2107483 "BEAM SPLI TTI:NG PRI SM FOR AN OPTI CAL READY WRI TE UNI T". The
invention relates to a beamsplitting prismconprising an entrance surface
for a radiation beam a beamsplitting surface, and an exit surface for a
radi-ati on beam whi ch has been devi ated inside the prism which entrance
surface and exit surface formpart of 15 prismatic gl ass el enents, a

r aof - edge prismhaving a refractive edge bei ng arranged on tl’f
surface. A read unit conprising such a prism | S descrl bed in ﬂ_gbrdg(ge

"PCM Schal I platte fur di ! ond el . 79), pages
138-140. This read unit g%%%@é&ra |at|on source m% formof a
solid-state | aser. The radi ati on bea®&Histted by said | aser is focussed by
nmeans of “an objective systemonto a reflective information structure formed
on a disc-shaped record carrier. The read beamreflected by the information
structure, traverses the objective systemfor a second tinme, and then
passes through a splitting prism 15 arranged between the radiati on source
and the obj ect Fhe pyention r@latespto Arbdawispl H-ing erienl cowpgingad beam out
of the pat Bn@fankbeupptlierbb0R PLATLEN bl D)bebliSspiOing ai@atd)atnd he

nmodul at ed beam can |r51%| nge on a radiation-sensitive detection syst em whi ch
suppl i es af® P §omi2 Fatiation pgan wBiGh B erR fegiatedeinsife - rent i oned
beam 20 the pEmsm,r eiaibhn gntaiante fsarfare ani kit cturfaee Widrh partud® | nf or rrat i on

details f [ der of gl Qj! ! '
obfectlve ﬁ‘%ﬁ%ﬁg{% a&f eainurreﬂ g’a per P‘L}'j req Hé%ﬂpafhe dep?% of focus
of such anbeb}%emame%wtem ieasitsmaceel nce the di st ance between the

i nformation st aUugdsdr &u&némtpbesﬁ@ aﬁhl an&&stienaéa&m 2R hebaRak14:0

ear " vart arPRES R B ol Bt Sif R R Rl A BB, 17 o'

response t hagest 138-E40. t s peaposit camprtj-sés ed gediptiomseageebn dheanged on

©

the exify SEGLAGE £Eoﬁaeséa>éel §4deBg %bwaoqes&m Bedtbd mAksarticle. Said

prismsplits the beaminto two 30_sub-beans whi ch Ior‘;Pl nge 9 on s&egrate
el enent s of3%4Fels £QFURSSERY: BAYS Pf @ objective system arto
information structure formed on a disc-shaped record carrier. The

read beam reflected by the information structure, traverses the objective
system for a second time, and then passes through a splitting prism
15 arranged between the radiation source and the cbjective system. Said
prism deviates the modulated read beam out of the path of the
radiation beam emitted by the source, so that the upd;llated beam can
impinge on a radiation-sensitive detection system which supplies an
electric signal related to the modulation of the last-mentioned beam.
20 For reading an information structure with minute information
'details, for example of the order of magnitude of lum or smaller, an
~ objective having a large numerical aperture is required. The depth
- of focus of such an objective system is small. Since the distance
' 'between the information structure and the cbjective system may be
25 subject to variations in excess of said' depth of focus, steps must
be taken to enable said wvariations to be detected and thé focussing
to be corrected in response thereto. For this purpose, a roof-edge
prism may be arranged on the exit surface of the splitting prism,
as described in said article. Said prism splits the beam into two
30 sub-beams which impinge on separate elements of the radiation-sensitive

*



2 detection system Said system conprises four radiation-sensitive el enent s@
arranged on a line transverse to the refractive edge of the roof-edge

prism By subtracting the sumof the signals supplied by the two inner -
detection elerrents fromthe sumof the signals 5 supplied by the two outer
detection elements a signal is obtained which is proportional to the

fogussing error. .Until now the roof-edge prismwas manufactured as a

separate el ement from high-grade optical glass and was subsequently nounted

on the splitting,nri The.,r oof - e i sm_h relativel | |__di.pensi ons
and is very vul n%%?ﬁ?{esn Qﬁtef%ﬁstsg%gvsggge"f %?%igﬁsef%ﬁ%%/at%@s&%np e
between [err], oekementsiprrangedont 3 kinetizapsaree vio the efrachive edgaactur acy
Getecti on ol oMo e Ao B Ll SUr oo cit sh o el g8 ol
etection elements . an ence out put_-sighals o ese el enments. ar
fr om manuf acturiqﬁbtgﬁ SEH‘S'H iﬁﬁ‘ﬁ?ﬁo‘fﬁ S P RSl 95 ERe SIS ds t he
accur acy requisrestmpmiembyaﬂtbgmnuterf deteetiagoklewgts @r shmal clsabbtadned t he

