁlj B 1RO aﬁ‘&y' 29 can be

the antireflective film which is forned on

gmameneﬁ byhadjmstingathee pesigion of thy .st2ge FﬂOGwhiEzBloohmg at the
CL0Ss-sectional view of the state when the optical

’é‘fi array 29 has been placed on a stage 50. A

base Hngf ¢ lﬁgl oS bRk %@Lglﬁftgrﬁh%)@{gag re}eéﬁéxéfgéﬁ%§ 29 is cut

- 4t mdo&ahdﬂsana&med b3 thy broksixliRés B FEG. 95@3@@4 dgaqﬂhrahty

52. The position of the stage 50 can be adjusted by a
afrquitersdih stlgmindisatedrhy, the bekeelinhe ini BiG| 153d This cutting

R G e T R e
AT e, Y0k 40 P S GR b

Iﬂarallﬁgmfbbﬁcabéiuﬁien@@ﬂm@@%ﬁbﬁn&ﬁ@‘l@Ciﬂ@e surface of
the stage 50. This nmakes it possible to cut the

opt i cdis diseunsad abovesin® thietdpdical elemanttarray 2939 cut in a state
t i.nto contact. with the base
iy hish B SHLAOR) epr%ﬁ%g(we&wp Fit £ b cfiop s nsured, this
I nQ’na‘{ [ e
agél})tblse?l E{rﬁel%al%ﬁg - shape I(.Jés@éig%c Ithé] (g)ﬁ&g |3Mr(1a§élIE a?rray 29

ohtmnbdibbreumﬁgj ned faces i ntersect |s forrred at the
distal end of each of the convex conponents 29b. Even

t hougFhearfgeeironghaesmefitheside facee inghe lengthwise direction of
the optical elements 54 (that is, the cut faces) is preferably greater than the

surface roughness of the convex components 29a serving as the optically
effective component. Making the side faces rough prevents unwanted light
from being incident on the optical element, and therefore avoids stray light.
This construction is particularly useful when the product is used as an optical
element for semiconductor laser convergence. The surface roughening can
be accomplished by adjusting the fineness of the cutter blade.

How the ridgeline is used as the reference for positional adjustment is
not limited to the example given in this embodiment, and it may be used as a

reference for positional adjustment in the assembly of two optical element
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5 transparent material, the ridgeline can be

recogni zed as a line. Accordingly, when the flat

conmponent of the optical elemgpt array 29 is observed

under a mcroscope in the direction of arrow c, the
optical element array 29 can be positioned by

adj usting the position of the stage 50 while | ooking

at the ridgeline. 10 Once this positioning is

corgyiset dfort krample, cidil caal deemtilized ayp 28e | assembly aif twe optical

| ti i ndi.cat ed t he hroken || i.n ElLG .15B. b

R B AR S Aol o Tn LG amy
S0 65 3 B, T8 154 s, B ot
Rasserklicul Alte of tlediélinricdl FeceaWFeht tooailithl BRmdnt arrays can

mel ted and washed away to obtain a 15 plurality of
bptansared bgrfermmngyidgslisémon hoth Bif Ghe vpLicalheletierduagasts, and

aboye, .since,the optical elegent array.29. is cut j.n a
g?&%\sm%mweﬁafﬁuﬁfagwﬁ at the tye Fidechinen are aligned.
to the cutters is ensured, this also ensures the

di mensi onal precision of the optical elenent array 29
Bhtlddig@dnb® cutting. 20 The surface roughness of the

side faces in the lengthwi se direction of the optical
el emenEmiBdiment 8 relates Ke acvarietgreSiiffesent nfadds firymolding an

reater thap the rface roqughnes f e _convex.
ARG remeRbatrage  Thh gRas hovgpin F1R §5 Havedt priion recessed
n . t | r | | I'I%V i
Ergv\%/g%t g%};tﬂll gﬁ{é hﬁ?? o(;r%e‘f—)lg‘lé %Oé‘ﬁ%l %n‘%b e g‘)gﬁ%g aIat locations
Ahekingt thancbgidie rweharee thy opdovedikey cdmgbhent? Iwhickhiferms the
construction is parti %u.l arly useful when the product
optieedboeffectivg copponent) isfawest- for seni conductor | aser

scconp R maldn)S Shopat i g {ho 6 A Camd IR et ropss with 2
bliidgEnti Sapei 49644 SR tibR, Hﬁ? dofesplifds ﬁfﬁfeexﬂsrﬁ;lpfog forming

positional adjustnment is not limted to the exa

thevepticad eldrhenteairast 2% stiown g FIG. ety Hheusell 24 showdOin FIG.
reference for positional adjustment in the assenbly of
161 hagtfoxmed @ vrisrrulasbattpepd copeavessamponents ldbadiagent to a

sy BRE cofmonnf 38 10k teSipiedBe RBlucSfly osfrfiR Progpnent, and
fHRCRBeAF EcoRFERAAL 1211235 _dbé‘pégﬂ?lta%;%@ﬁbo&esﬁﬁe EbfEpohdit 14a.

In this case, the precision
The mold 15 shown in FIG. 16C has formed in it

tetrahedral-bottomed concave components 15b adjacent to a groove-like
component 15a for forming the optically effective component, and the concave
components 15b are deeper than the groove-like component 15a.

The mold 16 shown in FIG. 16D has formed in it notches 16b (formed

by cutting out a corner) adjacent to a groove-like component 16a for forming

the optically effective component, and the notches 16b are deeper than the
groove-like component 16a.

When these molds are used, the molded optical element material has
convex compenents that are taller than the convex components serving as the

optically effective component, so the optical element array can be cut without
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perpendicularity of the cylindrical faces of the two

optical elenent arrays can be ensured by form ng

ri dgelines on both of the optgyxal elenent arrays, and

perform ng positional adjustnent so that the two

ridgelines are aligned. Enbodi nent 8 Enbodi nent 8

relates to a variety of different nolds for nolding an

10 optical elenent array. The nolds shown in FIG 16

ﬂa&/e)paicpb rfundlinn eopg®adnt iconting nptdontiatewithonhefbdsee as in

mv -1 nponent formed at | ocations flanking
ngﬁﬁ F’% t he groove-1like conponent (which

forms the optically effective conponent) is fornmed.

The nmold 13 shown in FIG 16A has fornmed in it grooves

Enibbdmedbosubstantially V-shaped cross section, and

corresponds to the nold for formng the optical

el errenFI(ér l'éin(ﬂﬁd&hpmpbctiﬁ Gevistof Moksnndedrdiagsioguwt another

in FLG 16 ha |n|% i rcyl ar-bottaoned

%lai'?e oPolds 2 VER 1Bc e 14 haveqq g@yHonnegessed in the

one&{tm}f‘é’f %r%foge;éqlﬁ9 chi®oRBhi f;o%Héﬂl%i{)foggtlb sglung the

€ concave comnmponents are

: fdgitfh Wlere the \teobvd<Bkeé BRPoRBAt M'Blchzﬂ)rﬂ_ﬁetﬂé%ﬁtléaﬁly effective

shown in FIG 16C has forned in it
compertead) w formedoned concave conponents 15b adj acent

opt | c a4 4 EhoB B ShelAA Bahdpreiedl Buftaagned faces 17b on

%%%gﬁiﬁf e i S0 L G AR L Rgmrosponding o
tﬁmrm@bany effedtivecdvespokeht) i foratkd, 2mdoshe idlined fbs A7b are

cor ner ljpgcent to a groove-like conponent 16a for
daspar elopnaiom@utll\h conponent, and the

zgg‘*m&p@@ PRSP RN RS G P 10
i e %éh%ggame%ggagﬁﬁgﬁff@&z@ﬁ i —

to [thi apiticylle feffetivy eonponen ik fofed, NendHlid S&lpp eliqmmbns 18b
array can be cut wthout 37 the opti cal functlon :

aze Weepehtharoihiergropye ke comaonent 1%a.t he base, as in

7 E .
EnbOdl rﬂe abo%%ol\:/n%ld eggl%%lgs? r‘%:tl:le groove-like component or concave

component formed on the sides of the groove-like component corresponding to
the optically effective component were formed along (parallel to) the axial
direction of the groove-like component corresponding to the optically effective
component, but instead may be formed perpendicular to the axial direction of
the groove-like component. The mold 19 shown in FIG. 17C has formed in it
stepped portions 19b perpendicular to the axial direction of a groove-like

component 19b corresponding to the optically effective component, on the

" sides of the region where the groove-like component 19a is formed.

