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present invention relates to an optical integrated el enment which is

enpl oyed, for exanple, in an optical disk, an optical nagnetic disk, an

optical servo type magnetic disk or the 1ike. BACKGROUND A i
integrated el enent usually radiates |aser |ight outputted WW@EMIM%@"{

di ode onto an optical disk, an optical magnetic disk, an op ype
magnetic disk or the like (hereinafter, referred to as "opti cal "1#8k"
generically) , makes the reflected light incident to a signal photo diode,
and thereafter, replays and detects an information signal omm MﬂﬂmﬂﬂmmL
signal which are recorded on the optical disk froman outpu om
the signal photo di ode. HereinaftBESCRAETARBve- nenti oned conventsvonal

optical integrated element will be described with reference to figure 7 to
figure 10. Figure 7 is a diagramillustrating a signal detecting system

OPTICAL INTEGRATED ELEMENT

TECHNICAL FIELD
The present invention relates to an optical integrated element
which is employed, for example, in an optical disk, an optical

magnetic disk, an optical servo type magnetic disk or the like.

BACKGROUND ART

An optical integrated element usually radiates laser light
outputted from a laser diode onto an optical disk, an optical
magnetic disk, an optical servo type magnetic disk or the like
(hereinafter, referred to as “optical disk” generically), makes the
reflected light incident to a signal photo diode, and thereafter,
replays and detects an information signal or a locating signal which
are recorded on the optical disk from an output detected from the
signal photo diode.

Hereinafter, the above-mentioned conventional optical
integrated element will be described with reference to figure 7 to
figure 10.

Figure 7 is a diagram illustrating a signal detecting system
of the optical disk employing the conventional optical integrated

element.



of the optical disk enploying the conventional optical integrated el enent.
2"In figure 7, nuneral 1 denotes an optical integrated elenent, nuneral 4
denotes an optical disk, nuneral 6 denotes a field | ens which converges a

| aser light into the optical disk. The optical integrated elenent is
constituted of each device described hereinafter. Nuneral 2 denotes a | aser
di ode which radiates |laser light toward two directions . Nuneral 3 denotes
rising mrror which changes the proceeding path of one of the laser lights
emtted fromthe |aser diode 2 so as to direct to the optical disk 4.
Nurreral 5 deriot é8garkol pgrume whi dhddhpteacas opbliqpit insedh aitedpe bEUERE by
that the laser light incident to the optical disk 4 is reflected thereby.
Nurrer alnuhetsriotesien gignain pipdticadi cde ;0 nwimegia 1t Ise deabltest ed gt lens
diffracted by the hologram5 is incident. Nuneral 8 denotes a

cur r entWhvicth ageneemded | @rlave chl tomveinso ttize coppicakudieht Bhet Retirgaal
photo diode 7 into a voltage signal with a desired anplification factor
Nuner al irfc slprotes a ramertor ighotonditdde el whifcheabe odéreickaséestighedi s
incident. Further, the laser diode 2, the raising mrror 3, the signal

phot 0 di®flei Waftdwe. npant bl phodensiosea 9 saed dHedeuwhenty veldtiage sadpketi er
8 are provided integrated on the sane sem conductor substrate 10. An

opti cal1lighedaiad elenedtetbiisnsonsirertzad3vidhobes descinided rquar whéchar | y
on an operation thereof, with reference to figure 7. At first, the |aser

di ode 2-Hid@s e bhe cseriieeNg@Hehos £ sahs ofat Re 10a s @i laiigest 4 @went Heqglfitrom
toward two directions. The L 3 proceeding path of one of the laser lights

i's changed hysdhed1SdSi MOsd 4§ Of o 3di podt one Oietbietiaserdisghts Nameral
converged by the field Iens 6 to be radiated onto the optical disk 4. The

| aser 14 ghndach at agh 10540k hehiont iciad £ il Sks 4 119 ghef hdGicad 1ac perpaltieed blyy an

out put conponent which 1s recorded on the optical disk 4, and is diffracted

by the fip ootRe faé&f be; jRei 98BI qtALt BE shenabtphatoqdsade 1s Theleutpudt
current of the signal phdoto diode 7 is converted into a voltage signal by

the curgcollyol ! aggnamRhi i Glof¥id Naa desiniedaopl | 4l saki 9 fagial . che

However , ther irradiation Iight fromthe lTaser diode 2 is incident to

the monj fieQPgég_e%kP@ed:‘?ﬁfIQStéésﬁ dHHRb %@é%hgg iégﬂh@:lﬂ@eh@$ei\luﬂﬂe@3@. 2

. . 1
is directTy r1nci to the nonitor” photo diode 9, and the current in

propo”éogeﬁgté‘é‘ EML3ShOR LWL & A il ARET WHiQP Lohve PUl PHhECutpam the
phot o di odée 9.
current of the signal photo diode 7 into a voltage signal with a
desired amplification factor. Numeral 9 denotes a monitor photo
diode to which the other laser light is incident.

Further, the laser diode 2, the raising mirror 3, the signal
photo diode 7, the monitor photo diode 9 and the current/voltage
amplifier 8 are provided integrated on the same semiconductor
substrate 10.

An optical integrated element thus constituted will be
described, particularly on an operation thereof, with reference to
figure 7.

At first, the laser diode 2 formed on the semiconductor

substrate 10 radiates laser light toward two directions. The



Figure 8 is a diagramillustrating a view .of the sem conductor substrate
constituting the conventional optical Int egrat ed elenent fromthe direction
of the optical disk. As shown in fig% the signal photo diode 7 is
constituted by signal photo diodes 7A-7F whi ch are divided into plurality.
Figure 10 is a circuit diagramof the conventional optical integrated

el ement. As shown in figure 10, nuneral 1 denotes an optical integrated

el enent, nuneral 2 denotes a | aser diode vvhi ch radi ates | aser |ight toward

two directions, . ral. 7 de i et.ec
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a power termnal, nuneral 17 and 21 note a nuper al es a
volot ageC R IR AT @H&%&ﬁﬁ%?oﬁ@eﬁ%ggg Py ng de&ie? c%ﬁ?r X0 d%r%gggf%gtd 5
denotes a feedback resister and R3 denotes a sem - resi,st f70rTlhaser
power doy rég it oA herto fife Rgdsiend; &EPet?ecBFrgf’ia uP ﬁ&ot Héogﬁtl ¢al
integrated elenment 1, the nonitor photo di ode 9, the srtgcg [%hoto |odg
and theo%wlr’eﬁtllr\?f@lfttaﬁé tRfHFienas PRokedbPEadd G YT SAMB S IPrH&EE!
Subsequently, the circuit construction of the opti ca{3 Inte rat ed el enen

wi |l besHarakibed | Wheror @LEERRAF/ VM ERIFef BFRAEEIED fPguFetho. 2ThES E’NB

transistor QL and the PNP transistor @ constitute the current mrror

ci rcui tan@lifpcehi phefaeFOthe PNP transistor QL and an enitter of the PNP
transistor 2 are connected with each other, and then conn cted to
power ter mi nafoWsveT n Rl QTRAr L irtkabron Kl edithim dhe dtlrD |stor
QL and a base of the PNP transistor 2 are connected with each ot her, and
then cohmetneident t6 he MimwdeobfPhawo mhimderd Ao dissde 1990k SIHELS
collector of the PNP transistor 2 is connected to the | aser power control
ci rcui t f#8mwhhehlasecodspieuledshiirhetawpirriidenty tor F&epRPIHTOTs PG 4
and the like, and the collector of the PNP transistor Q2 is connected to
the seniiibduedl, raosi Sher cRBrahicchn i mr et een &a ePnalk§o 6PNt PiatRptichlithe
integrated elenment 1. The | aser power control circuit 19 drives the |aser
di ode 2labéh diodmsfant outpaiteghifeier $heehora K qdeset: power control

vol tage term nal 20.
Figure 8 is a diagram illustrating a view o5f the semiconductor

substrate constituting the conventional optical integrated element
from the direction of the optical disk. As shown in figure 8, the
signal photo diode 7 is constituted by signal photo diodes 7A-7F
which are divided into plurality.

Figure 10 is a circuit diagram of the conventional optical
integrated element.

As shown in figure 10, numeral 1 denotes an Sptical integrated
element, numeral 2 denotes a laser diode which radiates laser light
toward two directions. Numeral 7 denotes a signal photo diode which

detects a light which is produced by that one of the laser lights



A cat hode of the signal photo diode 7 is connected to an input term nal of
the current/voltage anplifier 8 which is constituted by the anplifier 21
and the feedback resister R2. Wiile omtted in figure 10, the signal photo
diode 7 is, actually, constituted by glural signal photo diodes 7A-7F, as
shown in figure 8, and there are al so provided plural current/voltage
anplifiers 8 corresponding to respective signal photo diodes 7. In the
conventional optical integrated elenment 1 thus constituted, it is ideal
that only the light reflected fromthe optical disk 4 is incident to the
si gnal cphattedireda #he Hwyerdicald gal byinst daytl tghthawp ticdlhdisaf (roted
light by the laser diode 2 or stray |light due to irregular reflection and
the I'ikeduh the optiigadle)i nta@&or atied ebgrested. togetherawi th tdenseésecsed
light fromthe optical d|sk , Is incident to the signal photo diode 7. As

a resuld,y ﬂé}ﬁr/&rdl&aagepra 19Miidy WRaknt bendynasi £ duanga wlietbeteldr sighal
shoul d be narrowed. herefore, in order to solve the problem a stray

i ght ttdd @Y tth@l §§Egﬁ§@dph8téa&%@ée7 Rylld shed1RalyentndpphpLakies
No. Hei . 6- 45838 i s propose This stray light cancel circuit as disclosed in