splitting prismw}{irchi% M%o{owgmad&ggﬁntion to elimnate said
e.a

probl ens and to provi splitting prismprovided wth a roof-edge 20
pri smwhich can be nEfdiRa R BRGSH yas papptactired, as 1/, separetet | on

provi des a beam eyemeit ifpom hibi-Rgraddeptidal Jgkuss catid @& sulsseghaniyf munted

radi ati on beam (L L ur £X] r

radi ati on beam V\%I‘ ?F%@%‘*é%ﬁ %g'\??'at ﬁ%@%@?@? ihrghg %lgc Jeg t%a]ﬁ:ée
surface and eyj tdimensiqns ansk 4% yFY wilnepablewmt Tt must Jlaye 2 AprgRAPeX angkesa
FOO;'- egge Pri sm £y ekdnple HRitindd! h.‘étf’t ga@aso?) &?@QQ ﬁlfftkﬂﬂteﬁ? tma_ﬁi:!fic%ﬁﬁd said
roof -edge prim ¢ i sing.a cured transpafen nt he nat er i n
being formed in ‘?&Fﬁ"‘b’n?‘ﬂ’é‘%&%aﬁ%%ﬁﬁﬁ Sidnc ?gg#hgh? act

t hat the roof - edepaiipticadistrintionm ovee rhhet detegtionaelementsrand ihente dhet hi s
prismneed not couERhY siGniist B thEse/ @idmenith! NApMtt ERGH mhkfFaBhG-ihgTimacd on

the material of the splitting prism which is traversed by the 1 ncident
read beam f or ni rRfRdiing, proplensy problegs Ardse % rogards e J¥erequtend ous

transparent pl asin the Gligrimft IfsS the yolif-edge prism relstivaltd tir sphixtingf - edge
prism provided .they can be applied to the 35splitting prismin a

satisfactorily Iiqurd condition and can :
: It is an object of the present invention to eliminate saidq

problems and to provide a splitting prism provided with a roof-edge
99 prism which can be manufactured simply and has a low price.
The invention provides a beam-splitting prism comprising an
entrance surface for a radiation beam, a beam-splitting surface and
an exit surface for a radiation beam which has been deviated inside the
prism, which entrance surface and exit surface form part of prismatic
25 glass elements, and a roof-edge prism having a refractive edge arranged
on the exit surface, said roof-edge prism comprising a cured transparent
synthetic material, and being formed in situ on the exit surface.
The invention utilizes the fact that the roof-edge prism is a
thin element, so that the material of this prism need not comply
jg with the very stringent requirements imposed on thie material of the
splitting prism, which is traversed by the incident read beam forming
the very small read spot on the record carrier. '
Various transparent plastics or lacquers may be used as materials
for the roof-edge prism, provided that they can be applied to the
35 splitting prism in a satisfactorily liquid condition and can




radiation. In a preferred enbodi nent of the splitting prismthe roof-edge

prismis nade of a synthetic material which cures under the influence of

ultraviolet radiation. The invention also provides a nmethod of

nanufacturlng a splitting prismprovided with a roof-edge prism conpri sing
st eps of applylng a drop of a liquid synthetic material the exit

sur ace of the beam splitting prism pressing a die having a die surface

conpri si ng SYRRETEELY FERe EPoRABAS, WIPEIRLLNOF oFEeRFShiRfduenafRyPE into the
drop of 10:&;&%1&.1 CIa! ﬁfeﬁkred:mdmméﬁbeoﬁmuﬁlittﬁ@dpfﬁanmmg the die.

By neans of; ne he_die can | ne igned with
the requi re a'(?g%#gr}'sm Ef]'ﬁl “{)Fe?“t %tlé"l e(:etr ﬁ"’;‘}ﬁ% e p05| |% of the
refracti ve intiyencs thdbreﬁﬁoleug@d{bﬂigmrel ative to the prismsupport and

hence reI at Ve'ﬁx@ M@nﬁl&h' £Fo prdvidéd al H&nd@ oy %hsﬁlhﬁtﬁ-ﬁj itting

prlsmblon 0 flned cor t|ly and i ndependept rjentation
of the exi lpgi Pﬁ%’g' 8$ {'Fﬁﬁﬁ S Tt Y v S %g b%'ﬁ%%é’ g ire
space bet vvaedmz:aoﬂ aeii@iﬂusmwt:andatehieaxirthe |esci £ | durfatenpt H:hemswpar ent