Embodiment 10
Embodiment 10 relates to a method for forming pairs of optical

elements by combining optical element arrays. FIG. 18A is a perspective
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5 FIG 17 includes perspective views of nolds

according to yet another enbodi nent. The nol ds shown

in FIG 17 have a portion reggssed in the depth

direction of the groove-like conponent forned at

| ocations flanking the region where the groove-like
conponent (which forns the optically effective

conmponent) is formed. 10 The nold 17 shown in FIG 17A
e bbtheearrangement befone thé &@e oplichl evsmenl arsaydelaaf been put
t he region where aei;roove-l I ke conmponent 17a

tegsthess pohn wgtical eleraewfprrsall 134 eompeisey e abwpditenef) convex
RabBh BT A itk oy BRaHERE R S eo Sy e BRE  HRE Spical
Elﬁﬁien}ﬂeﬁ'rﬁf‘%g QrfEPonlsith thbeRRRAl @Hﬁélﬁ?été?bmoﬂcﬁdoﬁith the

the sides of the region where a groove- e Conponen

fivdd (16 ehoespoddiChd7G.o the optically effective

conponent) is forped, and the_stepped portions 18b

are debBeroptical eleameplosreay iR ewppusenta 1arality tofe convex
xampl es, ;1 he. ve-like ¢ nent. or

TSRS RO Bl AL IR 2t e GURERT e, and convex

ERPNRIts '96h GREEIREY af Bid ESRLTHIIHDa%iA] dR8clib® (the direction of

optically effective conponent were forned al ong
fmawah) of the)conhex agirglondiitse 852.0nThé doneexyrcompenkeinke 35b are

R AR e M é&&%fdir?ﬁon of
Bk thtlcp, g 3
(7 BHLAL ARl S5, ool BRI, bl sERERE G i Comven

@ediforenss 198b der AptdirCthal . fhe thetaxétl sHsi@6h | O tRE Gonvex
groove-|like 25 conponent 19b corresponding to the

compawinty384.f ecti ve conponent, on the sides of the
o0 TS S et W TR Ty ¥ VO v
A58,y 581 s TR il TR B ome

cofpanehtd B5b of e eptiedltclb@kat artdiess vo peedncdin akssmBBly, and
arrays have been put together. The o

i cal el enent

 thig erpates & gapof aszpeaifisl distanice between e distebemdmefthe convex

PRDOBBRIR 5% Amihe WPYely S < PRSIRHUE: Blemeat array 34
ToRkbfoR, S BRicidbhah Y 958eMddbth Notween the optical element
array 34 and the optical element array 351is ensured in this state.

If this assembly then is held in a jig or the like and a plurality of
cutters are used to cut the pair of optical element arrays 34 and 35
simultaneously at the locations indicated by broken lines in FIG. 18A, the
result will be a plurality of optical element assemblies 36 in which the optical
elements are joined together as shown in FIG. 18B.

Because this cutting, as discussed above, is performed in a state in
which good precision is maintained in the space length between the optical
element array 34 and the optical element array 35, and the convex
components 35b are formed corresponding to the convex components 35a,

there is no change in this state after cutting. This means that good precision
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5 nold 19 shown in FIG 17C. The optical elenent array

35 conprises a plurality of convex conponents 35a

with a cylindrical face or ngg-cylindrical face, and
convex conponents 35b are forned at the ends in the

axial direction (the direction of arrow a) of the

convex conponents 35a. The convex conponents 35b are

10 formed with their |engthw se direction

Ranhpitdined iarthe gpatelcaxtlabf the seniiies36 dHteiredrbyecutting.
conponents 35a, The distal end position of the convex
conpod@wtblsseebo@mﬁrghémqehﬁw CORYRX @PREIPgReRig35b are molded

PRe i g oiioRR et B SO P Bt B e etefR b s ™Y ¥s, precise
gﬁfcb 9 hlc%neb@mtseﬁéﬂa% berBR e HoR¥Ri tua%puﬂeapélement

st al end side) of the conveX conponents 3
@frayl% mpttheamlnvek eompbnentsa3st3s Rurthemmoree shee the premsmn of
assenbl , and this creates a %gp of a specific

ngthe mmph@nad doth befoae apfl atfpr euthingx there is no need

TR B 1 R Al o

aeaeat! ength between the optical element 20 array 34
and the optical elenent array 35 is ensured in this

st at e.Thd asbémbls Séniwas daseribes] hmsing ian aexjaing}lerin rvehich an

like_ and a pJurality of cutters are used to, c

geapmbby of mp,h@gl e@n@eﬁn{u’rgyg ayas sut, byt she optlca_lu elements that

AR ol PR ooyl 3¢ Tty B TR o Bb5haflly IR Bheg joined
iARVigahIle! eEih v@i%ﬁﬁtﬂi%;l hR$he® ﬂhe cfziort Bﬁ‘t]@@bp&@ lengbh can

el enents are joi ned together as own in FIG 18B.

IBemairdeindd eastlytrheredy basbcddew‘dme@mhtwtmai eleanérdsred

e s JHtE therkgmRUBEERBaR TS i%!? B eltertomal be i gpmag, if an
1ﬁﬁﬂ'e(tzipfest%ﬁ8§§@ lm&hﬁ%‘% %H:ﬁﬂ %pfdgﬂﬁggfh 8@%e%3$n§ to the

onen are COT

c@ﬁﬂ&@ﬁﬁﬁ?%@iﬁ@ 358035 bBRa&d té t]iEJﬂ§hé1ﬁ:ﬁﬁoiléhtI dfithe Speicsl element
after cuttin This nmeans that good precision 39 is

AXEANN Bélamdothm prddarce ;bhe;te ciigmgtherothaphesing $baisbivesx @Bnponents
B%grﬂf% ﬁed by%]rf_gttl n i s enbodi nent, since the

dRe OBHER FoRmST %"aé‘(r ‘nol ded i nt egral |y ahead of
time at both ends of the optical elenment array 35,

preci se
Embodiment 11

Embodiments 11 to 18 relate to optical element arrays or optical
elements, and are characterized by the shape thereof. The molding of these
is performed using the pressing mold described in Embodiment 1, the details
of which were described in Embodiment 1 and therefore will not be described
again.

FIG. 19A is a perspective view of the molded optical element array
according to Embodiment 11. With the optical element array 60 shown in
this drawing, the optically effective component is formed by arranging
numerous convex components 60a having a non-cylindrical face or cylindrical

face in the direction of arrow a (perpendicular to the lengthwise direction of
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space | ength can be maintained easily nmerely by

bondi ng the optical elenent 5 array 35 to the convex
conmponent s 35b. Furthernore, 49i nce the precision of

the space length is maintai ned both before and after
cutting, there is no need to adjust the precision of

the space length individually for each cut optica

el enent. The assenbly 36 was described using an
éb@mvexmmmn@nt%ﬁo%omw yompooputscib ettendntg from the

il 8RBe VS somRprent 1B ominbodh Ao ERRBIE B PSR B the

i O e NGl Vi Again with this method, the
%{?ﬂé%}?%l effdttivei Hhoh¥nt,

on of the“space |ength can be nmintai ned

easi | yAnglhedlytybuf bptichinglebivmity alreoslstadidd B@l citb@@eties optical
Wth the construction in FIG 18A, the effect will be
elemendmaray 68rn the divegtionof areew mi 2t & snecibaiveidthi.orThe optical

f.or m ng,.a .space correspondj to.t . cqQnvex ..

IS eaR bt as B TR e LRS REN] Sl sraineday Sting the
! Chie. o

G S AR O e o 20 I RO R S

specifakidthenment array 35. 20 Enbodi nent 11 Enbodi nents

11 to 18 relate to optical elenent arrays or optical .
el emer} spaignef pretrepianachbraree domyed Hategrals waky dbp. optical

h | di f th ' f d usj .h '
AR abied Ehet SR b - BRE <Ot o 3ht Hptickl dEmGR} ey 60
: : : _ ; :
R 3hIRE By, AR oA AL LB RAly, he
mbtitdstorsob tade adided ahtegirally withthayextamion domgohents 60b and

Enbodi pent 11, Wth the optical elenent array 60 shown
separatpiss gy khe gxtension; gempanertschihe c t The peefrpsintn 6l ean be

EBPE SvalorBhing Priithe, BUP s SPRES o arR B atal chape
dfNthd G IRtARSIALB10fin afKH ‘A\ﬁr%séilﬁ@r RENA abAtot Ml the convex
| engt hwi se direction of 40 the convex conponents 60a).

chxtpenshtn6@nnponent s 60b extending fromthe optically

ef fectjve corrponfnt are nolded integrally on both
si des Tde earaerppt thapplicek plemenf ey ibhesally are rounded as

indicated by the broken lines, so the positions of the concave components in
the pressing mold corresponding to the protrusions 61 are set far enough in to
allow for this.

The protrusions 61 can be used for positioning in the cutting of the
optical element array 60. Specifically, when the protrusions 61 are engaged
with a jig or other such fixing means, since the protrusions 61 are formed at
diagonally opposite locations, the positioning can be performed without any
movement in the lateral direction (direction of arrow a) or the longitudinal
direction (direction of arrow b).