Japanesg. Published Patent Application No.Hei.6-45838 is one which,
utilizing the characteristic that the stray |ight generated by |rregular

reflection ang ggﬁllc';gﬁ 'é]b' @Zpi‘:\ 8‘154 'd%?lott% bhig o pits 08§ hadeagnekhaht,

generates a cance si gnal ying the em ssion output of the | aser

di ode H aqe%gél géeegree tSHMegt el&teaﬁa%lf Horad e O P e SéANSS @ﬁ t he

si gnal ereby to renove the optical DC error conponent. By

the Way ut C&O@@%M#é@ ae&g}t ﬁv. fis &% a%{TeI | Rhmskz¢ 28dgERbekaess

deV|ces m niaturi z on O een requlred ror the optical

s eggfﬁq{%ﬁ'@e@ g{&thf?%epgin%aanaxeepue%teA GRrdindlys, Uiendign 9b the

rate 1's also necessanly requi 'miniaturi zed.

f h
<l gnal ST T ARG ERETEhPTCALry S TRe anpl i gl e ool

e curren are produced on

th d th h
i i Z?Uﬁ%fi&”&%ﬁ%ﬁgﬁé 27 b5 RaBses e?%@%ra e‘fehisf%%‘é G R o dent
di agram of, e evic re nlnlaturlzaEt?gnof t he sem conduct or
subst r at9 ¢ %ﬁ? rﬁﬁ%&ﬁ%%rtﬁ%r %hF%5|P?H?£gF8F£8 émeént shown in figure 8.

't oorated elHHEn | e 1 cHiATH, THESSI dhals BhotpruETg Nehl 1 8BeoBh ca
integrated element 1, the monitor photo diode 9, the signal photo
diode 7 and the current/voltage amplifier 8 are produced on the same
substrate.

Subsequently, the circuit construction of the optical
integrated element will be described in more detail with reference
to figure 10.

The PNP transistor Q1 and the PNP transistor Q2 constitute
the current mirror circuit 14. An emitter of the PNP transistor Ql
and an emitter of the PNP transistor Q2 are connected with each other,
and then connected to the power terminal 15. In addition, a base

or a collector of the PNP transistor Q1 and a base of the PNP

transistor Q2 are connected with each other, and then connected to



di ode 7 and the nonitor photo diode 9 would be arranged close to each

ot her. However, when the nonitor photo diode 9 generates the output current
in proportion to incident laser light, the nonitor photo diode 9 also
generates, at the sane tine, stray cusrent 11 fromthe peripheral position
of the nmonitor photo diode 9 in the sem conductor substrate 10. The stray
current 11 flows into the signal photo diode 7 which is |located next to the
nonitor photo diode 9 and, particularly, into the signal photo diode 7C and
t he signal photo diode 7F, thereby generating a DC error conponent in the
out put af ckheoakgndl tpkomenditede photolhid cgter @y. current which is generated
fromthe nonitor photo diode 9 and gives DC error conponent to the output
of the signal mheiiesi ecdedl Middobe T after marb axalsicttdic G riay ddrglectekhe
DC error conponent contained in the output of the signal photo diode 7
conprises the susetopaledficodhersirayrtaghbtianchidie 19 keorditel twcdd reguss
reflection in the optical integrated elenent and the electric stray |ight

and theghpbkerdde i9, thee Sy rausigRbroHa tdieg Y tekephaha thodw1dedtor
resent years, in particular, because the nonitor photo diode 9 and the

signal pRotRedipfge {aake shesaled iGl @SRnlke teac  Pither sfnam ik o ereics far
mniaturization of the optical integrated elenent, the DC error conponent

due to Rhe,gheqt HisCrdlihakd iedie rHa3 182 CHTR HealogRli dan nidiey A% &f ldllement
conponent gue toirregular reflection and the i ke. Figure 6 shows the

char act eri sj.C$ 5L 1 H&w &) €I Hd Lo BIH1Jilt9Nb, d Alde s heh Stak d HgBHedRGy It

irregular reflection and the |i1ke, agalnst 8 the output current of the

moni tor ok dhodSy 0. £a5A MY shep Phat il ZAHAR Ok cblte cterysnndyct or

substrafe Ts a enpted in the conventio optical 'integrated elenent. In
figure @ hﬁga§b§%issas i ndi cates the output current value of the nonitor
di ode (uif, nd the ordinate coordinate indicates the DC error current of

the signal phot o digde ghtau e @ﬁaﬁpo%l%&{ 7 LW cidd id SRPATSAN

that the error curre o irregular reflection and
e Gy HAIPLOP R AR UL B8 O N IO O ke
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the current/voltage anplifier for applifying the output of the signal photo
di ode, e IGFPEATE e Q%QrHRQQﬁwéE§é%%u e of an increase in the DC

of fset, thereby resulting in jncapability of performng t?e correct signal

r eadi ng. NbrelﬁarFF%ul%ﬁmﬁ?n¢%P%?§téﬁﬁ”ﬁ%ﬂthgﬁeﬁﬁétﬁgne?'SQFnﬁpeftﬁﬁggis

small and the optical utjlization ,
constituted, it is ideal that only the light reflected from the
optical disk 4 is incident to the signal photo diode 7. However,
actually, stray light due to the reflected light by the laser diode
2 or stray light due to irregular reflection and the like in the
optical integrated element 1, together with the reflected light from
the optical disk 4, is incident to the signal photo diode 7. As a

result, there is a problem in that the dynamic range of the circuit

should be narrowed.



9 efficiency is lowas in an optical servo type nagnetic disk, it is
necessary to set an anplification factor of the current/voltage anplifier
at a high value, thereby resulting in_ further decreased dynam c range due
to the electric stray light. The pres@nt invention is made to sol ve the
above-nenti oned problens, and has for its object to provide an opti cal

i ntegrated el enent which can renove the electric stray |ight, which neans
the DC error conponent contained in the output of the signal photo di ode by
the stray current generated fromthe _nonitor photo diode. DISCHﬁSURE 03

| NVENTI ON To BRRXRLeERs dBo9EIRENt? $odd SpEBBIRNRP 1§ e feS P82 Bricvd e F257 L
optical integrated el ement according to a first aspect of the present

i nvent i ohremith dbaptpsed alnasérpanese whrehishedat B3TeREerAPPYhE2E6RAY d
two directions, a current mrror circuit which controls an em ssion out put
of the Naskeldpbode888 be P&APPERE. a nonitor photo di ode which detects the
em ssion output of one of the irradiation lights fromthe |aser diode, a

si gnal phot o Bhbsleswhiayh ldabhdcteanced ght raniEhaiss Irssdrsad bin t AaPapRée
other irradiation light fromthe |aser diode is incident to an information
r ecor di hgbiedhach Ratkrn s Appflicatdon %o ciet ent 45888 dgecnrpiiicler UiléfF1ng
converts a current detecting signal outputted fromthe signal photo diode
into a vhét aheraictle raspliict ey ttize catremnt lighd aendwaciad OBt Layepighe
cancel circuit which generates a cancel signal on the basis of a non-Ilinear
correl atefbechabacaeditheé d ikt weein treoment plon dfo the avhpubrophdio laser

di ode and the DC error conponent occurred by stray current generated in the
opti cal 1ighegrgéesr £t esmentanard sbhgral dddsudt ipliytingctke tdme saierloudipgrtal
to/fromthe output of the signal photo diode. According to the optical

i nt egr abedeied e r ofi ddeebli & stoatfiecienta araheeb tsiagnal the generfted tdve t he
basis of a non-linear correlation characteristic between the output of the
noni t or opkphie diio@e landt titee D& gnadr phorporidideqc ciramb byt ¢ heesovay the
current generated in the optical integrated el enent, and the cancel signal

i s addedp@r caubbraeted rt @ohipemenite out put of the signal photo diode.
Thereby, it is possible to renove the electric stray |ight conponent

contained in ghecutput, abcbhpanivangl wpbptfe ciodeeruiish€br sthalket e ze
el ectric stray |light conponent contained in the output of the signal photo

di ode Capdb%h&%mé%@, defr it cu et { aol 4 aoer 2o 6f 1 ere Whkehcanpbisf beent he
out put of the signal photo diode, the dynam c range i s broadened because of

the redE%Eh?@eH“f&@ PreofdSetcatl heheBY riatcclds PDSHDE ewlidhiordd 15¢ gn@l ain

appropriately. According to a second aspect of the present invention, there
exception. Accordingly, the area of the semiconductor substrate is
also necessarily required to be miniaturized. However, in figure
8, the laser diode 2, the monitor photo diode 9, the signal photo
diode 7 and the current/voltage amplifier 8 are produced on the same
semiconductor substrate, therefore, it is not easy to realize the
miniaturization of the semiconductor substrate.

Figure 9 is an arrangement diagram of each device in case where

miniaturization of the semiconductor substrate is attempted in the
optical integrated element shown in figure 8.