synt hetic t %g% ' ?g;,g e Surdic TE% urthg
subst ance usﬁspr%%%f Fe gi trhgénlsparent'lej | e s%f%g? t he
subst anlce %B%‘@ﬂ-"?ﬁr’@ e§§¥i§%%°’°?€?°fé&3 lej intpethegmmPEfon of the
die froq&thgnﬂ'wtﬁd nﬁuhsraapcarm@tdeme:mefﬁdabéwvm@weﬂewth an
anfi - adhesi on %Ja‘{% t?’nf Q'S adaﬂvggné‘gwl I s Q;Efo%ed” npr e detail-

wth 25 referen ngs, in whi ch ure oWs a ongltudlnal
secti on of ahkgnedtwithl thepequinked acqurasped This f@@lﬁaﬁ%ﬁ#@i?@ apdi sm and

associ ?t edeae s@éﬁﬁb@f a8 de2rihti Gl dige dfnugéltrb&eleaga pReswRBld@de Figure 2
Ier?alto i 32 E%Q?def%?ef{) #ﬁirﬁ%ﬁﬁ"ggﬁt‘p %ﬁlgﬁ?a%’ﬁ%ead unit of
Fi gure }s Biskemets which the rsppititing cpriism bedébngs ptarhte définbd copredtlyng prism
and independently of the orientation of the exit surface of the :
splitting prism. This is because the entire space between said exit.
surface and the die is filled with transparent synthetic material. °
If the synthetic material is an ultraviolet~curing substance
- 28 use is preferably made of a transparent die, so that the substance
can be exposed through said die. S
To facilitate separation of the die from the cured azbstance
* the die is preferably provided with an anti—adhesicm coat:i.ng.
. The invention will now be described in more detail with
25 reference to the drawings, in which: o
' : Pigure 1 shows a longitudinal section of an optical read unit
. equipped with a beam-splitting prism and associated roof-edge prism
o . _towhichthe:.nventionmaybeapplied, _
Figure 2 is a plan view of a beam-splitting prism and the
40 associated radiation-sensitive detection system suitable for use
with the read unit of Figure 1,
Pigure 3 is a perspective view of a part of the spl:.tt'mg prism
provided with a beam-splitting roof-edge prism in accordance with .
the invention, and o
35 . Figure 4 illustrates how the roof-edge prism of F‘:.gure 3 1is

3 subsequently cure, for exanple, thermally or under the influence of - 67
}

manufactured.



I nvention, and 35 Figure 4 illustrates how the roof-edge prism of
Figure 3 is manufact yred. 4 Figure 1 shows a small part of a round

di sc-shaped record carrier 1 in radial cross-section. The
radi:ation-reflecting information structure #s disposed on the upper side of
the\;ecord carrier and conprises a nultitude of informatian areas arranged
ininformation 5 tracks 2. The information structure is scanned by neans of

a radiation source Figren lefows 2 sEakopret Of ot Fornd discrherad prorgdceerier 1
read beamb. A Imnﬁadaaimasiéeetmnvernenfadieamm-aéﬂeaw@r pddoehatieam of such

a cross-section n.,obj ec | YE I i1l ed.
Sai d objective S&E@é&ghlesﬁgf%oﬁg& aﬁrgp Llrt’l‘%')rn Sp o%(é\’gméfséd %ragpfe[rr dnd

di mensi ons on t (femprises kb tyde wétv!fermaﬁienr%&éls Fenpnded keipfrmabiayy t he
i nformation I Ughdlés zﬁn@heaéafbhﬁat&&fic&tﬂu&%iélﬁr SEEMNES H&eh@énlsv@f faOrddigaticmad

beam the reflected beamis nodul ated.in tinme in confar with t

i nf ormati on st orsgﬁr‘f%g [?é" @a?‘f‘dllig Fstath Jcﬁsaﬁ? "'F'bg'é %ﬁf@ ﬁgaéabeam
nodul at ed beam feon tliess bemtmmem!ybem :anilaapamlsbtblee@ off such a
beam spl i tting l%b§£ﬂs§cti%na£rfa%”ﬂ%.d pESIEL il 863 ek BLIALY Udm SO U CEroBBELY e

obj ective system Said prism nprise two prisnmatic eIerrents and 8

bet ween whi ch a fdigde ?’ijﬁﬁ v&y@fs"g“lg‘eﬁl?ﬁ%e@dr“‘% o iBek & ﬂ%s an
entrance surfmcaniﬁﬂnaandlimﬂsfaﬂstorsuhéaaﬁoﬁati&hethmreQ may be a

sem transparent mi ”'1‘% e%? g%ie%tga%\/e £ SmbAdhaki AR RS Snd Nalk Ne

read unit the use of arlza | ONn-sensi itting |ayer Is preéf erred

Between t he obj dBej segrhexpPvesrPakivg to dhporesf haam heorefdeeipd,beam
arranged, X bei ng hdualueedclerghd af amdusbﬁafne[ ﬁ:ﬁfc]matiSal Seqred S the