Also, since the protrusions 61 are formed at diagonal locations, the
positioning portions including the protrusions 61 will not interfere with the
cutters used to cut the optical element array 60 in the direction of arrow a.

Thus, when a plurality of cutters are used to cut the optical element
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A plurality of optical elenents are obtained by

cutting the optical 5 elenent array 60 in the

direction of arrow a at a spegific width. The opti cal

el ement 62 shown in FIG 19B is one optical el enent

obtai ned by cutting the optical elenent array 60

shown in FIG 19A in the direction of arrow a at a
specific wdth. A pair of protrusions 61 are forned
artaygBQlin ythe dlrecttiw mﬁoﬁnront a sipultaprewslydnraptae inewhich the

e ol B SOk B S A P, o
Sl 0 éttﬁhvt e A B, S oo

&F plag %B:@él)/dfréétiﬁﬂ li@irgotican sf QRre®@ M) aifeflies chidex ddiponents 62a
protrusions 61 can be fornmed by form ng concave

toylipdrieal $acwr ise spaintiingd t withheespect rioafhe Hapgthwgisefdirection
r ot r,usi ons, 6 ressi ng nol d ed to nol d.
{@%H\%ﬁr%ﬁbeﬁ@ﬂ@%g%%me cgr ners g? t he opti cal
|
te h 2 ”E P%{(CSL i?@ nlgga Ul ebtiva Ve Q&H&gﬁﬂ?ét o ARhEALEIe of an

sothe pOSItI on € concave

g NelBin®nt Narrbfie Witls $he optidall dlemeas ratay /68 showhein this
protrusions 61 are set far enough in to 20 allow for

diaveingThamerons genveiscanpengnts Siashavingra posiaviivdrisgl face or

it of th t
il e, A drsnneRbip i e SRt SEatmaeb BieyRgagicular to the
I@!h Wigh! &r@é i BE rt: §%'ﬂv§k )ﬂoﬁ%lo‘i‘i@ﬂfhs 638)."0fhd B t1ca1 element

trusions are orme agonal I'y opposi

t.mm mrEIGtIteD pigsiliel prudugt mﬁrcdntangeﬂhfeoapm@hlvuléiment array 63
any 25 nmopvenent in the | ateral direction (directjon of

shovawim)F16r. 19 indhgi digention of arvost s oh apdriactudsnthsr convex

arrow g')c Efgélcﬁ‘t: .SI r&g the r.tt%@?cﬁ p%]wﬁ(%}e@ftorﬁg eatopmcal
(%lﬁﬁﬂeﬂ‘éé BS éﬂéeolﬂhﬁ{efdlﬁ‘oﬁﬁ%h@% ¥ichl el@ﬁierit”éﬁ:ﬁ %:-ﬁsmvtﬂdn FIG.

cutters used to cut the optical element array 6
19Cthe direction of arrow a. 30 Thus, when a plurality
of cutters are used to cut the opti cal el ement 41

arr ay Agpinwith sheyppieal; Ql‘hm@ﬂt artaavﬁ%slgq% iR éhedl@wng,rﬁ pair
B 8e, BEHHRL AR G DB Sy 3 a
two of the four corners, with these two corners being diagonally opposite each
other. Accordingly, when the protrusions 64 are used for positioning, good
precision can be maintained in the parallelism between the cuttiné direction
(direction of arrow a) and the axial direction of the convex eomponents 63a
(cylindrical face). This means that if a plurality of cutters are used to
simultaneously cut the optical element array 63 in the direction of arrow a,
the optical elements shown in FIG. 19D can be obtained with good precision

and without the cutting extending all the way to the convex components 63a.

Embodiment 12
FIG. 20A is a perspective view of the molded optical element array
according to Embodiment 12. The basic construction is the same as that of
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result will be a plurality of optical elenments 62 in
whi ch the perpendicularity of the axial direction
(direction of arrow b) of thggconvex conponents 62a 5
(cylindrical face) is naintained with respect to the
| engt hwi se direction (direction of arrow a) of the
side faces. FIG 19C is a perspective view accordi ng
to anot her exanple of an optical elenent array. Wth

tihe @tdat ableglcplERkraf €Y Sbwhoi FIGE NG, GudWwhbreas the

numer ous convex conponents 63a, having a
curstodtiondini FAG. fldde 1saneqm@pce;il witdr posikiohing pastrusions 61, the

G e A

g@éﬁe%%gpp&{ | ng %ﬁ%%g%t | iégﬁmgl Ieprerl:{ Ciar rlg)l:/) |6?3 tgﬁom

in Fl @h@-% esitivnk e ﬂier Mglp Bufhcarbfond &0 ads the same as the
i ncl ude the convex onent 63a serving as the

mmtmm bﬁ/tlmfnmtnussmsc@hpbﬁ‘éﬁt IQth@ag@mttwoaif thg four corners of
emePt 5 ar e&}rg%: gnggl f%lom t thﬁa@P (ggg&a%ﬂy opposite

ar r
%‘%@ %él oan; 65&5 E‘?% Qe‘%t‘&?ig?é the o f&&%lglg rough

fabssTeRhody r @yfAR atoughwesof ist ﬂﬁg]ﬁelurt}m@r nias, oWI tle portions
these two corners being diagonally opposite each_ 20

Mponvlmdmnhﬁgmvemmponentﬁrﬁﬁar )Y ﬂmnreﬁmm wold dapt forms

R BB o BHORR 5O e Tt 06 el Hie i), et airay 66
5(1%' 8% tAMRE & ﬁf&ggﬁba%ﬁ&gro%h%& kR&h 'tHé‘ p%ltm% of the

convex conponents rical face) nmeans
volngh sufrfere megm&lslﬁ’tyslﬁuldthet far e mainghliscd aﬂbw for this, just as in
si mul taneously cut the optical elenment array 63 in the
Bmbediment B arrow a, 25 the optical elenments shown in

Wi Chodt TP AORER STt CEdrEitienG” 2P R Ry oY such fixing
thEAYE the ‘EHH@ RIS P 3burERAg WRIH tﬂezr(ﬁig(ﬁ sédhcd $edons 67 are

perspective View of the nol ded optical element artay

Bed dor pogitiogirigoardrtioslopdel eléneﬁhmﬂagsﬁazmcmnﬂﬂtambm]g cut at
is the sane as that_of_42 the optical elenment array 60

as Apeifie widtlowitlp a phualifn &f exsterndn thendizeeizan eh arrpw a, the
rf,’ﬁlglt 19:,L g%lﬁr%h‘%g lcj)% Bf))&cal elemeggsséé Iag thvgn@rrl(ﬁ’[@] SLIQ%nS 61,

FIG. 20B is a perspective view of another example of a molded optical

element array. The basic construction of the optical element array 68 shown
in this drawing is the same as that of the optical element array 63 shown in
FIG. 19C, but rough surface regions 69 are formed instead of the positioning
protrusions 64. The rough surface regions 69 can be used for positioning
just as with the construction in FIG. 204, and when the rough surface regions
are used for positioning and the optical element array is simultaneously cut
with a plurality of cutters along the convex components 68A in the direction
of arrow a, the result is a plurality of optical elements 65 as shown in FIG.

19D,
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constitution of the optical elenment array 66 shown in

FIG 20A is instead equipped with rough surface

regions 67. 5 The positions gf the rough surface

regions 67 are the sane as the positions of the
protrusions 61 in FIG 19A, being at two of the four
corners of the optical elenent array 66, with the two

| ocati ons being diagonally opposite each other. The
Egilpdimbhif 88e regi ons 67 can be obtained by form ng

rough faces whose surface roughness is higher than

that ofIG. h%L*b as tai perspectivoviays 96 ihe myolded tapdiced plement array

t th ld th f.
COTPBRE N S Raa e 5 WS B LR by thae o

ﬁ]er@%kﬁ? SPE® Pl () DhdAPIrRY. AL OBued Whereas the

I Nes e positions of t rough

sofistArgioned PIG. G9Askatdpped feith positphing ;trotmisicmy 61, with
for thi's, just as in Enbodinment 11. 15 If the roug

ther bptiealr dlginens ¥an/% in YU 34, nptohen (THenres tmﬁled instead.
X the fi i1l h d

i e vehy B e e Xo‘e? gwgpp%ggssg DU PhtRg e be

fopﬁeﬁpﬁﬁ %Vlﬂ.{dﬁg@ 8Berits SLFBLpLATRRUE Yhe lé'haﬁé of the

a specr+f uralty of "cutters in

1hteRed TDin ohe ar book Halvte@ef theeprestingsameldppair.al i ty of
optical elements 62 as shown in FIG 19B. 20 FIG 20B

i s a pdhepdsbeipretrvistonsdi aigterthes Erngemerng crpregpending to

B PR TR e ARV i AL Bl S gnine
(%ﬁlnﬁe ?gxéf)ﬂgéd Withdif ARL foFbmhe TR The Mol @e&ﬂﬁi"’(ﬂﬂé&tmn of

rough surface regions 69 are forned

dmeweddoonthd hengitslihabdimgtioprdirectiomos abrow He Hvdhis state,
surface regions 69 can be used for posjtioning 25, ] f
vahewmluraietyﬁ eyttens aropnpitapequsousedatcuiis aptical element

face 1 u 0 i_opi .
R oI P o oS i) Fh DEEARE BBy A, B ki is he
ﬁlﬂﬁéﬁgﬂéﬂﬁs 519 Sﬁg&heihsFﬁl}oIgBt he convex conponents 68A
Irection of arrowa, the result is a
pI ur alFIGy 2¥B aptd @atsmlcanerme%tif asotervexdmplel Gf the molded
19D. . 30 43 Enbodi nent 13
optical element array. The basic construction is the same as that of the
optical element array 63 shown in FIG. 19C, but whereas the construction in
FIG. 19C is equipped with positioning protrusions 64, the optical element
array 72 shown in FIG. 21B is instead equipped with notches 73. The
description of the notches 78 is the same as that of FIG. 21A.
When the notches 73 are used for positioning and the optical element
array 72 is simultaneously cut with a plurality of cutters along the convex
components 73a in the direction of arrow a, the result is a plurality of optical

elements 65 as shown in FIG. 19D.

