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YCTPOWCTBO BO3BYXXAEHUA CETUATKWN N1A3A
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Ten.: 0532-283552, e-tal: Kal BT@HO.eclmnAemmna

AHHOTauua — Pa3paboTaHbl MPUHUUNbLI NOCTPOEHUA CBe-
TOAMOAHOTO yCTPOWCTBA ynpaBneHns BO3OYXAEHUEM CeTyaTKu
rnasa BO BpeMs (POTOHHOW peTuHOrpaduu. [MonyyeHbl 3neK-
TPUOMArHUTHbIE MOAA OMTUYECKOro AManasoHa O4YeHb HU3KOW
MHTEHCMBHOCTU. lViccnefoBaHbl BO3MOXHOCTU WHTEPAKTUBHOIO
1 aBTOMaTVN3MPOBAHHOIO YNpaB/fieHNA WHTEHCUMBHOCTbIO, 4acTo-
TOli W KOOpAWHaTaMu [NaBHOrO HanpaB/ieHWsi CBETOAWOAHOrO0
N3NyYeHuns.

|. BBegeHune

Ona o6HapyXeHUs HeWpoTOoKCMKaLUU 4YenoBekKa
HaHo4yacTMUaMW MEepCcneKTUBHO TMPUMEHEHWE 3/eK-
TpopeTuHorpadum [1]. PeTuHorpacduyeckue wnccne-
LOBaHUSA NpUMeHseTca B odTanbMonoruu. Mpu 3Tom
NAOTHOCTb 3HEPruM BO3OYXAEHUA ceTyaTKu rnasa
coctanaet (0.01-30) Kg-cek/m2[2]. Ona wnpaeHTudum-
Kauuy Tuna HeWpoTOKCMKauuu, OLeHKe eé cTeneHu
HEeo06X04MMO YMEHbLIEHNE WHTEHCUBHOCTU CBETOBOTO
BO30OYX/AEeHNA ceTyaTKM Ha HEeCKONbKO MOpAAKOB. Bbl-
cokas 4YYBCTBUTENbHOCTb rnasa [0 YPOBHA BO36YX-
neHnss ero cBeToM (HECKONbKO (POTOH) u3BecTHa [3].
BO3MOXHOCTVM BM3yasbHOW CcUCTEeMbl 4YenoBekKa K 06-
HapyXXeHuto cnabblXx ONTUYECKMX CUTHa/NO0B NpU Hayu-
HbIX WCCNeAOBaHMSAX B KBaHTOBO (U3UKe, HeNnpo-
6uonornun, HeBpPONOrNM ceivac MHTEHCUMBHO WU3y4varoT-
ca [4]. OpHako Ana uccnepoBaHuii B 06/1acTU HaHo-
TOKCMKOMIOTMM 0Ka3anocb Heo6X0oAMMbIM cO3jaHue
605ee KOMMAaKTHbIX, YMNpaB/ifeMblX, MeTPOJIOTUYECKM
HOPMUpPYEeMbIX YCTPOWCTB. B gaHHON paboTe HaBepge-
Hbl pe3ynbTaTbl NOCTPOEHMS YycTpolicTBa ynpaBnse-
MOro CBETOAMOAHOrO BO30OYXAEHWSA ceTyaTKu rnasa
ANna OTOHHOW peTuHorpadpum.

Il. PesynbTaTbl NOCTPOEHUA

Ha puc. 1 HaBefeHO cxXxeMy MMUTALMOHHON MoAenu
~\ynpaBnsieMoro CBeTOAUOLHOr0 MCTOYHWKA 3NeKTpomar-
HUTHOTO U3nyyeHus (B ONTUMYECKOM [uanasoHe) npej-
CTaBfleHHyl0 B (hopmaTte nporpammHoi cpegbl NL Mul-
n3|'r™ 11.0.