As shown in figure 9, in the case where the miniaturization

of the optical integrated element 1 is attempted, the signal photo



is provided an optical integrated elenent of the first aspect, wherein
there is provided the electric stray |ight cancel circuit which conprises a
transi stor connected to a cathode of the nonitor photo diode, a transistor
connected to a cathode of the signal photo diode and a resister which is
inserted into the emtter side of the transistor connected to the signal
phot o di ode, and which, by setting the value of the resister at an optional
val ue, generates 11 a cancel signal on the basis of non-Ilinear
correlation characteristic between the output of the nonitor photo diode
and t heiid@eert amd oripomenti tee whaetb i ede oy werkénte geredaged Fhosheto
optical integrated el enent and adds or subtracts the cancel signal to/from
t he outguuh @ftHdre Harmate photleditite moAddodiphg tico dikéeopt feArrrReEgERE ed
el ement of the second aspect, by setting the value of the resister included
in the |lEaty ioursteray in ghtopeartdeln dior doict dentahaeptri dhghtvarhe, mepifer
possible to generate a cancel signal on the basis of a non-linear

cor rel gHono chis@et®rd 546 ogdies meess | het oth@usané time noatray phorenti dde
and the DC error conponent occurred by stray current generated in the

opt i cal £di egiats Bpleaent Basi t Domddf othsubtnatort peotandebdsi §nah tbefrom
the output of the signal photo diode, thereby it is possible to renove
approprd g &tondle: &t estivs€rsteayoli ght which is generated fromthe nonitor
phot o di ode and has the non-linear correlation characteristic. Further, the
el ectric strapd isghtaycansebneircyillbwsannbe fHoOGUeed bphaddi dipdallywhhehPNP
transistor and the résister, therefore, it is possible to produce the

el ectrigs Siyandd 8Bkt Caneele AbrEUbE BRSEd Wi beark@p aserlicelaiust,otnto
substrate with providing few changes in the circuit area. According to a

third cd; SgNbak NYenkh@nent et gnks provbdedoas optieakreb
a‘?tg% %ajfgﬁnae%{]&gﬁég &Pbak NYENLAQNthENEE Enb F o t reby

i ntegra t he second aspect wherein there is provided the

el ect ”%ﬁé{&é’ﬁ&g theancsly ddmdideiGh SRMPRIERT WRatkhkhe ibinkst presist er

is insetfed into"the emtter side of the transistor which is connected to

the si g@§+%ghpt OIikﬂé-eg(g?’aKScﬂ'gréH@ RN TS St S e d FridnSehbehd e bheto

emtter e of transistor which is connected to the nonitor photo

di ode andbd% ugthgs., %%ggsFB&rﬁrES? éBﬁFo.hénitnﬁng:ﬁ@ bkpukhe refhet @r gaiade of

t he tra%%ls of i1 ncl inthe current mrror circuit, and in which the

resi stanes, yalles  of fhe)speopdoeskal gl andcihed i s asigher are equal

to eachP the resi stance value of the first resister is larger than

ot g £ RO I SR 885 bR A £RE ORI difsistibflal

According to grated el enmént o Ird aspect, by setting
S

the valug o LO8LIESLoRgR SLEr (L MnoRLLanab evabue bl nelatl uad aridre

second PBEF&t resrs i's possiblet erate a cancel
the out BREEGTIR P Ram B BN aEsLaCe8 ang [ho B STt or Eoonent “aonur e
Ut 1 PR RNR A Lot it =0/ PR BRSSPI o1 S - L1 Ghal gk & ade,
Goner at 8 THORPRAEORTTIAG) SHHBFC u) DOECaRA e N SNORET T HEar EOrF et on
by addi RBSoRPYLERE BAP- \HEIS (D eh " Ens LPRaT crapEor fbrdf of &7 (1Yt
possi bl e e produce el eotiie Shekabiall fancel cleguloeash !¢ paih

substrate. According to a fourth aSpE§F of the gresent inv%nhhgg,tgh%% IS
pr ovi de@P&ACApt iICHICI GRS af LEBT et SofCS ner FPT sCORSREEE

electric stray light has become larger than the DC error component
due to irregular reflection and the like.
Figure 6 shows the characteristics of the electric stray light,

and the stray light due to irregular reflection and the like, against



13 wherein there is provided the electric stray light cancel circuit which
conprises a transistor connected to a cathode of the nonitor photo di ode
and a transistor connected to a cathode of the signal photo diode, and by
enpl oying the enmitter side of the trahsistor connected to the signal photo
di ode as an external correction termnal for the optical integrated el enent
and setting a value of a sem -fixed resister connected to the external
correction termnal at an optional value, generates a cancel signal on the
basis of a non-linear correlation characteristic between the output of the
noni t ortiphovwt Rl bdeu rrin € hef DAherporl EorppRehe 8Eeder edNbyaser HYERr FBAt
generated in the optical integrated el ement and adds or subtracts the
cancel it uribidtoom tife thet pemiepndnetoirghubsprate % e emRiest dim§heo
the optical integrated elenent of the fourth aspect, by setting a val ue of
t he senmorverediomsl Spdrical antegriasrsl eVahert - iIn £d9passt bltdra abgenssase a
cancel signal on the basis of the non-linear correlation characteristic
bet weeni i dec Dtk 9 utt hefou e toromi #t en tp hiet Joxed i aoft € haen chotni s odCdéroder (Ednponaadt
occurred by stray current generated in the optical integrated el enent and
to add tite subtihatte tberdaneet isidjnsd teenbead@ed riroif conr¢he cdutheat sefinehe
signal photo diode, thereby it is possible to renove appropriately the
stray |pighto viricdle i sugpaer ahry.from the nonitor photo di ode and has the
non-linear correlation characteristic. Further, the sem -fixed resister is
mount ed ext erm@aldnowf trhefiapticad, iint dgr atped relngnentat tther efrape, cutrresteasy
to operate it. 14 According to a fifth aspect of the present invention,
there igr prrigiesh an ot cile i18 agrmiged 2t ergfife fi @anyaraf tihee Mfiikesti saspect
to the fourth aspect, wherein there is provided the electric stray |ight
cancel gi&sativhi€h tre RLGIEEADvANUEhEE SENE 1S@TH TN QURite diwhst.r &rethe
According to the optical integrated elenment of the fifth aspect, even when

the el egtydf ghhay ldHthte £AREebugirbaui tqus Bsldede el ek fiessd £y t 0iphevi de
the optical integrated el enent which maintains the mniaturization of the

appar at \Jse W & s RN di Ak f W GRANGESH BrhRacsubsbiateagaeasoftidi@urrent
sem conduct or substrate. BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a

circuity i agram ofcanoAPtbeabnbRbearaked el ement according to a first
enbodi nent of the present invention. Figure 2 is a diagramillustrating a

signal detect4ng gyshemofqan ephbedl digkmhi g8 aARLIVS e wPhhpahese

i ntegrated el enent
Published Patent Application No.Hei.6-45838 is one which gives the
cancel quantity in proportion to the emission output of the laser
diode, thereby resulting in incapability of giving sufficient cancel
effects to the DC error component mainly comprising the electric
stray light having non-linear correlation characteristic against
the output current of the monitor photo diocde.

In addition, when the DC error component is large, in the
current/voltage amplifier for amplifying the output of the signal
photo diode, the dynamic range is narrowed because of an increase
in the DC offset, thereby resulting in incapability of performing

the correct signal reading. More particularly, in systems in which

the numerical aperture is small and the optical utilization



according to the first embodinent of the present invention. Figure 3 is a
circuit diagramof an optical integrated el enent according to a second
enbodi ment of the present invention. Figure 4 is a circuit diagramof an
optical integrated el ement according Po a third enbodi ment of the present

invention. Figure 5 is a diagramillustrating a cancel current
characteristic of electric stray light in an electric stray light cancel
circuit according to the first enbodi nent of the present invention. 15

Figure 6 is a diagramillustrating the characteristics of the electric
stray | e§Ricandcyhtsstewyas ilghendeeticailr PegUPak YPRINaERT bhC e thet T i
agai nst the output current of the nonitor photo diode in a conventional
opti cal neneegravedocelseredn FRjurfd catiiom ERekranef| Fust FUEFARtAVSL§Age
detecting system
amplifier at a high value, thereby resulting in further decreased
dynamic range due to the electric stray light.
The present invention is made to solve the above-mentioned
problems, and has for its object to provide an optical integrated
element which can remove the electric stray light, which means the

DC error component contained in the output of the signal photo diode

by the stray current generated from the monitor photo diode.

DISCLOSURE OF INVENTION

To solve the above-mentioned problems, there is provided an
optical integrated element according to a first aspect of the present
invention which comprises a laser diode which radiates laser light
toward two directions, a current mirror circuit which controls an
emission output of the laser diode to be constant, a monitor photo
diode which detects the emission output of one of the irradiation
lights from the laser diode, a signal photo diode which detects a
light which is produced by that the other irradiation light from
the laser diode is incident to an information recording medium and
is reflected, a current/voltage amplifier which converts a current
detecting signal outputted from the signal photo diode into a voltage
with amplifying the current, and an electric stray light cancel
circuit which generates a cancel signal on the basis of a non-linear

correlation characteristic between the output of the monitor photo



of an optical disk enmploying a conventional optical integrated element.
Figure 8 is a diagramin which a sem conductor substrate constituting a
conventional optical integrated element is viewed in the direction of an
optical disk. Figure 9 is an arrangemnt diagram of respective devices in
case where the mniaturization of the sem conductor substrate is attenpted
in the optical integrated el ement shown in figure 8. Figure 10 is a circuit
di agram of a conventional optical integrated elenment. BEST MODE TO EXECUTE
THE | NVENTI ON (Enbodi nent 1.) Hereinafter, an optical integrated el ement
accor didigpde aadf the DCeabsar MNP Vet he GaaT@s b ifery HTRENt BRngedtefbed
with reference to figure 1 and figure 2. Figure 1 is a circuit diagram of
the optircdhe npegratedntbegmanedacéendnig 2rd twieich rsidemsodiRERECES £he
present invention.

cancel signal to/from the output of the signal photo diode.

According to the optical integrated element of the first aspect,
a cancel signal is generated on the basis of a non-linear correlation
characteristic between the output of the monitor photo diode and
the DC error component occurred by the stray current generated in
the optical integrated element, and the cancel signal is added or
subtracted to/from the output of the signal photo diode. Thereby,
it is possible to remove the electric stray light component contained
in the output of the signal photo diode.