Embodiment 14
FIG. 22A is a perspective view of the molded optical element array

according to Embodiment 14. Except for the disposition of protrusions 75,
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i3 iheedirectipn el arrowia t

FIG 21A is a perspective view of the nolded optical

el ement array .according to Enbodi nent 13. The basic
construction is the sane as yhat of the optical

el ement array 60 shown in FIG 19A, but whereas the 5
construction in FIG 19A is equi pped with positioning
protrusions 61, with the optical elenent array 70 in

FIG 21A, notches 71 are forned instead. The notches

fHe basicf@neRGicodntisthepgone g thatesf theheptiatlcdlement array 60
can be fornmed by providing convex conponents . .
sgywe spoREind94o ﬂ'ﬁ@ apiiicab elgmente arypst dhashown iy thifedrawing
or bath hal,ves.of the pressi nol air. 10 \We e
CATRPIISEY apd ty (]fipgo sme"{kgfqrﬁq%gg%gW?smn coxﬂpﬁﬁents 74b
G o SpftEsidky B The0PeNI) REDRYE SaBpier fnd on which

egtvieRIcoRthonehboPda ary formedne thel protiesidrat &5 ate formed in a row.
direction (direction of arrow a) or the |ongitudinal
The protrupiopdi e onrofdhepainof gytensianicemposeRts’4b gHapspond

By B 78 43 B BagiRLGEPSRAR s B ffom on
R BB R 314 et IGESHAL ) Rty oPbiR s o

foermegdect i ve view of another exanple of the nol ded

optical element array. The basic construction is the
sane aBosifieringr dupas epitingcag bﬁe?ﬁr?%rm USING oLy f the

Fl 19C, but er the ¢ [ ' !
Pt d T EHEREETY oBReREC M0ty Butag o yffbodiifent 11.
WiehCole Pr&tFRBons &5 aYe (Bed ri@%oisftioﬂiﬁ%{eﬁlﬂBﬂhé optishEalément
equl pped w th notches 73. The "description of the

aahy Vasis7dnmidtdadeeusynmtas a lspecifit vﬁﬂﬂ? vatlaa Mazalighef cutters

tches 73 d f i tioni '
o O e fansed, fRr PO g%g%%?offﬂggiﬁgg&%&aelnts. FIG.

%ri?a lﬁi i)%lés%f Icﬁ‘Z% L o tRE D1 %‘i’eﬁégﬁl} 0%%?1?@@92&&%ﬁ1g. The

tion of "arrow a, e

tiad dldheRt TOPSHAA in AhRITERAWIED iRduddoWpdif Jfl 6t and right
9D. Enbodinent 14 FIG 22A is a perspective view of

pioerusbdde@.opt i cal el enent array 30 according to

Enbodi_nent 14.. Except for the di sitj.on of, )
pr ot r JEiGn326€5is 2 4PQIRReGIHS é’l%réf gﬁ@t the, opticgl, gleoagnt 76 is

c%%nﬁiﬁga vgftht Qﬁot%%i‘i ociﬂicafle%ﬁ@ht ajf Y 8 manufacture of a Light
source unit, and FIG. 22D is a perspective view of the state when the
positional adjustment between the optical element 76 and the optical element
77 has been completed. Since the optical element 76 is equipped with the
protrusions 75, when the optical element 77 that is to be combined has been
fixed, and the protrusions 75 have been fixed by a jig or other fixing means
that allows movement adjustment, the relative positions between the optical
element 76 and the optical element 77 can be adjusted by moving the optical
element 76 to the optical element 77.

After positional adjustment, the optical element 76 and the optical
element 77 are fixed via a separate support plate or the like, and this

assembly is attached to a light source substrate.
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shown in FIG 19A. The optical elenent array 74 shown
inthis drawing conprises a plurality of protrusions
75 fornmed on extension conponpgnts 74b extending from
both sides of the optically effective conponent and on
whi ch 5 convex conponents 74a are forned. The
protrusions 75 are forned in a row. The protrusions
75 on one of the pair of extension conmponents 74b
cor r esgpéadificdlly, prith thisicanisodiment, bdrauss blee pextirasions5 can be
cogEonent 74b. One protrusion on the left and_one on
rfmg tositioning gamng cambing, pndr ehe woizwsw@éh%a'emm after

ornmed. 10 Positioning duri cuttin
Befiing e eReoaieps: 15 Gri i Yo gof Bopiigia) djiment of the
%ﬁ%@éﬁﬁn 26 93 th Sl Rt ORS of b Weht 85ydcB RO MENt
e protrusions 75 are used for positioning
and the optical element array 74 is simultaneously

cut at a specific width with a plurality of cutters
Embadiment détion of arrow a, the result is a plurality

of ¢ hel T3 PEAR BRATaRtCis APMad 1Y SaEPTT e manys ard oGbined
APhE ﬂarﬁif?éﬁ?é of & BSMburBe LRIS d1RV gﬁ%a!l "é@éﬂigﬁﬁ 78 shown in
pair t andrlgnt protrusions 7 is a

ties sheoting eomipeisesfcohcavet érmpidntal7S%efoemed: o7 Ghe opposite side

conmbi ned with anqther optjcal _element 77 in the
framurthet side en arhlclgh@re Jormedr canveri eompppeIsG8aopaving a

S PuRRIn P fe it T AL ¢ I AR oh" Bomcave
Edh pérRint8 | BN BlHrespbhdda® ﬂﬁ;egh%pmef @bRFbx &hlﬁﬁﬁnéﬁt@ 80a with a

optical element 76 is equi ppe th the protrusions
Afindrimb fadeconponeglindtieakfuce Bf arhaptica Etlemleat SOntliatidd to be

has been fixed,.and the protru n 75 have been
eqmbigedy o Thig shape hean ﬂ&@ ﬁieﬁ Y siorpypg 5 copygx  shapes

g sg)g)g&n%ﬂ Jt&' %figerrégltn e7t£'te g]f%egl éa\(/% %?&C]gcfﬂe%e Wi nt%ﬁ'e@{éc ggpomte

P@s@ﬁ'ﬂ SheM B¥oMDVWhRY prBssifP t'nﬁﬂli cSi'I% dihg %6 the convex

opti cal el enent 77. After p03|t| onal adjustnent, the
mmnpcmaalnteﬁéamnt ofrtheapair ofipressingmioldse| enent 77 are
fixed a_separate suppor.t pI ate or th

l'i ke, and
this B HhR Perepestive Y & fs Slt?@h‘{v JE'@@PUC&I element
'?’SJ Wi $hé- op%?cal element 80 have been combined. The shape of the

concave components 79 of the optical element 78 corresponds to the convex
components 80a of the optical element 80, so once the concave components 79
are engaged with the convex components 80a, the positional adjustment
between the optical element 78 and the optical element 80 is complete. If
the concave components 79 and/or the convex components 80a are coated
ahead of time with an adhesive agent, then the optical element 78 and the
optical element 80 can be joined together simultaneously with the positional
adjustment. After the joining of the optical element 78 and the optical
element 80, this assembly is attached to a light source substrate via a

separate support plate or the like.
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Specifically, with this enbodi nent, because the
protrusions 75 can be wused for positioning during
cutting, and the protrusions4g5 remain after cutting,
t hese protrusions 75 can be used for positiona
adjustnent of the optical elenent 76 in the

manuf acture of a light source unit. 5 Enbodi nent 15
FIG 23A is a perspective view of how optical elenents
Erdbodombnhdd in the manufacture of a light source

compr i EBE. 2BA oS duritsmpeatnview 0t the rialdsh e ff8ent, array
ﬁéc%?dl g t{ rﬁ%%ﬁ.ﬁgéﬁfj iﬁonTﬁ@'cﬁﬁgﬂﬁ&1§R & He (iﬁéh‘fleﬁortlons of the

ving a cylindrical face or

élﬂﬂcal)’élém@ﬁt @@tayl 8Teshowie i hhpedaiwingeiscihiecearme as that of the
conponents 79 corresponds to the shape of convex