Ly e o ! sty o3 BB A" Lol S5 B RSt ATl
source i s theh smbked Pyiithe nadbakiont soudcd\p berm-gplidtinghekams ksherranged at ed
beam i s al NSt fdihebn’ fid e&aﬁ@i&pm and eHé ) QLTE Nsténie Salseptisan
system This systergoagpipl ies a _smggfc e%gslfmng%uha&%g‘l&m a beam~
' splitting layer 9 is disposed. The prism 6 has an entrance surface 10
and an exit surface 1ll. The layer 9 may be a semltransparent mirror.
. 20 In order to minimise the radiation loss in the read unit the use of a
polarization-~sensitive splitting layer is preferred. DBetween the
objective system and the prism 6 a A/4 plate 12 is then arranged, A
being the wavelength of the read beam b. Said prism is traversed
two times by the read beam and rotates the plane of polarization of
25 said beam through 90° in total. The beam emitted by the radiation
’ : source is then almost fully transmitted by the prism, whereas the
modulated beam is almost fully reflected towards a radiation-sensitive
s detection systeme This system supplies a signal which is modulated in
accordance with the information stored in the record carrier.

30 -In order to generate a focussing-error signal which provides an
indication of the magnitude and direction of a deviation between the
plane of focussing of the objective system and the plane of the
information structure a. roof-edge prism 14 is arranged on the exit
surface 11 of the beam~splitting prism 6 and the radiation-sensitive

35 system 13 is formed by four radiation-sensitive elements. ‘These

provided with a beamsplitting roof-edge prismin accordance with the @
¢



accordance with the information stored in the record carrier. 30 In ~
order to generate a focussing-error signal which provides an indication of
t he magni tude and direction of a deviation between the plane of focussing -
of the objective systemand the plane of the information structure a
roof-edge prism 14 is arranged on theé@xit surface 11 of the beamsplitting
prg5516 and the radi ation-sensitive 35 system 13 is forned by four

(i

radi ati on-sensitive el enments. These 5 el ements are designated 16, 17, 18

Snd 19 i n dlegelits are \dbkrd‘hatéd ust rmeﬁe ahe Wr ngmi@h% of whaenissi ng-er roL ]
etection. e a I tt prlsmvmt t he
il§%s&a§eg_he (REFRS Céleve &9 %gg—efrr?zheegécﬁon Eaﬁi

roof - edge prrsm %4773as is shown 5 in
Figure 2, W%éspﬁmﬁﬂéﬁlevmﬁhhe@pﬁﬂ!ﬂlim prgem Mlhhlitihgumf-i of the read

unit'tt H?h D ﬁtsglsrﬁét&vzfaéﬁvelhéegaq%swlﬁe s!n514§h9§\115| &o?hgﬂ]e 1, ht 800
rotate the r edge prism an .90 el gnents, throug

so that5 t H& P:g?‘Fﬁc?’I ngé’&gg Js‘%aa?}?oé%% r°§e|’§71 9% Reloptical axis
00'. The raff kthetrrad ubtedfowavey, ditsis taetemaai:velytmssﬂﬂleatas p.s5|t|on bet ween

the positiQRsnR3r Ng, t The
roof-edgeedorl s%isafdlut% 3 qobgggrgn %P%?C?B?-éd%gu‘%q%‘ga bOfV\:hI ch

co- oper at h%‘eﬂé?fé:ﬂ"‘iﬁﬁlgﬁl%nﬁ% that the refgpckive edg? 15h&s el enent s 18,
19 respectdi\spbged &&mmself\fdfem&aptmlpa&se@bmhrméghemmm splitting
prissmt A U Cppdl #