Further, since the electric stray light component contained
in the output of the signal photo diode can be removed, in the
current/voltage amplifier which amplifies the output of the signal
photo diode, the dynamic range is broadened because of the reduction
in the DC offset, thereby it is possible to read signals
appropriately.

According to a second aspect of the present invention, there
is provided an optical integrated element of the first aspect,
wherein there is provided the electric stray light cancel circuit
which comprises a transistor connected to a cathode of the monitor
photo diode, a transistor connected to a cathode of the signal photo
diode and a resister which is inserted into the emitter side of the
transistor connected to the signal photo diode, and which, by

setting the value of the resister at an optional value, generates



In figure 1, nuneral 1 denotes an optical integrated element. The optical
integrated elenment 1 conprises a |laser diode 2 which 16 radi ates | aser
light toward two directions, a signal_photo diode 7 which reads out a |ight
whi ch is obtained when one of the irrgdiation lights fromthe | aser diode 2
is incident to the optical disk and is reflected thereby, a nonitor photo
diode 9 fromwhich the current in proportion to the em ssion output of the
other irradiation light fromthe |aser diode 2 is outputted, a
current/vol tage anplifier 8 which cqonverts the output _current of the. signal
photo di od@@g?%to 1908t t ag® sit&ﬁl tHS a Qési PQE";ﬁﬁIeiafri cAITIP RS, a
current mrror circuit 14 for controlling #h em SSj on ou%gut @f %he | aser
di ode EhagFasd addmdiin RS RPN RS eH TREE 2T a5 F i ML ERNRICEP r SHPEE 282 For
perform ng a cancel action of the electric stra% | i ght. Refergmf:ies Q%h Q,
QB and F Bn6EE OBNPOFPRRSIISt ESUTRERePYl SE528ehBEESRS PBOREF2tE T Ral e
nunmeral 17 and 21 denote anplifiers, nuneral 20 denotes a volta%e ternlnal,
and nureRrtdicalo igéreirasesl rASBENFoRRA B3RS I SUTRAGES R CaRENRELgBHERE
resisters, and R3 denotes a sem -fixed resister for |aser power correction.
Next, tiee/ fxamdie cwHsRucef obhofsigeabpphetP dhPefrated el ement 1 will be
described in nore detail with reference to figure 1. In figure 1, the
current mrritcerdingt te4 tiheclarfiimpl henFagratehspSeBENER Odorithel $e ¢ Prd
em ssion output of the |laser diode 2 to be constant, together with the PNP
transi stsgred, byRgtthing thisevehpetqfanbpstati e maaclheeoNm thhen8 i 8EBFLER
insert the resister RL into the emtter side of the PNP transistor @3, to
pr oduces tara ellagtihrti cagioedy cliirghitl tcaticen eptienal 2521t di pér PesEdPéancel i ng
of the 17 electric stray light. The emtter of the PNP transistor 3, the
eni t t ergenfe tahiee RNR atrrcards issitgoya IQbrarndiet besési pfeg nénthénPpP cepansistornQ
are connected

characteristic between the output of the monitor photo diode and

the DC error component occurred by stray current generated in the
optical integrated element and to add or subtract the cancel signal
to/from the output of the signal photo diode, thereby it is possible
to remove appropriately the electric stray light which is generated
from the monitor photo diode and has the non-linear correlation
characteristic. Further, the electric stray light cancel circuit
can be produced by adding only the PNP transistor and the resister,
therefore, it is possible to produce the electric stray light cancel
circuit easily on the same semiconductor substrate with providing
few changes in the circuit area.

According to a third aspect of the present invention, there
is provided an optical integrated element of the second aspect
wherein there is provided the electric stray light cancel circuit
which comprises that the first resister is inserted into the emitter

side of the transistor which is connected to the signal photo diode,



wi th one another, and then connected to the power termnminal 15. The base or
the corrector of the PNP transistor QL and the base of the PNP transistor
2 are connected with one another, and then connected to the cathode of the
noni tor photo diode 9. The base of tH8 PNP transistor @B is connected to
the base of the PNP transistor QL and to the base of the PNP transistor @
respectively, and the corrector of the PNP transistor B is connected to
the cathode of the signal photo diode 7. Further, the corrector of the PNP
transistor 2 is connected to the laser power control circuit 19 which is
constlmMBubéwom@eraswbtﬂnylﬂ]inseahsdsﬂmtqymh%némﬂﬁéﬂﬁI@%d%nafi§he
connected to the sem -fixed resister R3 which is provided externally to the
opt i calt danisagratesh etenencodne Thedtasehe powétocaritatet dépeend 16udEhe&s the
laser diode 2 with a constant current which is set by the |aser power
cont r oltheol tlagedt ereisnalt 20. i Theéneketedi cirsta ayhei ghtl téanceside r ofi ttivs
according to the first embodiment of the present invention produces the PNP
transi stroires i@k cand n udeidc hn cidres oiutrurea t hercor cuitcwing, ehe fasitier Hie
which is inserted into the enmtter side of the PNO transistor B on the
sane sefd LdOkasulst 6attthe Aedeser rpsisheramgl vér bhirdereptis¢air are
integrated el ement thus constructed, and particularly a mechani smby which
the optdfall to each other and the resistance value of the first resister

is larger than that of the second resister and larger than that of

the third resister.

Accordimgtotheopticalintegratedelementofthethirdaspect,

by setting the value of the first resister at an optional value with

relative to the second resister and the third resister, it is

possible to generate a cancel signal on the basis of the non-linear

correlation characteristic between the output of the monitor photo

diode and the DC error component occurred by stray current generated

in the optical integrated element and to add or subtract the cancel

signal to/from the output of the signal photo diode, thereby it is

possible to remove appropriately the stray light which is generated

from the monitor photo diode and has the non-linear correlation

characteristic. Further, the electric stray light circuit can be

produced by adding only the PNP transistor and the resister,

therefore, it is possible to produce the electric stray light cancel

circuit easily with providing few changes in the circuit area on

the same semiconductor substrate.

According to a fourth aspect of the present invention, there

is provided an optical integrated element of the first aspect,



18 integrated el ement detects information stored in an optical disk with
reference to figure 2. Figure 2 is a diagramillustrating a signal
detecting nechanismfor an optical disk which enploys the optical
integrated el enent according to the fl3rst enbodi ment of the present
invention. In figure 2, nuneral 1 denotes an optical integrated el enent,
nuneral 4 denotes an optical disk, nunmeral 6 denotes a field | ends which
converges |aser light onto the optical disk 4. The optical integrated
element 1 is constituted by respective devices described hereinafter.
Nuner alwh2 rddnotrée ra Laserodided whechleatiratestragetighghtanoceardiremit
directions. Nuneral 3 denotes a rising mrror which changes the proceedi ng
pat h ofwhdrs ebmptrhieesaasetrénghssoentconrectedne e daddededioddeh2 monasoro
direct to the optical disk 4. Nuneral 5 is a hologramwhich diffracts a

li ght wWhcdo ids qareodueed hy ahBass tolre coasertleidght ancatdentiet oft heeopigunal
disk 4 is reflected thereby. Nuneral 7 denotes a signal photo diode to

whi ch thedefdieded didhy driigraeteg tiye tdei todogs fde Sof sthact densishorer al
denotes is a current/voltage anplifier which converts the output current of
the si gnalnhaid €hodae? dijraia pebtagaisdenals wahheatdesialedcarpidticati on
factor. Nuneral 9 is a nonitor photo diode to which the other |aser |ight
i's i ncigdentindWmRrakn25-8eneh esi mre §F £64d il Gidray didgheteancela &arleel bt

whi ch perfornms canceling of electric stray light. A description is given of
the opty gahil®teguatedi st erainddiise £@aSthé Wiath rifld cpatriceulody t¥rannan
operation thereof wth reference 19 to figure 2. At first, the | aser

di ode Z produced n 1t RIS GRMIIGHQYs SUkshicatie signiadioat esel 836k sl bghk
toward two directions. The proceeding path of one of the laser lights is

change%&y_]%if}feogf'bSé@Br@i££96n3ch§99c£9§i59§er b%itgl@%ni srHeoarged by the

field l'ens e radiated onto the optical disk The | aser |ight

radi at ed noi\cg]oor LG 0P Lol SAE& él‘hé Spé e££f§£ edoRG6RBRANE 86U PY 8N QUERREY

conponen ichhis recorded on the optical disk 4, and i1s diffracted by the

hol 5 tao be |nci t. [ [ : t
of the Srgreit ot b ok el rhCaRbERR TR R T e E e T e

current/vol t age | ifi 8 a I.red Lf1catdonfacten.,108nbhe

ot her Hath*The’ gttqﬁeercaln%:e&disatglglg% F?gﬁ?gg‘r%ﬁ%ﬁ‘%ge&r% gge %rniasoignci dent

to the Cimn'tor photo diode 9. The laser light emtted fromthe | aser diode
¢ Jt‘ff{

2 directl §s inci dent to the nonitor photo diode 9, and, the output

gener at ed 1 BREORE- kAt Bor Bttt e B Cdracet the ehte £ ne™ STPRE R gne

(3, deneraed, ol PERkRnStal ALl 9 Sl LIS ILISL Bhotecd ge Dot i,

Ehi s StTSp UL et HOWTGLS b T Tha aota: oty G vae 2808 efor

i ode FheGon G naG CPRESLEFAT™ FURFACaREL C L T e s By SefeRki Ry
monitor photo diode and the DC error component occurred by stray
current generated in the optical integrated element and to add or
subtract the cancel signal generated to/from the output of the signal
photo diode, thereby it is possible to remove appropriately the stray
light which is generated from the monitor photo diode and has the
non-linear correlation characteristic. Further, the semi-fixed

resister is mounted externally of the optical integrated element,

therefore, it is easy to operate it.