Wreéemgneaaram 741 showgyini FH#i 324. f'Ebe optical element array 81
0 |'i ndrj cal f.an o I i
R50Re comppisRedeatr ahage hglﬁeéltﬁoggee@rw 8 Jﬁf’-?}l@t to the

f’%ﬁgi@pﬂﬁ éf’ot‘fﬂ@éﬁ %k‘é‘%ﬁﬁe& he sheRe Skeddid S0 as to
c cave conponent s on the opposite presdsing nmo

inlcesasehehepinddeh R thel dpticalr elepodi agrayyo81he Thenhiext radlatmg
conmponents 78a out of the &lr of pressing nolds. FIG
@EpGnenss Beravedet thpdformenf Bat pladessand enpange the heat-radiating

tical el ement an t 80 have
Bty R age tuRdee tBE 2R o6 Bt REEDv GmBitianeavhere
2 &ngggoﬁgg &g}s AbeeThrm8gcorresponds to the convex
conponents the optical elenent 80, so once the
concavhist @rspnrﬁmbsdﬂﬂentale, = phagddy of bptlt:ﬂeelememem 84 such as

conponents 80a, the positional adjustnment _be _vvee the -
et e rFér:?t 248 smu b%@b‘@é’ﬂﬁ’d: b Reiah PloitE of cutters to

ARG onn e BORCE BeBRIR Rk B s 3 St dRdry o the
He@fhest HFTO%Q gnt FI&henpt fiea QR J%EN@HBQW"M 48 opfidal BRment

optical elenment 80 can be joined togeth
sfterututsimeoudthe optidal telmnmtanlshnwln imathis strawing id\bbtained by

the joinin ofthe opt.i cal eIe nt 78 and the o t|
cttingrio moto ingede.aserpiof et and HERb BrolFusOns T optical

qﬁou fif §% ucp)ici}ﬂriaste% ﬂ/at%eat r%ﬁ?a%x?é goﬁﬂgﬁ)ecﬁtts é?)JaafO?m%rd &({j ficent to

the region where the protrusions 82 are formed. When an optical element is
used in a semiconductor laser device, the optical element becomes guite hot
through the transmission of laser light, but the optical element 84 according
to this embodiment radiates heat very we]l.because it is equipped with the
heat radiating components 83a.

The description of FIGS. 24A and 24B was premised on a construction
having the protrusions 83, but the construction instead may be one in which
there is -no region in which protrusions are formed, and there are heat
radiating components extending directly from the optically -effective
component where the convex components 81a are formed.

FIG. 24C is a perspective view of an optical element according to

another example. The optical element 85 shown in this drawing comprises
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46 Enmbodi ment 16 FIG 24A is a perspective view of the
nol ded optical elenent array according to Enbodi nent
16. The construction of the ngin portions of the
optical element array 81 shown in this drawing is the
same as that of the 5 optical elenent array 74 shown
in FIG 22A. The optical elenent array 81 further
conpri ses heat radiating conponents 83 forned adjacent
flat heat radgitong wdmpendrie §& firmest admced® tr thd optieally effective
a row, extending so as to increase the wi thgf t,ﬂ;a .
. e optical

eprnpergnte MeiAEAt ﬁﬁ?"‘ﬁfl .c?mnﬁw; 8t5é‘diaz|§‘? i lqgme
83 i : . .
ERTRDSR a3 Sl by BbFE o glement

hiVapNes whah e Reld ¢alia¥ind! tembbMenGoRRIRINEroMIefi optical

the convex conponents 8la are forned. Just as in

. Elehmditrernay 63, shawnl ir BIGt 1901 amp them uskigeapinmsligy of outters to

as that shown in FI 24B can pe obtai ned by usi .a
pimilianecpshy c%&hl%i%&%dﬂgﬂmn ?igw@ea’s#-y “2'&% g%fe‘racﬁgtmg effect
optJ cal el nt . i i idth in the 15
{fielxggﬁ‘i:’%t ugpg F‘F@{WH?/C‘%JS&Q}CE%Q%?@F fg'p%%m pective view

of an optical elenment after cutting. The optical

el ement 84 shown in this drawing i s obtained by
Enthiodigesbl@ds to i nclude a pair of left and right

Roat | TR aZvhds & ARGUEHYE ierk of Ghivoutise] debieu agra Ageording
foe?l&r%h&ﬁﬂ‘%h? f’fe.’fﬂeogﬁﬂt?élo@‘l%n%taéﬁa%oémﬂowﬂh tiHY drawing
optical e 2

enent’ i's used I n a sem tonductor laser

ERVp1ases drdevess faimed GIEHY sidedadmss Jlietgobiais 88 dfedfdgined on
the transm ssion of |aser |ight, but the optical

Blesidatfa®s ofdberapiticg] elemartti arrayiidddihatnis, theifaces suhstamtially
ver Il becapse. it i.s equi pped with the h .
peraFaticHRT BB daes where "k oqe FRPAIPTS e@fﬁe@ﬁezﬂﬁmﬂy
. C a - -
Efteio Solorgh0/:200n08a SorRDR) SERA 9 the Tl Bhinith AdEction of

thage farewhi The drbeved 885dd Aot 806w the mrvdy thbe krekbved with just a
are fornmed, and there are heat radiating conponents

mridetiditrapegisrinctheyuri anchdowen diperen lag inf .ilyand 2, so that a
o thaierpls iEEAl SR BAAERor an opt | cal el ement
accor 49 4Pin Embodiment 11, when the protrusions 89 are used for
positioning and the optical element array 87 jis_ simultaneously cut along the
convex components 87a with a plurality of cutters in the direction of arrow a,
the result is a plurality of optical elements as shown in FIG. 26B. FIG. 25B
is a perspective view of the optical element after cutting. The optical
element 90 shown in this drawing is equipped with left and right grooves 88a.
FIG. 25C is a perspective view of the state prior to the bonding of the
optical element 90 and plates 91 (plate members), and FIG. 25D is a
perspective view of the state after the bonding of the optical element 90 and
the plates 91. The grooves 88a can be used as reservoirs for the adhesive
material. Accordingly, if the grooves 88a are filled with an adhesive
material 92 (the hatched portions in FIG. 25D), the plates 91 easily can be
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30 anot her exanple. The optical elenment 85 shown in

this drawi ng conprises 47 flat heat radiating

conponents 86 forned adjacentygto the optically

effective conponent where the convex conponents 85a

are formed. The optical elenent 85 shown in this

drawing i s obtained by nolding an optical elenment

array in which flat heat radiating conponents extend

bonded trethepiptival eleredmtrtnt array 63 shown in FIG 19C,

and then using a plurality of cutters to

si mul tEI@o@@Aﬁh@Wﬁ thpistatenwhhs &ndab@t pptacadfelementy93 has been
radlat effe IIe.nt ust..as, w

e A ¢br dititnh SftatentcS) saf aXap ey Y10 ldbes 01 in

2%6. bspa ppﬁh%ﬁﬁséds\m é&eemﬁﬁéfd &NELERE biflo SibSELe AT AR state,

according to Enbodi nent” 17. The optical elenent array

e advewibly of tid eptiad wiergentc@irpnd ths ogticaldemdit BErcamde fixed

on the side faces. The grogves 88 are forned on. the

& ctbefhgbts S@ﬂrqehéubiﬁfﬁ'@al ‘Sh%r@lﬁteSaﬂlayam e (yalizads as fixing
t he ,f i aces %gﬁst a(r)m aI ) d%%nﬁjl Cﬁ %r to the face
B ETPHP TR &K ‘@8 t? P& e optical ly 15

ef f eCtFNE, QQBpfénﬁnbérs%@m‘r@rv'i@v@ ofS AnéthelrOesgathfRRdof in optical
the I engthwi se direction of these faces. The grooves

&lsmbmt metemblyowln the axaayple an bhis drowig:, \grodves 3Bta are formed

pol d that opens in the up and down direction as in
m @somlcahaﬁ@enéc% that ig to %prtlmeg ﬁsthleamcath eJement 90.

| t
pr o JDrhg%|‘l2§]:r11§;%g(§9ar’ i:ﬂ%ég@é?l eﬁegjgg? Q?EI on| ng an% q ‘ES plates 95
QRAteCRncPEERb tAEFAYs 86 ﬂe%dsfomt!ohﬁﬁQOMﬁhya& WdhakR@dmaterial
the convex conponents 87a with a plurality of cutters

betwiekn ldnsesct Tiwe Ifataadmbing effetteisrtdeudame sisan the example in
ﬁ%r al i ty of optical elenents as shown in FIG 25B.
is a perspective view of the optical el enent

af ter Iﬁuﬂ{ | O, %ﬂe 1R B FT '%'ﬁla??% ST9AR, hRdT oS formed

drawi ng 1's” équi grooves

#Zpakitely o tke @;T)iﬁﬁl?d!&ﬁbht/ 90 Wy J@fneﬁhmthtt%&@o itllelement,
to the bondi ng the optical element 90 and pl ates

latt thelpressing naluﬂdsz)ay he defigBed 26 produce a plearspiecwhich the shape
view of . the s at aft r the baondi ng of the optical
coreseandigg tgthe alﬁé‘é €14l The grooves 88a can be

used 0 ST [

Accor di ngﬂgﬁsaﬁéét%eﬁg{roogg g%) Ggga artges]p% Bg v\?\%l? ﬁf gnmethod for
cbifieshy Bptical elements by cutting an optical element array, but the press
molding described in Embodiment 1 may be used to mold individual optical

elements directly as well.