I nt ensi |es t'%it a‘%%q%agg ﬁ'@ e enb %\m&%np%ﬁ'é%res 1 and 2

the upper H?GIF?-l%f%érm%FPe%lee@ﬁéyak W@F‘-%[WI ttl ng surface 9 may have a
| ower i ntensi t-met _5&% spiakk . uknbﬁndgrmttg abeg.gm-,e% different
ot ract | vheth HarHir Popracalt b, G veesEHan, Plabtei a8 Tl ot 1o
the opti caﬂheaﬂ@ew ;l.SFllgurmthmwQ represent the situation in which the
read begmis fQeuss fdvingPpidataOthrbliéh %@%aﬁispﬁbﬁihafﬂi@ﬂtér@ntm
beam halves of the read beam b may have different intensities,
that is to say, in the embodiments shown in Figures 1 and 2 the
upper half of the beam reflected by the splitting surface 9 may
have a lower intensity than the lower half. In order to prevent
| 20 different intensities of the sub-beams b, and b, as a result of
said effect, the refractive edge of the roof-edge prism is
preferably disposed parallel to the optical axis 00°'.
 Fiqures 1 and 2 represent the situation in which the read
beam is focussed exactly on the plane of the information
2% . structure. The read unit may be adapted so that the focus F
of the reflected beam is situated exactly on the refractive
edge 15 of the roof~edge prism 14. At correct focussing the
sub-beams bl and b2 are symmetrically incident on their associated
detection elements 16, 17 and 18, 19 respectively. In the case
30 of a focussing error the energy distribution within the respective
s_ub-beams bl or b2 relative to the associated detection elements
changes, which may also be regarded as a displacement of the
sub-beams relative to the detection elements. If the focus of
the beam emitted by the radiation source is situated above the plane

35 of the information structure, the focus FF of the reflected beam will



25. structure. The read unit may be adapted so that the focus F of the
reflected beamis situated exactly on the refractive edge 15 of the

roof -edge prism14. At correct focussing the sub-beanms bl and b2 are
symmetrically incident on their associated detection elenents 16, 17 and
18, 19 respectively. In the case 30 of a fgcussing error the energy

di trwbutlon within the respectiyve sub-beans [err] relative to the
assOCi ated detection el enents changes, which may al so be regarded as a

di spl acement of né e teadaaben ke rebRt |o¥etﬁe0e&§é915|e.t.tneﬁidtﬁe & erRRt Soulkf t he
focus of the beam emtteg%l:ri)il}/l Ihe r? ailon %C&pls si tyat ed gbove t he
pl ane 35 of theY SHMEES FHEP ﬁcﬁﬂe‘foe Reme h&1r 19 Bet &8 beam

will 6 be si thas the tdeteedteom |eglemer¢s lhenedGewarBdi recEivpiles® radintdomoul d
correspond to ag, SEGREEN ePinehbS 19CB 18, 2PGANRZ%f0R8 d@he ! he
detection el enents and 19 woul d receive | ess radiation energy than the

det ection el émeﬂ?a? heam, ppitied Hy; the, ragiptien sourgr. iy situakedibelofctie t ed by
the radiation splaneeos shelikﬁabﬂﬂti&elsemdthee,pltnaamﬁaﬁbe woaldmeat i on

SULUCLUrS, | e Bhakd 30 Vo bl R BTAEH£09 SaoaSShEN (OB SeIRR' S 17

and 18 woul d receive ess radiation ener etectron elements 16
and 19. By appl j3Hgtiansepersyhgin the o Qelﬂ?@tgllénmds 1P¢ oYt 3RP1lYing,

dlet ecti onlgl engaé sgislamm ﬂfldiddtﬁ'eé@, &hélgi.@ﬁalaadﬂﬁ{m _BQeaade&uh&seél&aamst he f
el enent s n S adder and.a ing. the outp u S)
t hese adders %aﬂéﬁaa'f% T“aﬁ%eirf%oél""‘i%mggf% ussin %‘ 5'6 "‘ggfd [err]
i s obtained. Thb,o mSMtaddﬁrlegm appiving cthe @&wé@mbd%@mngdﬁs o

third adder 23 mgefeaaalsaagﬁfwaﬁctﬂoé&sbggeeeﬂf{ﬁgfg%g %Qeis%taﬁid
ed SO at a

Al ternatively, e.read uni be construct
f ocussi ng th)é f%'teu esir#f'esat &P BEARPERF S 2B ﬂft%g{’%daﬁ‘éde&f the .

det ecti on el ene2d shosd mmssfmsmctémtbema addersc2d bnd t2he radi ati on
source i S thgn SitugladnlGell Obne iBE HOE e Lacblathbuss B thetl deo 1 he

ri ght but the detection el enents receive 20 nopre rad| ation
energy than t hec‘tfé'F%"ctfPa‘FsH‘%r%ﬁtM? FaR8 ?’8’ reflertad begm L8 fisposed in
radi ati on-sensi the/plariecoEthe ddtactidheslemdiitssy Sifeithe focus of the beam emitted

. by the radiationsource is then situated too high, the focus F will have
shifted to the right but the detection elements 16 and 19 will receive

20 more radiation energy than the detection elements 17 and 18.