20 a cancel signal on the basis of the non-linear correlation
characteristic between the output of the nonitor photo diode 9 and the DC
error conponent occurred by the stray current generated in the opti cal
integrated el ement by setting a val uddof the resister RL shown in figure 1
at an optional value by the electric stray |light cancel circuit 25, and
addi ng or subtracting the cancel signal to/fromthe output of the signal
photo diode 7, it is possible to renove the DC error conponent occurred by
the electric stray light. Next, the electric stray |light cancel circuit 25,
which is a deeeredbry stdca ef bfiehtaspetheobriebemresveht iBReN i PR/ pehere
described in nore detail with reference to figure 1 and figure 5. At first,
in figureptovidedetrcnticalt Aafepirgitedcahenentiatgny 25 the éanstt eapedtpy
the PNP transistor B and the resister R, and the resister Rl is provided
only attd ltbeeffotirsh sfdecti wher®NP thersiisy orowd dsst WeenetREtEoReFtray
term nal 15. The corrector current value 13c of the PNP transistor B then
can be ldftai rexhdml tdier dwit oviiich etpiapieducdd ¢n niome ) samg ns¢pBepndpctpge X
(gR1/kT) "' (1) Were Inp" denotes collector current of the PNP transistor
@, anduditsratad ue is equal to the output current of the nonitor photo
diode 9. Further, g denotes an electron charge, Rl denotes a resistance

val ue of theacestsirg thlshk openeteasi Bodd zateanh e Lemeanss anheafidt th depetés t he
absol ute tenperature. In addition, the output voltage Vout of the

cur r entdwel tagm and idliert B Ccatdagy aliighitnednly 1t ke ricolittowsngdegdat ienisi n
whi ch the 21 output current of the signal photo diode 7 is represented as
| SPD angbddib refter preeidel thgeomtidd®e ititagrd e dlage ranphithemadnkains
represented as Vref Vout = Vref + RL *(ISPD - 13c)...(2) It cones to |ight
from t heyeaatian (iPatidt dtheneohppstatusuii emtpddeiding HewWwPhRangassiat or
@B is the cancel conponent for the output current |SPD of the signal photo
di ode 7%naSogupdiersed ai i ORsHE prhet yerncbhguedbpusubsErane .| no" of the
nonitor photo diode 9 and the cancel quantity I3~ will be shown in figure
5. Figure 5is a diagramillustrating a cancel current

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a circuit diagram of an optical integrated element
according to a first embodiment of the present invention.

Figure 2 is a diagram illustrating a signal detecting system
of an optical disk which employs the optical integrated element
according to the first embodiment of the present invention.

Figure 3 is a circuit diagram of an optical integrated element
according to a second embodiment of the present invention.

Figure 4 is a circuit diagram of an optical integrated element
according to a third embodiment of the present invention.

Figure 5 is a diagram illustrating a cancel current
characteristic of electric stray light in an electric stray light
cancel circuit according to the first embodiment of the present

invention.



characteristic of the electric stray light in the electric stray |ight
cancel circuit according to a second enbodi nent of the present invention.
In figure 5, the abscissas presents the output current value (Inp") of the
moni t or photo di ode, and the ordi nat® presents the cancel current quantity
(13~) of the PNP transistor B for the output current value of the nonitor
phot o di ode. Wen the cancel current characteristic for the electric stray
light by the electric stray light cancel circuit shown in figure 5 and the
characteristic of the electric stray light in the conventional optic
integrate elBrmnte $hdam i AGLpH dléugtsacdngaF B, ChAr 3Gt abbit 0t Ciﬁﬁ?’et he
bot h val ues show cl ose approxi mation. Therefore, it is possible to renove
the elebeciciststapy Libhtcumpshens tappriciah ataeyt oy igdylaet rhdleré1on
collector current 13~ of the PNP transistor Q3 fromthe output current |SPD
of theasdgred lohct @gdiiodd The oRPpPRbrewerent hef difr fqrd tf RAHYRE °C&ncel
circuit 25 can be produced by adding only the PNP transistor @B and the
resi stizm Ricodhentional bptéaplojhhgaaabegokedemeditol ithic integrated
circuit technique, it is easily possible to produce the PNP transistor (B
and the resiBi@ur®kl drs ghéisgnmanohtlics bratimgta aicgndl ¢l tRHtdng By stem
conventional current mrror circuit 14 and current/voltage anplifier 8 are
al so psodanedptdicdal piini demplédpinghangesviemttilmmadubeptiatal ataacarathe
sem conductor substrate. As described above, according to the optical

i ntegr@atedegtenent of the first enbodi nent, by setting a value of the
resister RL included in the electric stray light cancel circuit 25 at an
option val uepighee eBedtsr i didgyathi ght whaetela ciemicén@ictan gehetavgea
cancel signal on the basis of the non-linear correlation characteristic
bet weepohbei eyt pHY af cbheemgabhal pbetieadi adecgrancd ldeDErdr rier vdenEshent
occurred by the stray current generated in the optical integrated elenent 1
and cappagddeOpisHbtaaG! ofthanCapeelcasi gnalk.t o/ from the output of the signal
photo di ode, and therefore, it is possible to renove appropriately the

el ectric strayghighy whigh é&ﬂﬁi@ﬁ@i@dﬂid@fﬁrﬁ@f N deart iphotde vii ke iand
has the non-linear correlation characteristic. In addition, since it is
possi blLg L0, ARPEORRLALEhY At aRBYatiRe elfethkl G ettilcaiducgitlr camanerte is
contalnea in the output of the signal photo diode 7, the current/voltage
anpl i fh%geﬁ@'t%& anpkinki 8% thike 10utRuy ft ddhe 15 ek i ofieyeen dave a
br oadene nam c range fromthe reduction in the DC of fset, thereby
resulting ingag, o230any opréateus eading aul of &1 goaventiBaaLi oghdiedln
systens in MEI R optical utilization efficiency is low as in an optical
servo ti rdi ng disk, splended effects can be obtai ned.
Furthe?¥ggﬁgggP§cF§F@%§%fay light circuit 25 can be produced by addi ng only
the PNP transistor and the resister, therefore, the electric stray |ight
cancel circuit can be produced easily on the sane sem conductor substrate

wth EE@éEdh%%Ef%W ifﬁﬁif%#ﬂﬂfﬁﬂﬁ area. Wile a device for renoving

only r'ror conponent occurre
(Embodiment 1.)

Hereinafter, an optical integrated element according to a
first embodiment of the present invention will be described with
reference to figure 1 and figure 2.

Figure 1 is a circuit diagram of the optical integrated element
according to the first embodiment of the present invention.
In figure 1, numeral 1 denotes an optical integrated element.

The optical integrated element 1 comprises a laser diode 2 which



by the electric stray |ight was described in the first enbodi nent of the
present invention, it is possible to construct a device which is provided
with a stray light cancel circuit as disclosed in Japanese Published Patent
Appl i cation No. Hei.6-45838 and al so r¥noves even the optical DC error
conponent occurred by stray light generated by reflected |ight of the |aser
diode 2 or stray light generated by irregular reflection and the like in
the optical integrated el enent. (Enbodinent 2.) Hereinafter, an optical
integrated el enent according to a second enbodi nent of the present .

| nvent TRAANGS B ik dridbd AT S dre heE T P yurd BLIF urleCO | dtgde
circuit diagramof the optical integrated el enment according to the second
enbodi Meveleh nerelsppesent 1 gRt ehdicdnls PRItS imed ¥agn oRcedt &hedl BF adkation
according to the second enbodi nrent of the present invention differs from

t he opthiicdits firegr &hed leiserediodend aecodraiAgntotehbhei pRELEADOA: ABNRNGf
the present invention in which the electric stray light cancel circuit is
producéd bgflRetPNPte BRRY stamoQL torheh PP diradss PsEpem g thigeC R e5¢BE er
Rl, only in that an electric stray |ight cancel circuit according to the
second ignbodpretionst ¢ diheeerhystioa PAPPEE afsitdeoptinar dhEapPNRtEPanE1ghbr
B, the resister RL, a resister R4 and a resister R5. So, description about
conponéiran ithec dramsr Widde chponettpwitadie § i sstrenbod heage wiplpier
omtted by enploying the sane references as those enployed in the first
enbodi reeghichncénygeres ZhRbutkht endrRbtdehdte ségnstepsotespentd Velptoand
an electric stray light cancel current 35 is produced by the PNP transistor
Ql, the RMRAtes steyndB, wihe aedesterdRimpilhdicesishnerfaRicand & heuresist er
R5. Further, the electric stray light cancel circuit 35 is constituted such
t hat t hel figsiciresiist éd Rbri sonnsell bdgathé heniesd idrerowtipde: off the laser
transistor B which is connected to the signal photo diode 7, the second
resi st eridke i2s tbnper¢edsaant heawdidd eyl sxitde Ofstiraey lighsi shaceQlcwheahti s
connected to the nonitor photo diode 9, and further, the third resister R5
i s insery exbrtpar pREhin®na beineen ibeieni btethsi deeotribestragsisyar.Q@ and
the power termnal 15. The collector side of the transistor Q2 is |ed out
to an externale fefadided ar,ogdedsfofid g v@neneatredrhAsasses, f huadrahe
resister R3 or a |laser power control circuit 19 which are provided

ext er naly yidrd ddhe Opwed! tietaaraal, eduleed@nt 71andhe10geheak ampegrated,

el ement thus constituted, particularly on the operation thereof wll be
descri hgghapdh20ef i enee o Pol tgYe G ermdnad., 4h8 d@seradilgdeerot adiaat esekaser
light toward two directions, and one of the laser light is radiated onto
the optiGalr At Ad0t it & ShoWhdd 2 glen@) aRd sii & theelsl, eahedrBodBRotes
incident to the signal photo diode 7 . The other laser light is incident to