Embodiment 18

FIG. 27A is a perspective view of the optical element array according
to Embodiment 18. The optical element 96 shown in this drawing has side
faces whose surface roughness is greater (shaded portion) than that of the
optically effective component where convex components 96a are formed.
FIG. 27B is a perspective view of an optical element according to another

eﬁcample. The optical element 97 shown in this drawing also has side faces




10

15

20

30 material 92 (the hatched portions in FIG 25D), the
pl ates 91 easily can be 48 bonded to the optical

el enent 90. FIG 26A shows thg state when anot her
optical elenment 93 has been joined to the optical

el ement 90 that has been joined with the plates 91 in
FIG 25D. If the plates 91 are joined to a |ight
source substrate in this state, 5 the assenbly of the

wﬂmee: aurfeteermxghr@es Engreaber %had@cbpomceﬂrthan%at aefthgeoptically

xed to the ht source substrat The Iat& ,?, £
FrtpyE ‘i?P?-I?qnfé‘B T COPRRE C%H%%‘%n&s ﬁoal’é'cl ov é’e* spriace
; .
AR Sl 0t 85I EhEY FE b SO0 MBS cho

@dﬁemﬂm%emgmthl s draw ng, grooves 94a are for rred
10 in an optical elenment 94 that is to be conbi ned

wi t h tFELOBEC ¢cak prrepaiiveoCewWwitthetdtate Wbﬁstﬁh@mtwﬁl element
i cal .elegents and 94 ar e
% ‘andlfhe, b papnt t 8 ]P‘T‘]‘@r Sert i de oot e ﬁ@ces have

' |
T e RN
Thiecedseby lﬂgﬂltlffbmﬂﬁn@(ﬁmd@tsimm dpiickl 8enddrlds. pl at es

91 that had been fornmed separately fromthe optical |
el emenfhodesarindignsi e &mbadiments 13 goi tlabeve veate, prepysed on

{1 R o h abeay oy rRRED APRGlO PG B e 7 e press

%Bftﬁﬂ %escﬁﬂetﬁ?ﬁ’%a fin 11 tputlg]ilggcﬂis cHaH‘ﬁctenstlc feature of

escr pt1on was od for obt al ni ng opti cal
thleserbins $n e shibpe e HraftyrtinoRling, wrvdnttion igyot butitéd éo press
press nol di ng described in Enbodi ment 1 may be used
meldipgd i ndividual optical elements directly as well .
Enbodi nent 18 25 FIG 27A is a perspective view of the
optical elenment array according to Enbodi nent 18. The
DRuk63A1 AhRBBNHY6 shown in this drawi ng has side

aces 0S€ surtace roughness is greater (shaded

porti ) dicbsset bbvafwithdhe ppédend ihyergidie cin opetical element

conmponent wher e  convex conponents 96a _are_ forned.
wzlth;st@lﬁg snsfage shapppradisien gan heobtainedwhich isadvaapageous in

tBHaS ro% prod%cﬁvﬂ;y and cost, and which also makes positioning easier.

Accordingly, the present invention is useful for glass optical elements used in

semiconductor laser devices, for example, and methods for manufacturing the

same.
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30 exanple. The optical elenent 97 shown in this

drawi ng al so has side faces 49 whose surface roughness

is greater (shaded portion) phan that of the optically

ef fective conponent where convex conmponents 97a are

formed. This surface roughening can be acconplished

by form ng a rough surface on the correspondi ng nol d.

5 FIG 27Cis a perspective view of the state when the

optical element 96 and t HeLApMSal el enent 97 have

been joined. Since the side faces have been

roughened, the problemof stray light is handl ed by

revenji l-ght__f [ L NGl

Phe ot Beo OF SRRty B2 g R SHIeh EREE Renfibnauctor

Taket QedBe 2RANSIriNRIE BEPHEFELSE Molltnd AR oPRicht alement material

el enent arrays or optical elenents being produced by

tispogrdletwennladpaiy ofl pszssitgeoholds, Enbodi nent 1, but

since the characteristic feature of  these lies jn the.

shape Whewr afrleast opg arw}nw&gﬁémtdﬂ he pAiE 15 fred with a
. (ri g S e

oot S8 polRHene iy Y B A DR R b Bindrical face

&Phh opticslle Eﬂ'éﬁtive%o&ﬁ%cﬁie@ﬂ lif the bpElesl cihmpat pietial.on

can be obtai ned, which is advantageous in terns of

both productivity and cost, and which al so nakes

o S e R A B s
Al AR pd OETOHEN, 32wl Uy somponen

SRk pasksf Opluraity afiowd. ng an optical element for a
sem conductor |aser device, conprising a step of

- press nolding an optical elenment material 5 disposed

R AL T T RN R

]%E&Ovtfe'vﬁéek %CW S (;laﬂh 0T FRefif Ol Yrbed-1ik8! component

ace or a cy cal tace as an optically effective
AROREH plutaliicoffis¢ ahdaheseriwdmicedispdsed equidistantly.

- 4. The method for manufacturing an optical element for a semiconductor

laser device according to Claim 1, further comprising a cutting step in which
the molded optical element material is cut into a plurality of optical elements

after the molded optical element material has been vapor deposited.

5. The method for manufacturing an optical element for a semiconductor
laser device according to Claim 4, wherein the vapor deposition extends to a

portion other than the optically effective component.

6. The method for manufacturing an optical element for a semiconductor

laser device according to Claim 1, further comprising a cutting step in which
the molded optical element material is cut into a plurality of optical elements,

the pressing mold in which the groove-like component is formed having a flat
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10 2. The method for manufacturing an optical el ement
for a sem conductor |aser device according to Caim

~ 1, wherein the groove-|ike c@yponent conprises a

plurality of rows. 3. The nmethod for manufacturing an

optical elenment for a sem conductor 15 | aser device

according to Caiml, wherein the groove-like

conmponent conprises a plurality of rows, and these

camponexrt firmedselaeybitalitls graove:like cobyonent haal f or

manuf acturi ng an opti cal egegent.fafr a sem condyct or

| aser Heiheeltingsitapddergolded;optical elementimaterinliig cgso as to
ty b1 ep | ' ' el ement

e g ThE et Qg Rt g, iR S 2T

after the nol ded optical elenment material has been

vapor deposited. 5. The nethod for manufacturing an

Gpt i caThelneethot fHromanvfmticimgducoptical ledegventifoviacemiconductor

EooeT L0, L0, Ll s o L1 JEPEL,SSBPSL AR mhich o
tqd [ '
T R T

grgRedilRg c_é:ﬁﬁghé&iﬂﬁal,miﬂé&id] ehawiabPA | Isghteblackiugt éfistt and/or a
step in which the nol ded optical elenment material is
beat-iatisting pffectaisiaddedto she flagicomipenent befosptheeptical element

Bisiasel g ik S e ARG 5 EHBRRER 1 P opicl
R R S e e G
| eave behind the portion corresponding to the flat

conponent. 5 7. The method for manufacturing an ]
8pt i calhemathod fironanufashitogducerdical elesegntdfey pegmiconductor

ccording to Claim 1, .wherein th [ .ol 4,1
fRPEIoriE AGorine o DIAED TRt hespabtiilataed tq the flat
t: o f ' 2 b i
SRS DR 0RO PR b, praphic,and
o gheeheat-radiating effect is added to the flat

conmponent before the optical elenent 10 naterial is
pressed, and the added material is transferred to the

ptic el materjal during the essi of the

Dt i carhe FsTER TydbaRniTIgE MCRREAN BlE ot 1o & setniconductor
e ri te I inf : CRIVIY ;
]I aseE1 evi%:cg&acc ?gidr}%ﬁltﬁof’a ai ?nén% ﬂ{v‘\ahlgrr%igir?gtche hGhich the
grabes-likk cotdpaehdid fogrlelddias a flat component formed adjacent to the

groove-like component, and the surface roughness of the flat component is

made greater than the surface roughness of the groove-like component so
that, of the molded optical element material, the portion corresponding to the
flat component will have an optical light-blocking effect.