Instead of four radiation-sensitive elements the detection system
may comprise three such elements, for example only the elements 16, 17
and 18 of Figure 2. The focussing-error signal is then obtained by
subtracting the output signals of the detection elements 16 and 17

25 from each other and the information signal is obtained by adding the

output signals of the three elements 16.,  17 and 18 to each other.
Either the base or the refractive edge 15 of the roof-edge

‘prism 14 may be disposed against the exit surface 11 of the beam-

splitting prism, as is shown in Figure 1 and Figure 2 respectively.

30 when a high value is selected for the apex angle a-of the roof-edge
prism, for example approximately 170°, the prism 14 will have
substantially the same effect in both cases. The apex angle & is
selected as large as possible in order to enéble the detection elements
to be arranged as close as possible to each other and to be constructed

35 as one integrated detector. -



may conprise three suech elenents, for exanple only the elenents 16, 17 and
18 of Figure 2. The focussing-error signal is then obtained by subtracting
t he out put signals of the detection elenments 16 and 17 25 from each ot her
and the information signal is obtained by adding the output signals of the
three elenments 16, 17 and 18 to each _other. Either the base or the
ret§§ctive edge 15 of the roof-edge 5rin1i4 may be di sposed against the
exi T surface 11 of the beam splitting prism as is shown in Figure 1 and
Figure 2 respgg %!¥! 0, \¥e lpe ect ed f.or e apex angle
[err] of the ro él’l\l’%ﬁ or hé‘?(%% ’g %ﬁ%ﬁﬁ#ﬂfe‘?ﬂsﬂﬁom‘{%e prism14 .
wi | | have °§ud sures lsmwti-%é‘ai‘x%ﬁélef ﬁ‘ésvrq A boeh sxagesratsheengnectivegl e [err]

is sel ect qile £l éirpﬁ‘ﬁsnii%aﬂf)sﬁb@'&elﬁhaﬁﬂ&ﬁxtﬁﬂzge finCort RRLELRESIJEQN el ement s
to be arra e%rg gl ose as %ogs e to ot he andﬁéo bg constructed 35
as one inf ‘3‘? T 44 pETR @E%“ﬁ“ iB¢&Fti on the

r oof - edgehpd ixshases apealof 04 xad4om eda spninhnthdgha@pfaﬂhe éardguref 3 i s an

exagger at ggoRC AP Ght Apex MARW RforlafiirbiiRdbaly 190®f the beamsplitting prism
on which a roqf- ed eﬁgrlsgrqn 14 1s arrangeg I'n a practical enbodi nent the -

prism2 had aFpoe tigally reprepentsnBod #hthacef trsge Prdf™ 98 or der of
[err] andbenmpﬁacmagd.e pelrop off, PRpeRMipla) @l Yrirebatdenki gubsearkeschmatically

represent f-ﬁggg JARS t d of , for
exanpl e, ns ar e st ané&e’ gﬂilé%?er%gﬁégi% %éﬁg'g’%'r%g P'geoul traV| ol et
light i &ﬁﬁ ace %heflweemmseﬁm'e 711W*§th#e$1m@smwlléheﬂ?"-7 which is
shown in ﬂlm 25 Q. aﬁwén;er% Slowd, tieobosi@&neahmm tﬂéd&ﬁ&b&l'lﬁ@ﬁd with the

desi red hi accurac t t e I|ne nterse he two die
surface p 'fSAééfﬁd&fS 1% © g P% g‘]"’eg'? cf“é"%a(fr?ce fromthe
central amstiebsmie LWL R s simngqoatmseqrpeq:t disﬂamcerﬁmm thend 15 said
axi s i S Okitita®tadar &£ the Bf:eﬁtﬁls%&k.t‘tﬁnﬁopﬁgﬁ fPbéltd and - €. IS

paral l el or transverse to said opfical axis. ubse uent y, the drop of
ynt het' c At 8/F%Es; Tientrss soraes grlative to t‘?%&?‘é’t‘ia&nax’-s
i.e. is parallel or transverse to said optical axise Subsequently,

the drop of synthetic material is exposed to ultra-violet radiation
28, exposure through the die being possible when a transparent die is
used. After the material has cured the die is withdrawn. The die

20 may be provided with an anti-adhesion coating in order to facilitate

' its separation from the cured material. _

. In the case of exposure through the die the die material need
" only be sufficiently ‘transparent to ultraviolet radiation. Exposure
. is also possible via the beam-splitting prisme Then the prism

26 material needs to be satisfactorily transparent to both ultraviolet
and read-beam radiation. In the case of exposure through the beam-
splitting prism the area exposed is larger than in the case of
exposure via the die, so i:hat excess synthetic material outside the
die surface can also be cured.