the nonj tornpheto. 4i 0de; Seet Nebhi Sa688epol;08 ABPEEEE1BAOt O di ode 9
generates the output current in proportion to the em ssion output of the

| aser diode %q‘ﬁ}?e”',d @ﬂetBEFEQE‘E tddiRs dlu @l 15 ggpekakes ddie St ray: Syr 58y
ra pOI’tI (0] t he

from peri phe on noni tor photo diode 9 in the sem conduct or

substr gt hi$18tHaY OfelLeak; WL ChAGILEL §hice
agai nstaéjt%e otuﬁph?lgfﬁgh%&%%ﬁ%? qgﬁgt%(}):@d?%%e, anld t he setray curren?
flowi ng into the signal photo diode 7 gives a DC error conponent due to

electric stray light in the output of the signal photo diode 7.
In figure 1, the current mirror circuit 14 including the PNP

transistor Q2 controls the emission output of the laser diode 2 to
be constant, together with the PNP transistor Ql. Further, the PNP
transistor Q1 and the PNP transistor Q3 insert the resister Rl into
the emitter side of the PNP transistor Q3, to produce an electric

stray light cancel circuit 25, which performs canceling of the



So, in order to renmove the DC error conponent due to the electric stray
light, the electric stray light cancel circuit 35 sets a resistance val ue
of the resister R, a resistance value of the resister R4 and a resistance
val ue of the resister R5 respectivelyl7 on the basis of the above-mentioned
equations ( 1) and ( 2 ) . In this case, respective values of the resister
R1, the resister R4.and the resister R5 are set so that the values of the
resister R4 and R5 should be equal to each other (R4=R5) , and the val ue of
the resister RL should be larger than that of the resister R4 and the

resi st @leRELIR > ¥=RBIJhtin ot her words, by setting a value of the
resister RL at an 26 optional value against the resisters R4 and R5,
whose resi stBmeeenattes of e heetPNRyralans istar &l3ectthiec egtlicdp rl oghtheaRBEI
circuit 35 generates a cancel signal which corresponds to the DC error
conpongrtartsEid tayr @1nand|ihreanitdered ttinen PiRar nenet s50F Qagaiensennhetedt put
of the nonitor photo diode 9 and adds or subtracts the cancel signal

t o/ f r omittthe oougt pubtbert handi ghah phonectedde; thwepebyrt bervaped the De
error conponent having the non-linear correl ation characteristic agai nst

t he outijmde afr tthe comirecrtophotfotde oBEP Ot rawss deser i bedrabdvne, biaset kg dpei cal
integrated el enent according to the present invention, the resister R4 is
provi dedibetrared stthe AR Ae ananstaed@li andrichenpoher, tatdithaln ¢Snneheed
resister R5 is provided between the transistor @ and the power term nal
15, andd hthd esdtsiede RIf i themiwretb beivees dhed®NP. t Thasbaser ofBtandPibe
poser term nal 15, respectively. Further, the resistance values of the

resi st edr fis iadith # s iestshpecRbdare 136 pagwablfytharneNe hearesisiance ¥abue
of the resister RLis set to be larger than that of the resister R4 and the
resi st efo Rhe Bage dhthe bhe Rl ot e respsteivRlyl sars@tchat capreptbenal
val ue against the resister R4 and the resister R5. Thereby, it is possible
to remyse HPPER kakhelky sthe BE e5resncospodctd 0e Watehdy dthenhst saynhight
which is generated fromthe nonitor photo diode 9 and has the non-Iinear
correl gl cig@cteri stic against the output of the nmonitor photo diode 9.
In addition, even when the nunber of resisters is increased, it is possible

to produce t%ﬁlﬁ‘é’é“t@leﬁcb@feb&%fﬁ o¢apge! pigp rt%’elﬁsﬁs&@@%jﬂ isoﬁohhéc&‘:éefe
senlconductor substrate with providing few 27 changes in the circuit

R e R e R R

ref erer‘gi@pitjpf{é]gl{r—p, 4-ransistor Q4, and the like, and is connected to the
semi-fixed resister R3 which is provided externally to the optical
integrated element 1. The laser power control circuit 19 drives the
laser diode 2 with a constant current which is set by the laser power
control voltage terminal 20.

The electric stray light cancel circuit 25 according to the
first embodiment of the present invention produces the PNP
transistors Q1 and Q3 which constitute the circuit and the resister
Rl which is inserted into the emitter side of the PNO transistor
Q3 on the same semiconductor substrate.

A description is given of the optical integrated element thus

constructed, and particularly a mechanism by which the optical



Figure 4 is a circuit diagramaccording to the third enbodi ment of the
present invention. This optical integrated elenent according to the third
enbodi ment of the present invention differs fromthe optical integrated

el ement according to the first enbodilfent of the present invention only in
that the resister Rl constituting the electric stray light cancel circuit
is provided externally to the optical integrated elenent 1 as a sem -fi xed
resi ster R6 connected through an external correction termnal 22 included
in the electric stray light cancel, circuit, So, description apout .
Compon e 457 I A ARorte GHd HEOR |3 EET Snbii Fneb nf PRLpiL ok
omtted by enploying the sane references as those enployed in the first
embodi MR NSEFIYe W WiFRFRI2 22 denotes an external correction term na
and nuneral 6 denotes a sem -fixed resister, and the electric stray |ight
cancel circuiftlas e s2cohst Pt ulEAIEFBN 4lHdtS TRt t Cer S38TRL of A HRE PN
transi stor B connected to the cathode of the signal photo diode 7 is

enpl oy & ERHPREET ARl OB bEFettd bRk Y Rth&MPlp ot heherbpEréal N AT EEEEed
el enent and that the sem -fixed resister R6 is connected to the external
cor r ectdlemandt ni agFording tepehathiiss totrpedinpht ©f thaPeGsarddl RY@FBAPt hus
constituted 28 will be described with reference to figure 4. At first,
the | aser di ddef2onzgiat evmersdr 1| dghotesvan erttisadi fategsasedandenart of
the laser lights is radiated onto the optical disk (not to be shown in
figurenumetdls & denecesdancobelicati depk, trondea ki geEngiest ¢ diede ¥endpe
other laser light is incident to the nonitor photo diode 9. In this case,

t he nonitticth plotee ietlel sggenergiteonthe the prtotal ebtsk nd proper opbhced t he
em ssion output of the |aser diode 2, and at the sane tine it al so

gener atiescddm tsdd ay eqemitehti  comsthéuped pheresd pgoriveodesfi celsedaparibed
photo diode 9 in the sem conductor substrate 10. This stray current has a
non- | i rmesare imd Pidr chiumet et | ZtdenamEs rstlatskeer dutoplet wbfichheadboaiceer Lpheto

di ode, and the stray current flowng into the signal photo diode 7 gives a
DC err drigiaimporert e diaeeltdotsi.c Minenal Bgidndete s her Dut potmiofrdrhehschnal
photo diode 7. So, in order to renove the DC error conponent due to the

el ectrighafigery thegbtocktbeiabepath o Stonay offi ght aneellighrtuiemidiesetsom
resi stance value of the sem -fixed resister R6 on the basis of the

above- rey i1onesk efiidd assd ds )tAmdifedt )to die adhelcabrabskthe Bhmetalc
stray light cancel circuit 45 sets a value of the sem-fixed resister R6 at
an optipnal avaldle g gehdes faaedical 1siqgarakhwihchscprbaspeadsyt enthe DC
error conponent having a non-linear correlation characteristic against the
out put afe thaHFONLERE ROt th edetRe A @ddsii@n subd raghisdtthel enBeeby .
signal to/fromthe output of the signal photo diode, thereby to renove the
DC err QfuOnPoneftnbavisng ditndoRtdean oger telwaii e haragteciceld ¢iggai nst
t he out put 29 of the nonitor photo diode 9. As described above, in the
opti calgi fteorad edo ¢! @H@Dho%??éﬁl' RO ils0 ithe ddhid d efediarerierRftddei present
invention, the emtter side of the PNP transistor B constituting the

el ect ri G, Stdyay/4d 0 g & ARl 1 € 1€ Winli AP chbiveMRIsOYRE Atk Al of the
correction term nal %2, and the value of the sem -fixed resister R6

ConnECt§¥5nal photo diode 7 into a voltage signql with a desired
amplification factor. Numeral 9 is a monitor photo diode to which
the other laser light is incident. Numeral 25 denotes an electric
stray light cancel circuit which performs canceling of electric
stray light.

A description is given of the optical integrated element thus

constituted, and particularly on an operation thereof with reference



to the external correlation termnal 22 is set at an optional val ue,
thereby it is possible to renove appropriately the DC error conponent
occurred by the electric stray current which is generated fromthe nonitor
phot o di ode 9 and has the non-linear &brrelation characteristic against the
out put of the nonitor photo diode 9. Further, in the optical integrated

el ement according ta the third enbodi nent of the present invention, it is
possi ble to generate the cancel signal for the electric stray |ight
generated fromthe nonitor photo diode 9 by adjusting the sem -fi xec.

resi st ekoORBiIgMrehZis provided externally to the optical integrated el enent
1, and therefore, the operation of the circuit is easily. APPLICABILITY IN
| NDUSTORY TheRbpfirat, i hheglased diodent? aveashuiery e the peeseandpaGenti on
can appropriately renmove the electric stray light which is generated from

t he nonstlostpaveo 10i ovkdisate had agemon-Idhteatowardeltaoi ohi xdrtibeneri sthe
agai nst the output of the nonitor photo diode. In this way, in the

currentpvotéadiéngnm il icefr ofner o&nphe fid seyr tliegyhhs pet chénghd By grisd rlsding
diode, it is possible to obtain a 30 wi de dynam c range, thereby it is
possi bleitporead and shenbdseappigipt it etgnvdiged iksy pard ifoidlat |hersf feedta ve
in systenms having a |low optical utilization efficiency as in an opti cal
servo typerdampaedd orrterahd pgtdicak. disB14 CLAKNEL dseAnl gt aad d i ant esdy roattesd
el ement, conprising: a | aser diode which radiates laser light toward two
directi ®R8;optical disk 4 is reflected accompanied by an output component
which is recorded on the optical disk 4, and is diffracted by the
hologram 5 to be incident to the signal photo diode 7. The output
current of the signal photo diocde 7 is converted into a voltage signal
by the current/voltage amplifier 8 with a desired amplification
factor.