-10. An optical element for a semiconductor laser device, comprising a

non-cylindrical face or a cylindrical face as an optically effective component,
wherein the optical element is obtained by press molding an optical element
material disposed between a pair of pressing molds, and the non-cylindrical

face or cylindrical face is formed by a groove-like component formed in at
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15 conponent is at |east one material selected from
anong carbon, graphite, and graphite sheet. 9. The
met hod for. manufacturing an ggtical elenment for a
sem conductor | aser device according to Claim1,
wherein the pressing nold in which the 20 groove-like
conponent is forned has a flat conponent forned

adj acent to the groove-like conmponent, and the
deastane presgihgasdd ofit vbhthd par. conponent is nade
greater than the surface roughness of the groove-like
component so that, of the nolded optical elenent

teri 0 L Te

npongl#tE éﬁgﬁfﬁ é&é{g%gt pt | ggﬁ%‘ r'}’hg'tC&)[%l fa@ ]r‘nég l‘%%ef ecciordmg to
Claith) - 10ACopHER a Ba€¥Bipoheht dfa@éﬁtcﬁﬁﬂiécﬁ&{ cylas®fical face or
device, conprising a non-cylindrical face or a
cyhndmicald'abe.f ace as an optically effective conponent,
wherein the optical elenment is obtained by press
nmol di ng an opti cal element material disposed between
32020 [ 1RE BERT! AdnBRE 95 20 RANRR: I Yl 8 238rding to

ce or cy ri C ace I'S a groove-

. cpamenent mfhyr@ﬁﬁ d "materdd haekig @qlgliﬁﬂscmgmﬂﬁcto Gindlor a

of the pair. 11. The optical elenent for a
beai-cadidtiogeffettased dgd o the flat conipogento d ai m 10,
conprising a flat conponent adjacent to the
non-cylindrical face or cylindrical face. 12. The

tic I c S ' :
28 or arng ALl ey RPNl DB S acponding to

Clgifi 1b| ederaian el Baterdaldidded to PR ftat agirifonegt 6 hedéast one
is added to the flat conponent. 10 13. The opti cal

 plasexial selected frommhmemgasrbon,| grephitdcand graphite sheeg. t o

Claim 12, wherein the naterial added to the fl at
corrponent is at least one nmaterial selected from

#on 9 qg)@lca.g e ?ﬁﬂéﬁ@ for23ds %HH&%% hgstr dé@lc& aceoitfing to

optica ment or a sem CO uctor laser devi

atdar <1|1n GvhdreirClithe Rulrfacenb@ighinesh hef ehy ff&teccﬁﬂp@imsﬁ made
of the flat conponent is nade greater than _the

| gﬂ@ﬂt@tﬁmmb@mﬁ@sfgcwoug@%s i dhei my¢xdindriced daeg or cylindrical

fal%(le %at ﬁle flat component has a light-blocking effect.

15. A method for manufacturing an optical element, comprising a step of
press molding an optical element material disposed between a pair of
pressing molds,

- wherein at least one pressing mold out of the pair is formed with a
groove-like component that forms a non-cylindrical face or a cylindrical face
as an optically effective component in the optical element material, and

portions that are concave in the depth direction of the groove-like
component are formed at locations flanking the region where the groove-like

component is formed.

16. The method for manufacturing an optical element according to Claim
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face so that the flat conponent has a |ight-bl ocking
effect. 20 15. A nethod for manufacturing an optica
el enent, conprising a step o3 press nol ding an
optical elenment material disposed between a pair of
pressing nolds, wherein at |east one pressing nold out
of the pair is formed with a groove-Ilike conponent
that forns a non-cylindrical face or a cylindrica
L5cwheréinas plurabity ofiithy mfdozeilikeecomppmendat atenartanged at a
optical. el ement material, and portions that are

B¢ the depth direction of the groove-like
conmponent are formed at |ocations flanking the region
where the groove-li ke conmponent is forned. 30 16. The

T2t hOOTh® ind¥BH8 FACAbuREtafingRl SiticalleddraBht a6oedidig® Claim

to Caimb53 15, wherein a plurality of the groove-like

tnwbexenn Sharcencaveapodibnst aze argpeged ise asi tocke either pagallel or
met hoq. f or manuf actur.i ng. an optical el.enent accaordi ng
P%P@l&%farstolt&e A dir e HOROL ﬁ@aweg&k% POABOTETY-

arranged so as to be either parallel or perpendicul ar
to the axial direction of the groove-|ike conponent.

18. THEhd'RidiR6Y foir mamaficoativgiandopticad Rldéht fdcefdinl to Claim

according to Claim 15, wherein the concave_ portions

Hr,ewhereindthe tdoneaviyporiiens fagenfoamed with imdgeliwst forged by

.planes. 19. The method for manufacturing an opti cal
IHRTHUGRIESi ng to Claim 15, wherein the concave

portions are deeper than the groove-like conmponent. 15

20. The nethod for manufacturing an optical el enent

Y cor dfigmiethdd Srnmanbfacturihpen sptigal ekindgnttacutdingdo Claim
step in which the nolded optical elenment material is
Iuwhexrein thestoncaye pyrtismsgreidesperthanthesgroppeslike coppenent.
cutting step is perforned with the nol ded opti cal

el enent material disposed on a base, 20 the concave

Rorti é‘lpfet %%ﬂnn%fgggﬁaﬁﬁﬁ'&t fig %%gﬂ%ffch!l bl GRIRRBERLE to Claim

and opt1 cal material, a convex
160 faetkentcohgrtidds € euttteg @veh iy whichhhec aivddade opticdl element

material 16 Ot into o plurality of optical clemonts,

wherein the cutting step is performed with the molded optical
element material disposed on a base,

the concave portions are deeper than the groove-like component, and

of the molded optical element material, a convex component formed
corresponding to the concave portion is brought into contact with the base, a
space is provided between the base and the non-cylindrical face or cylindrical
face formed corresponding to the groove-like component, and the cutting is

performed in this state.

21. The method for manufacturing an optical element according to Claim
15, further comprising a cutting step in which the molded optical element
material is cut into a plurality of optical elements,

wherein the concave portions are formed with ridgelines formed by
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space is provided between the base and the
non-cylindrical face or cylindrical face forned
corresponding to the groove-Isgke conponent, and the
cutting is 25 perfornmed in this state. 21. The net hod
for manufacturing an optical elenment according to
Claim 15, further conprising a cutting step in which
the nol ded optical elenent naterial is cut into a

pltersekting pdénesptindal el enents, 30 wherein the concave

portions are forrred with rid ellnes for ned
i nt er st dgelses e, usaadls'c%e preqge|fpy RSP @aﬁélg&sia@elat in the
é@:ft rence for positional adjustnent in the cutting. 5

e nmethod for manufacturing an optical el enent
according to Claim 15, further conprising a cutting
step for cutting an assenbly of a first optical
B2.eme rﬁ‘heml&thbdllforamamhﬁaaimﬁngcbmppﬁiczdl eleinentaccording to Claim

mat eri_al , and second opti el enment mater,i al
N g b f qtﬂg of a first optical

heriemprising aeuttngistep far ebingran assem
&F&%ﬁ ¢ Tl (?m&f’ﬁ?o{heen%%o%é%( %c%ﬁ él@r?l m?l ﬂgger?eﬂt |G a second

Sptida® SRAREM B at&@idlhe concave port| on is joined to the
second opti cal el enent material, a space i s provided

bet wewthersia thecondavsppintmn is|denpen then the gooveriketdomponent,
nop-cylindrical face or cylindrical face forned as the
eHft}fi cally 15 effective conponent corresponding to the

- grooves |%%%P8ﬂ39 cﬁﬁ%‘?iogeilﬂeﬁ ﬁ:l t@ﬁ%\l ' Q%oﬁw?ex‘)@&&lﬁﬁxﬁ@ﬁ formed

inthis emen’t

®Rfispondiint & thas@icace Poetigris Q@mﬁadrﬂaieﬂlebsecoﬁﬂ topitiegl alement
optical element material formed by the method for

matﬂn@lctauspa@ lszmwmbeweneﬂeer@moral: optlgaln@lemnt material
15, V\,h e surface rou s ,of

@gﬁéﬁsr%}aﬂ&a fpioeh dice i AgadSoH], Bipoforeaadh asndhe optioally

P N ) e

cetiagieperfoAbeddn thN stfel cal el enent array in which a

plurality of optical elenents are
23. An optical element for a semiconductor laser convergence, formed by
cutting an optical element material formed by the method for manufacturing
an optical element according to Claim 15,
wherein the surface roughness of the cut face produced by the cutting

is greater than the surface roughness of the non-cylindrical face or cylindrical

. face serving as the optically effective component.