30 Instead of ultraviolet-cur:.ng substances it is possible to
employ other synthetic materials which can be applied in a more or
less .liquid condition and which upon application of the die cure
under the influence of heat or in-cold condition, such as epoxy-
resins, or under the influence of radiation other than ultraviolet

35 radiation.




28, exposure through the die being possible when a transparent die is used.
After the material has cured the die is wthdrawn. The die 20 nay be
provided with an anti.-adhesion coating in order to facilitate its
separation fromthe cured materi al:. Inttmafase of exposure through the die
the die nmaterial. need only be sufficiently Transparent to ultraviol et
racdiation. Exposure.is also possible via the beamsplitting prism Then the

prism25 materi al nﬁé‘éﬁr&&ybeusﬁib%%t&rlﬂéiet £§Qﬁ&ﬁ{ eRty it;Qré)Q'f |'hav1
ul travi ol et and read- hbeam radiation. Ln the case of exposure t hr qu h t he

beam splitting?g¥FPa UPIEEITR, SBY QYT PSRE Whih 2] Fpof nerde R sBras
exposure vi a t hshadhein Sdgudeas @mClss sbsaimblet The ndtlerdfahirobtisilds inhehdi e

surface can al sg;&ze a‘.jism3gms mar) §£§Egdqt ¥l &_W@% GH& |iggmseubstances
it is possible to e oy ot her synt etic erials can plied in
a nore or |ess FYRHHEicBRArLab FhEks\IHERS PEHDpEI By ee srPlishRd die cure

under the infl ueitheadditbaal ﬁternam&-&n oQbsiicei €, dﬁéJ@brﬁ&eepoxy resins, or

under the infl uence.m)é‘ bg%%sgﬁcﬁggmg %h&nﬁg tragw gs r.;;\‘dmgtal Olie 8

Preferably, use is nade or gure |ng a projecting
die surface andO%yhﬁéaﬁsrmsmwechléttws@@fge Fei s?h%SW%HémnrtH myYghs e 3

can be obt ai nedsecligd toSachf ottak Bééxfbsof rbntﬂﬁrwﬂre&dgﬁiﬁ lcS:H&xIthUS

manuf actured i s, then m sed an eti eri al

during curind i®® sﬁﬂgl 89 %‘nﬁ %p%?tfﬁ'l ”ﬂ”rg?'él"%aﬁheff% SI de
the die surfacepriﬁhecdnehenefpéatteﬂl ptansmﬂycusmglqmsfimra enents 7 and 8,
one of which carri epyd *ﬂﬁve?ﬁkbﬂ hhé‘%eéHrJeQEﬁb%d 1H SodniBe £ICUREH $edmy be

secured to each ot her means of an ultraviolet-curing cenent. 10 Assenbly
of the beam spl¥%& ?“i’\ga"p pHgah fead ginhte PYR R e ??)(‘)‘P“gdﬂea gEitenupsh be
ef fected si mil t@anenus lcymbinied grdte-read tunie. The virlve Rihi ©isheshshagstedescri bed

e OCh it | Lty D e B el SR 1M B, Dt 1
constructed ~ Yecordin ormation, for example by melting pits into a metallic
layer, more energy is needed than for reading and, in addition, the
write beam should be modulated in time in accordance with the
information to be written. The radiation source for the write unit
20 may be a gas laser, such as a HeNe-laser, a modulator, such as an
- electro-optical or acousto~optical modulator, being arranged in the
path of the write beam. It is alte:nati\iely_ possible to use a diode
laser, the write beam being modulated by varying the electric current
through the diocde laser, so that no separate modulator is needed.
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15 th a simlar way to the read unit described in the foregoing. For
recording information, for exanple by melting pits into a nmetallic Tayer,
nmore energy is needed than for reading and, in addition, m

shoul d be nodul ated in time in accordance with the |nfo HMIMHMHMI
witten. The radiation source for thg wite unit 20 may Be & ghs ¥ aser,*
su¢h-as a HeNe-laser, a nodulator, such as an el ectro-optical or

acoust o- opt i cal m)d_ul ator, being arranged in the path of the wite beam It
is alternatively possible to use a diode |laser, the wite beam being