On the other hand, the other irradiation light from the laser
diode 2 is incident to the monitor photo diode 9. The laser light
emitted from the laser diode 2 directly is incident to the monitor
photo diode 9, and, the output current in proportion to the emission
output of the laser diode 2 is generated from the monitor photo diode
2, and at the same time, stray light is generated at peripheral
portion of the monitor photo diode 9 in the semiconductor substrate
10. This stray current has a non-linear output characteristic with
respect to the output of the monitor photo diode, and this stray
current flowing into the signal photo diode 7 gives a DC error
component due to the electric stray light to the output of the signal

photo diode 7.

So, the electric stray light cancel circuit 25 by generating



a current mrror circuit which controls an em ssion output of the |aser

di ode to be constant; a nonitor photo di ode which detects the em ssion
output of one of the irradiation lights fromthe | aser diode; a signal
phot o di ode which detects a |ight whiZeh is produced by that the other
irradiation light fromthe |laser diode is incident to an recording nedi um
and is reflected; a.current/voltage anplifier which converts a current
detecting signal outputted fromthe signal photo diode into a voltage with
anplifying the current; and an electric stray |ight cancel circuit which
gener akescancahceiigiahaloronthfe asis of atgén-ﬂQﬁTe]alrn%lf r @oagedmtion
characteristic between the output of the nonitor photo diode and a DC error
conponeiia rectemisd iy betwapgnc theept tgeher Bttt mentiHoophiodsl dipdegP aard

el ement and adds or subtracts the cancel signal to/fromthe output of the
si gnal thleoD6 dirode. cempPhentpbicakridt byr hedsereyeenragndefemeratiedcimi m
1, wherein there is provided the electric stray |ight cancel circuit which
conpri sée aptriaad $hoegrateeceddmentabyashtténgf at alwendforthe B2sphiven

di ode, a transistor connected to a cathode of the signal photo diode and a
resi st @1 whoweh irs fiigsewrt ecat ahoop hioral ttadruesbgetind etllee ttriansicsagrlight
connected to the signal photo diode, and which, by setting a value of the
resi st efanate larciopiuionalsyabnd, ageiemates sulcancetisgghhk canded beisjrsalof
the non-linear correlation characteristic between the output of the nonitor
phot o dicode candrisheubpuer bdr thenpaogaal paotbr ddoby 3iray csrpessibkaetat ed
in the optical integrated el enent and adds or subtracts the cancel signal

t o/ f r orpelnitercOUhpUbC @fr Hdie con@dale nphot oudiredeny ThelTbeeopticad t ray dgrgtted

el ement as defined in claim?2, wherein there is provided the electric stray
li ght cancel yeixitGUith eMi1&t tGapIgt5es; tihiaght hearddd Stciesi st €25) swhihskr i ed
into the emtter side of the transistor connected to the signal photo

di ode, 4 BRasgeendiEeSEE BImdiSt bFSEKRs @ dJtrt L ROeaRl bherwSi Ugeodesbeibed
transi stor connected to the nonitor photo diode, and further, the third

resi st g g% ddSRIELd i, thereratderesi gegefet Deahgansgster swhich is
included in the current mrror circuit,
At first, in figure 1, the electric stray light cancel circuit
25 is constituted by the PNP transistor Q3 and the resister Rl, and
the resister Rl is provided only at the emitter side of the PNP
transistor Q3 between the power terminal 15. The corrector current
value I,, of the PNP transistor Q3 then can be obtained by the
following equation.
in (1..) =1n (1,0 + 1,0 X (gqrl/kT) - (1)
Where I, denotes collector current of the PNP transistor Q2,
and this value is equal to the output current of the monitor photo
diode 9. Further, g denotes an electron charge, Rl denotes a
resistance value of the resister R1l, k denotes Boltzmann’s constant
and T denotes the absolute temperature.

In addition, the output voltage V,. of the current/voltage

amplifier 8 can be obtained by the following equation, in which the



and in. which the resistance value of the second resister and the resistance
value of the third resister are equal to each other, and the resistance
value of the first resister is larger than that of the second resister and
| arger than that of the third resist@. 4. The optical integrated el enent
as defined in claim1l, wherein there is provided the electric stray |ight
cancel circuit which conprises a transistor connected to a cathode of the
nonitor photo diode and a transistor connected to a cathode of the signal
phot o 33 diode, and by enploying the emtter side of the tranS|stor
connecPBEPuS SUEEERGAE Tofthehs ig IPhsier Slifidsiel alsS P RBQ T MEEA cdF reet i on
termnal for the optical integrated el enent and setting the value of a
sem - f RBRed thesirsfer ep@netaldido Yhetxt@rnaenEoVeLERTONAPBLHIASE & 1dn
optional value, generates a cancel signal on the basis of the non-linear
correl aepoaseh&edcesr Vsé:i-c bet ween the output of the nonitor phot o di ode
and the DC error conponent occurred by stray current generated in the

opti cal,j mtwegrarek elrpent,and- s or subtracts the cancel signal to/from
t he output of the signal photo diode. 5. The optical integrated el enent as
defined in &ty cafmed dianlliglot 4frovhetlee negghet ebect ) cthttayhkei ghlotl leatcsd
circuit is produced on the sane sem conductor substrate. .Al.An. AH?. A] . Al
A Al . AdrABnANI A Alfl tAy PMP A rafisA A AKSAY s AS1A.CANAS IASORPAGEA AL Ay 2018 . Af .
Af 008 P[

M w mhe{iYpaa] cat cean t d,gad € lcakdghead) plaucajlmaja:a}cs]ocatha]ml]a:taﬂmkmag calc
a]ca]ca]ca]ca]ca]ca]ca]cTa]cTa]ca]caI "7 RE#HH#BWWE
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5578D: <<| =@\NB@Bt DsH
VHKNNNGERBRe1 quantity I,. will be shown in figure 5
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When the cancel current characteristic for the electric stray
light by the electric stray light cancel circuit shown in figure
5 and the characteristic of the electric stray light in the
conventional optical integrate element shown in figure 6 are
compared, it 1s apparent that the both values show close
approximation. Therefore, it is possible to remove the electric
stray light component appropriately by subtracting the collector

current I,. of the PNP transistor Q3 from the output current I, of

the signal photo diode 7.
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Further, the electric stray light cancel circuit 25 can be
produced by adding only the PNP transistor Q3 and the resister Rl.
Therefore, by employing a bipolar monolithic integrated circuit
technique, it is easily possible to produce the PNP transistor Q3
and the resister R1 on the semiconductor substrate 10 on which the
conventional current mirror circuit 14 and current/voltage
amplifier 8 are also produced, with providing few changes in the
substrate area of the semiconductor substrate.

As described above, according to the optical integrated
element of the first embodiment, by setting a value of the resister
Rl included in the electric stray light cancel circuit 25 at an option
value, the electric stray light cancel circuit 25 can generate a
cancel signal on the basis of the non-linear correlation
characteristic between the output of the monitor photo diode 9 and
the DC error component occurred by the stray current generated in
the optical integrated element 1 and can add or subtract the cancel
signal to/from the output of the signal photo diode, and therefore,
it is possible to remove appropriately the electric stray light which
is generated from the monitor photo diode and has the non-linear
correlation characteristic.

In addition, since it is possible to appropriately remove the
electric stray light component contained in the output of the signal
photo diode 7, the current/voltage amplifier which amplifies the
output of the signal photo diode can have a broadened dynamic range

from the reduction in the DC offset, thereby resulting in an
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appropriate reading out of signals. Particular in systems in which
optical utilization efficiency is low as in an optical servo type
magnetic recording disk, splended effects can be obtained.

Further, the electric stray light circuit 25 can be produced
by adding only the PNP transistor and the resister, therefore, the
electric stray light cancel circuit can be produced easily on the
same semiconductor substrate with providing few changes in the
circuit area.

While a device for removing only DC error component occurred
by the electric stray light was described in thg first embodiment
of the present invention, it is possible to construct a device which
is provided with a stray light cancel circuit as disclosed in
Japanese Published Patent Application No.Hei.6-45838 and also
removes even the optical DC error component occurred by stray light
generated by reflected light of the laser dicde 2 or stray light
generated by irregular reflection and the like in the optical
integrated element.

(Embodiment 2.)

Hereinafter, an optical integrated element according to a
second embodiment of the present invention will be described with
reference to figure 3.

Figure 3 is a circuit diagram of the optical integrated element
according to the second embodiment of the present invention. This

optical integrated element according to the second embodiment of

the present invention differs from the optical integrated element
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according to the first embodiment of the present invention in which
the electric stray light cancel circuit is produced by the PNP
transistor Ql, the PNP transistor Q3 and the resister R1, only in
that an electric stray light cancel circuit according to the second
embodiment is formed by the PNP transistor Q1, the PNP transistor
Q3, the resister Rl, a resister R4 and a resister R5. So, description
about components in common with components of the first embodiment
will be omitted by employing the same references as those employed
in the first embodiment.