24. An optical element array in which a plurality of optical elements are
formed integrally, wherein an optically effective component on which a
non-cylindrical face or a cylindrical face is formed, an extension component

extending from the optically effective component, and a positioning

| component formed on the extension component and capable of positioning the

optical element array are formed integrally.
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formed integrally, wherein an optically effective
conponent on which a non-cylindrical face or a
cylindrical face is forned, &% extension conponent
extending fromthe optically effective conponent, and
a positioning conponent fornmed.on the extension
conponent and capabl e of positioning the 30 optica
el enent array are forned integrally. 55 25. The
optical element array according to Caim 24, wherein

3E, P bARLISRRIANSPEn) ScbFERY L7 Chihe OB 1

WO pairs
gosigionils eRApondtSisThrhb@ iRRItI l6adt Gl PRIH oﬁhhgunal%o%%ions of
The optical elenent array according to Caim 24,
thretved pairk of dipgonal pesitigns ofigherantical sleanemtoanragi on
protruding fromthe extension conponent. 10 27. The
optical elenment array according to Caim 24, wherein

e L tianl Rg n ' f . e .
2071 a0t HERHICRAMAN 0y, Sfpridifing TRl A whorein the
pesiticiingN Gohfdineh@Ch G padtidén Cplotiadidg FBom ThBe extension
optical elenment array according to Caim 24, wherein ,
cavepomeRtposi ti oni ng conponent is a notch obtained by
not ching the extension conponent. 29. The opti cal
el ement array according to Claim 24, wherein a row of
pf Ot I ugyl ' usj 0 [.S;

S mect i iR TRl g8 delutit Yo, KRS 24 Whirbin the
Ptiiéniagi dignpainnenid roaghtfabeashoseasirfade tb&hness is greater
plurality of protrusions. 30. The optical elenent
thandfpas ot thainery cybndriealfaceor oylindrical 4a¢eeat  radi ati ng
conmponent extending so as to increase the width of the
optical 25 elenment array is further fornmed adjacent

th t [ n ti e :
BP0y IR SPARAEIERERE Ry Algonlfe O A S Sercin. the
Eeipoiagt compbnemedsoa aotdc ebtainede bypprtthiagsithe extension
fromthe face where the non-cylindrical face or
comnongpt.cal face is formed, and the inner face 30 is a
plurality of concave conponents corresponding to a
non-cylindrical face or

29. The optical element array according to Claim 24, wherein a row of
protrusions formed from a plurality of protrusions is formed on the extension
component, and the positioning component is at least part of the plurality of

protrusions.

- 30. The optical element array according to Claim 24, wherein a heat

radiating component extending so as to increase the width of the optical

element array is further formed adjacent to the extension component.

31. The optical element array according to Claim 24, wherein the
positioning component is formed on a face on the opposite side from the face
where the non-cylindrical face or cylindrical face is formed, and the inner face

is a plurality of concave components corresponding to a non-cylindrical face or
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56 a cylindrical face. 32. An optical elenent array in
which a plurality of optical elenents are forned
integrally, conprising an optggcal |y effective
conponent on which a 5 non-cylindrical face or a
cylindrical face is forned, and a groove fornmed on a
face substantially perpendicular to the face where the
optically effective conponent is formed and extendi ng
mrcylindricehfpeewi se direction of said substantially

- perpendi cul ar face. 10 33. An optical el enent

conprising a non-cylindrical face or a cylindrical

ce a [ iV £0 .0j
32 enorrobsBAb shdhert SrpE by HBicR A BRERDYy of DELF 1B ents are
eirufd M&Fﬁﬂlw%ﬁiﬂﬁéﬁg &h RPEIchILP Riffegtie NldaRfMent WuMthich a
on the extension conponent and capabl e of positioning
nbe-cghindried] faet erentylardridad faeedisi formgdahhgd a gr9o8d formhed on a

ptical elenent accordipg to ajm 33, wherein th )
gees@i ﬁtﬁaﬁﬁaﬂga ¥ rsBRRdicular o Chage; Bherst 306 7R r §ffective

nsj T ty : .
LSRR SPefImRnE pdog 1 48 LGBMEIE Rksgon of said
SEhRanRann k@rﬁbﬂagggﬁrﬁﬁ@e whose surface roughness is
greater t%an that of the non-cylindrical face or

cylindrical face. 36. The optical elenment according to
aim 33, wherejn a heat radiatin onponent - g
& endgﬂg)%ai@iwr}tn%q%@%m% nAR RGO 0 & gplindrical
I I Sps f i .
of SR b, pticelly, MR OBy (ARIn |, b¥fengion component

ensi on conponent. erelrn

. @tteARirgCbmytheldpeichily @ fleetipe befiboént il & positioning component

non-cylindrical face or a cylindrical face is forned .

formed oredhe exdemsion mymunnsaticand expahidi ofgpetianingethe optical
ptically_.effective conponent are 30 forned

‘%ﬁfné’ 3?"‘1)’/@ WEESHANY. opt i cal el ement according to

Claim 37, wherein the heat radiating conponent is

thinner than the optically effective conponent. 5 39.

k)| thT]f@bpﬁbﬁﬁﬁ@hém adebeding e Qliiini 83, whbegint fienpeditioning
optically ] )

component is a protrusion protruding from the extension component.

35. The optical element according to Claim 33, wherein the positioning
component is a rough face whose surface roughness is greater than that of the

non-cylindrical face or cylindrical face.

36. The optical element according to Claim 33, wherein a heat radiating
component extending so as fo increase the width of the optical element is

further formed adjacent to the extension component.

317. An optical element, wherein an optically effective component on

which a non-cylindrical face or a cylindrical face is formed and a heat

radiating component extending form the optically effective component are

formed integrally.




10

15

20

25

effective conmponent is a rough face whose surface
roughness is greater than that of the optically

ef fective conponent. 40. Thesyet hod for manufacturing
an optical elenent array according to 10 Caim 24 or
32, wherein the optical elenent array is nolded by
pressing an optical elenent material disposed between
a pair of pressing nolds. 41. The nethod for

manuf acturing an optical elenment according to Claim

B8, or <TbPngpaiploplorean dsodhusett (lacy 1 HiGuScde heat

- RERARER pfirentls M5 AR AR Weliiefy AoBab e RobBlent,

el enent array according to Claim24 or 32, wherein the

positioning conponent is used to position the optical
89enenfnaoptisal elementvim othich ethz0 poptiow aithet dlrant an optically

array is cut into a plurality of optical elenents each
o¥feqtike sRgpaneat oA wpeRraes ot ast reygilﬂa%% fsegreater than

r facturing a |light source
ﬁ%%%ftﬁ\ggpé}?%gg Sfr"gﬁ"m 5 E’opti cal elenments are
produced by cutting the optical elenment array 25

according to Claim24 so that each includes the .
#pt i cal'hg methed fowmanvfpnoimg amaptietleelpment iagrashgccording to

RO 5, A S BTRRR o

o | éfi?élbii | '?%EF‘P Yftolashe
%ﬁ%g%@{n@%ﬁ act uglﬁ%g&g{efnﬁg‘%ﬁs ourgfeﬁrl?ﬁ%%gacgor di ng
to Caimb58 43, wherein the positioning conponent is
formed on a face on the opposite side fromthe face
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t he concave conponents on a non-cylindrical face or a

;%I indrical face of the other optical elenents. 45.. A .
t hod mathad forf memufactyriag agykptisplslemendifeatuging theoptical

lupalit of tical glenments are,produced e
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optical element array is cut into a plurality of optical elements each including

the non-cylindrical face or cylindrical face.

43. A method for manufacturing a light source unit, wherein a plurality
of optical elements are produced by cutting the optical element array
according to Claim 24 so that each includes the optically effective component

and the positioning component, and

the positioning components of the optical elements obtained by the

cutting are used to position other combined optical elements.

44,  The method for manufacturing a.]ight source unit according to Claim
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and the groove, and the grooves are filled with an
adhesive material to bond plate nenbers at the
positions of the grooves, and8t hese plate nmenbers are
used for joining with other conbined optical elenents
and/or for joining with a 15 |ight source conponent.

43, wherein the positioning component is fofmed on a face on the opposite
side from the face where the non-cylindrical face or cylindrical face is formed,
and the inner face i1s a plurality of concave components corresponding to a
non-cylindrical face or a cylindrical face, and positioning with other combined
optical elements is performed by combining the concave components on a

non-cylindrical face or a cylindrical face of the other optical elements.

45, A method for manufacturing a light source unit, wherein a plurality
of optical elements are produced by cutting the optical element array
according to Claim 32 so that each includes the optically effective component
and the groove, and

the grooves are filled with an adhesive material to bond plate
members at the positions of the grooves, and these plate members are used
for joining with other combined optical elements and/or for joining with a

light source component.