nodul ated by varying the electric current through the diode |aser, so that
no separate nodul ator is needed. 25 30 35 CLAIMS: 1. A beamsplitting
prismconprising an entrance surface for a radiation beam a beamsplitting
surface and an exit surface for a radiation beam whi ch has been devi ated

i nsidevthe prism which entrance 5 surface and exit surface form part of
prismatic glass elenents, and a roof-edge prismhaving a refractive edge
arranged &HADRE exit surface, said roof-edge prismconprising a cured

tra][lSpar egt Zﬁgt h.etuesm-ral t?ﬂﬂﬂb , praBfl éaﬁpﬁgiﬁ@(rjawe&xﬁr&;& k&ﬁa\,\;tm exlt L 10

sur f ace i tting pri i ned-_i.n erein the

synt hetic arrﬁ?%irai%g? g’g LR?%&'B Lﬁ‘glﬁﬁf f‘ﬂ%ﬁﬁ%%‘? ! FQ&R/FW € { i &tion. 3. A

met hod of thwm ¢mah§fl pmtm Preoprisamd Wilch entramge edge

prism g@s W%&'b&%ﬁa&?&m@ 15 e t : %5&%9&@&39%3&”9 a drop
Xi ur

gﬁigmllgt:&?ynthetlc ﬁ;grlal f ce ov\ﬂg%e?b%ggégglttlng
portions mummm@ cured uﬁspmmmhwmmmmt erial,
curlngthemgaﬁé_;,g aﬁg&i egmlagthgeﬁ,& method as clained in Caim
, 1n which't c 20 matertal is an ul'traviol et-curing substance,
cured by expodsr et bgam-splitting prism as claimed in Claim 1, wherein
10 synthetic material cures under the influence of ultraviolet
radiation. _
3. A method of manufacturing a beam-splitting prism provided
with a roof-edge prism, as claimed in Claims 1 or 2, comprising
the steps of applying a drop of a liquid synthetic material to the
15 exit surface of the beam-splitting prism, pressing a die having a
die surface camprising. two die~surface portions which enclose an
obtuse angle into the drop of synthetic material, curing the
material and removing the die. |
_ 4+ A method as claimed in Claim 3, in which the synthetic
20 material is an ultraviolet-curing substance, cured by exposure to
- S ultra-violet radiation via a transparent die.
5. A method as claimed in Claim 3 or 4, wherein the die is
’ _ provided with an anti-adhesion coating.
6. An optical read and/or write unit for reading and/or
25 recording information areas in a radiation-reflecting information
surface, which unit comprises a radiation source, an objective
system for focussing a beam emitted by the radiation source so that
a radiation spot is formed oﬁ the information surface, and a beam
splitting prism provided with a roof-edge prism arranged between the
30 radiation source and the objective system, for diverting the beam

[



ultra-violet radiation via a transparent die. 5. A net -hod-as clained in
Claim3-or 4, wherein the die is provided with an anti - heS|on coating. 6.
An optical read and/or wite unit for reading and/or 25ﬂ Mu,m/lm”“'
information areas in a radiation- reflectlnqlnformatlon anlt
conprises a radi ation source, an obj ective systemfor f ocussi ng béant
ent't ted by the radiation source so that a radiation spot is fornmed on the

i nformation surfiace, 1 ach DEATE by lra0iLERIBIEA WUra i lbe2uiof - edge

prism arranged between radi ation source and the objective system

for diverting tTsipten Pathlﬁf \M?F&Faﬁﬁ“iﬁ‘é%bi(eweeﬁ?‘%'&ewdt Fard$ & nat i on
surface out of fdddatiati-sdrishfiveatdeeatidrh ey iich adnsplibEingopricn and

towards a radi a% Qn-sens i mq'ﬁt %_tu&oln?yzstem whi ch beam splitting prism

is a prismas &ed in 7. A beamsplitting prism

substantial | § as debcr fRemnFrlitiioteprirmesubstamtdally 3s gleseridedcddhpanyi ng

drawi ngs. 8. A f@bRa{leOfo FRReA gtégmgaac&%mﬁgl b g, prl sm substantially
as described with reference to Fi 4 of the acco]g_gan drawi ngs. 10

9. An optical read Smdfd=tRPT & a%”t‘l‘ﬁ%‘f%ﬁt‘?’:?f“l PBed with
reference to Fisgistantially asdiescxibet hel thCFepang t:gE‘dlgta:w ng:ff. tHd 20 25 30

35 accompanying dtawings.
10 9. An optical read and/or write unit substantially as
ol described with reference to Figures 1, 2 and 3 of the
+ accompanying drawingse. '
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