In figure 3, R1, R4, and R5 denote resisters respectively, and
an electric stray light cancel current 35 is produced by the PNP
transistor Ql, the PNP resister Q3, the resister R1l, the resister
R4 and the resister R5. Further, the electric stray light cancel
circuit 35 is constituted such that the first resister Rl is inserted
at the emitter side of the transistor Q3 which is connected to the
signal photo diode 7, the second resister R4 is inserted at the
emitter side of the transistor Ql which is connected to the monitor
photo diode 9, and further, the third resister R5 is inserted at
a position between the emitter side of the transistor Q2 and the
power terminal 15. The collector side of the transistor Q2 is led
out to an external terminal provided for being connected to a
semi-fixed the resister R3 or a laser power control circuit 19 which
are provided externally to the optical integrated element 1.

The optical integrated element thus constituted, particularly

on the operation thereof will be described with reference to figure
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The laser diode 2 radiates laser light toward two directions,
and one of the laser light is radiated onto the optical disk (not
to be shown in figure) and is reflected to be incident to the signal
photo diode 7. The other laser light is incident to the monitor photo
diode 9. In this case, the monitor photo diode 9 generates the output
current in proportion to the emission output of the laser diode 2,
and at the same time it also generates the stray current from
peripheral portion of the monitor photo diode 9 in the semiconductor
substrate 10. This stray current has a non-linear output
characteristic against the output of the monitor photo diode, and
the stray current flowing into the signal photo diode 7 gives a DC
error component due to electric stray light in the output of the
signal photo diode 7.

So, in order to remove the DC error component due to the electric
stray light, the electric stray light cancel circuit 35 sets a
resistance value of the resister R1l, a resistance value of the
resister R4 and a resistance value of the resister R5 respectively,
on the basis of the above-mentioned equations (1) and (2). In this
case, respective values of the resister R1l, the resister R4 and the
resister R5 are set so that the values of the resister R4 and RS
should be equal to each other (R4=R5), and the value of the resister
Rl should be larger than that of the resister R4 and the resister

R5 (R1>R4 (=R5)).

In other words, by setting a value of the resister Rl at an
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optional value against the resisters R4 and R5, whose resistance
values are set equally, the electric stray light cancel circuit 35
generates a cancel signal which corresponds to the DC error component
having a non-linear correlation characteristic against the output
of the monitor photo diode 9 and adds or subtracts the cancel signal
to/from the output of the signal photo diode, thereby to remove the
DC error component having the non-linear correlation characteristic
against the output of the monitor photo diode 9.

As described above, in the optical integrated element
according to the present invention, the resister R4 is provided
between the PNP transistor Ql and the power terminal 15, the resister
R5 is provided between the transistor Q2 and the power terminal 15,
and the resister Rl is mounted between the PNP transistor Q3 and
the poser terminal 15, respectively. Further, the resistance values
of the resister R4 and the resister R5 are set equally, and the
resistance value of the resister Rl is set to pbe larger than that
of the resister R4 and the resister R5, and, thus, the value of the
resister Rl is set at an optional value against the resister R4 and
the resister R5. Thereby, it is possible to remove appropriately
the DC error component occurred by the stray light which is generated
from the monitor photo diode 9 and has the non-linear correlation
characteristic against the output of the monitor photo diode 9.

In addition, even when the number of resisters is increased,
it is possible to produce the electric stray light cancel circuit

35 easily on the same semiconductor substrate with providing few
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changes in the circuit area.

(Embodiment 3.)

Hereinafter, an optical integrated element according to a
third embodiment of the present invention will be described with
reference to figure 4.

Figure 4 is a circuit diagram according to the third embodiment
of the present invention. This optical integrated element according
to the third embodiment of the present invention differs from the
optical integrated element according to the first embodiment of the
present invention only in that the resister Rl constituting the
electric stray light cancel circuit is provided externally to the
optical integrated element 1 as a semi-fixed resister R6 connected
through an external correction terminal 22 included in the electric
stray light cancel circuit. So, description about components in
common with components of the first embodiment will be omitted by
employing the same references as those emplcoyed in the first
embodiment.

In figure 4, numeral 22 denotes an external correction terminal
and numeral 6 denotes a semi-fixed resister, and the electric stray
light cancel circuit 45 is constituted such that the emitter side
of the PNP transistor Q3 connected to the cathode of the signal photo
diode 7 is employed as an external correction terminal 22 for the
optical integrated element and that the semi-fixed resister R6 is

connected to the external correction terminal 22.

A operation of the optical integrated element thus constituted
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will be described with reference to figure 4.

At first, the laser diode 2 radiates laser light toward two
directions, and one of the laser lights is radiated onto the optical
disk (not to be shown in figure) and is reflected to be incident
to the signal photo diode 7. The other laser light is incident to
the monitor photo diode 9. In this case, the monitor photo diode
9 generates the output current in proportion to the emission output
of the laser diode 2, and at the same time it also generates the
stray current from the peripheral portion of the monitor photo diode
9 in the semiconductor substrate 10. This stray current has a
non-linear output characteristic against the output of the monitor
photo diode, and the stray current flowing into the signal photo
diode 7 gives a DC error component due to electric stray light in
the output of the signal photo diode 7.

So, in order to remove the DC error component due to the electric
stray light, the electric stray light cancel circuit 45 sets a
resistance value of the semi-fixed resister R6 on the basis of the
above-mentioned equations (1) and (2). In other words, the electric
stray light cancel circuit 45 sets a value of the semi-fixed resister
R6 at an optional value and generates a cancel signal which
corresponds to the DC error component having a non-linear
correlation characteristic against the output of the monitor photo
diode 9, and adds or subtracts the cancel signal to/from the output

of the signal photo diode, thereby to remove the DC error component

having the non-linear correlation characteristic against the output
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of the monitor photo diode 9.

As described above, 1in the optical integrated element
according to the third embodiment of the present invention, the
emitter side of the PNP transistor Q3 constituting the electric stray
light cancel circuit 45 is employed as an external correction
terminal 22, and the value of the semi-fixed resister R6 connected
to the external correlation terminal 22 is set at an optional value,
thereby it is possible to remove appropriately the DC error component
occurred by the electric stray current which is generated from the
monitor photo diode 9 and has the non-linear correlation
characteristic against the output of the monitor photo diode 9.

Further, in the optical integrated element according to the
third embodiment of the present invention, it is possible to generate
the cancel signal for the electric stray light generated from the
monitor photo diode 9 by adjusting the semi-fixec resister R6 which
is provided externally to the optical integrated element 1, and

therefore, the operation of the circuit is easily.

APPLICABILITY IN INDUSTORY

The optical integrated element according to the present
invention can appropriately remove the electric stray light which
is generated from the monitor photo diode and has a non-linear
correlation characteristic against the output of the monitor photo
diode. In this way, in the current/voltage amplifier for amplifying

the output of the signal photo diode, it is possible to obtain a
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wide dynamic range, thereby it is possible to read out signals
appropriately. This is particularly effective in systems having a
low optical utilization efficiency as in an optical servo type

magnetic recording disk.
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CLAIMS

1. An optical integrated element, comprising:

a laser diode which radiates laser 1light toward two
directions;

a current mirror circuit which controls an emission output
of the laser diode to be constant;

a monitor photo diode which detects the emission output of
one of the irradiation lights from the laser diode;

a signal photo diode which detects a light which is produced
by that the other irradiation light from the laser diode is incident
to an recording medium aﬁd is reflected;

a current/voltage amplifier which c¢onverts a current
detecting signal outputted from the signal photo diode into a voltage
with amplifying the current; and

an electric stray light cancel circuit which generates a
cancel signal on the basis ‘of a non-linear correlation
characteristic between the output of the monitor photo diode and
a DC error component occurred by stray current generated in the
optical integrated element and adds or subtracts the cancel signal
to/from the output of the signal photo diode.

2. The optical integrated element as defined in claim 1, wherein
there is provided the electric stray light cancel circuit

which comprises a transistor connected to a cathode of the monitor
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oto diode, a'transistor connected to a cathode of the signal photo

diode and a resister which is inserted into the emitter side of the
transistor connected to the signal photo diode,

and which, by setting a value of the resister at an optional
value, generates a cancel signal on the basis of the non-linear
correlation characteristic between the output of the monitor photo
diode and the DC error component occurred by stray current generated
in the optical integrated element and adds or subtracts the cancel
signal to/from the output of the signal photo diode.
3. The optical integrated element as defined in claim 2, wherein

there is provided the electric stray light cancel circuit
which comprises that the first resister is inserted into the emitter
side of the transistor connected to the signal photo diode, the
second resister is inserted into the emitter side of the transistor
connected to the monitor photo diode, and further, the third resister
is inserted into the emitter side of the transistor which is included
in the current mirror circuit,

and in which the resistance value of the second resister and
the resistance value of the third resister are equal to each other,
and the resistance value of the first resister is larger than that
of the second resister and larger than that of the third resister.
4. The optical integrated element as defined in claim 1, wherein

there is provided the electric stray light cancel circuit which
comprises a transistor connected to a cathode of the monitor photo

diode and a transistor connected to a cathode of the signal photo
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iode,

and by employing the emitter side of the transistor connected
to a cathode of the signal photo diode as an external correction
terminal for the optical integrated element and setting the value
of a semi-fixed resister connected to the external correction
terminal at an optional value, generates a cancel signal on the basis
of the non-linear correlation characteristic between the output of
the monitor photo diode and the DC error component occurred by stray
current generated in the optical integrated element and adds or
subtracts the cancel signal to/from the output of the signal photo
diode.
5. The optical integrated element as defined in any of claim 1
to 4, wherein

the electric stray light cancel circuit is produced on the same

semiconductor substrate.