Puc. 1L Cxema nuTaHua ceetofnoga UMnybLcamMmu
Toka (XPCl— reHepaTop UMMy/nbCOB HaNpshHKeHus;
X8C1l — ocuunnorpad; LLEO1 — cBeToguopn;

02, 07, P2, P3 — WCTOYHUK MOCTOAHHOTO TOKa;
07, P1 — kou).

Ma. L A cHagrat Tora Wabl eTHHNg a'voge pulse currelll
3upply (XPC1 — pulse YoHage pgenera(or; X8C1 —
o3clo3cope; HEO1 — HaM eTHHNng a'toge; 02, 07. P2.
P3 — pa/rec! curren{ 3ource; 07, P1 — key)

MutaHne cBeToAMOfda YNpaBfsieTCA WU3MEHEeHUem
CKBaXHOCTU i =1p/T npAMOYrofbHbIX WMMYNLCOB Ha-
npsbkeHnss (0T reHepatopa wumnynbcos XPO1, pwuc. 1)
wupuHoit lp ¢ nepnogom T MX NOBTOPEHUS C MOMOLLbIO
KnYa Ha TpaH3uctope 01 wWyHTUPYHOLWEro CBeTOAMOA

[ E31, yem ocyuwecTBnserca ymeHbweHne B O pa3
3HayeHne cpefHero ToKa 4epe3 Hero. [lpu 3TOM

7"<40 Mcek (Ans yyeta WMHEPLUWOHHOCTW rnasa), a 4aun-
TEMIbHOCTb BPEMEHW nojayn WMMY/1bCOB paBHa CTaH-
JapTHOM ANnsa peTuHorpauu BpeMeHu BO3OYXAeHUA
cetyatkm (0T 5 mcek, [2]). BeanunHa Toka OT MCTOYHMKA
ToKka Ha TpaH3ucTtope 02 onpepgenserca NacnopTHbIM
3HayeHnem npsAMoro TOoKa 1P ceeToAmnoaa,
1P =11cr IK2 , rge VCr — HanpskeHue Ha cTabunantpo-
He 01. SHeprua Ed poToHa cBeTa M3/y4yaeMoro cBeTo-

AnoAOoM cBfi3aHa C 3Heprvein E3 3anpelieHHOl 30HbI

nonynpoBofAHMWKa cBeToAuofa HanpshkeHuem lln nopo-

ra 3anpeLeHHon 30HbI:
E,=E, =ell

3

roe e — 3apsif 3MeKTpoHa C MOTOKa 3/1IEKTPOHOB (TOKA)
yepe3 ceeToauon (puc. 1); 3TOT TOK paBeH MpsIMOMY
Toky /P cBeTopguofa. OHeprusi hoTOHA M3y4aemoro

cBeTa CBfA3aHa C 4acTOTOW BOJHbI U3NYyYEHUS ypaBHe-
Huem MnaHka-AHwWTalkHa (ET3NeT)

Ep=b/th
roe /g=c!/ip — vactoTa, a Jihp — AAVHHA BOJHbLI (ho-
TOHa, c=3*108 m/cex, /?7=6.62606896*10"3A [Ix cek.
JHeprua es KakAoro oToHa BO3HMKAKLWEro npu npe-
OA0NIEHNN KaKAbIM 3/1€KTPOHOM TOKa 3anpeLieHHOWR 30-
Hbl NONYNPOBOAHMKA B CBeTOAMOde onpeAenseT 3Hep-
rmo E c ceeta m3anyyaemoro csetogmonom. O606LeH-
HOe BblpaXKeHue KonmyectBa POTOHOB
n=E!E,.
OHeprua Ec onpepgenseTca onTu4Yeckoi 3 dhekTuBs-
HOCTKN [ImM/BT], wuHTeHcuBHOCTbIO  (cunoid) cBe-
Ta 1y [Kg] rpynnbl gaHHoro Tuna cBeToAuoAda, Chek-

TpanbHOW XapakKTepUCTUKOA W guarpaMMoi HanpasBfeH-
HOCTU U3Ny4yeHUss CBeTOAMOAA, a Takke pacCTosHUEM
[l0 NOBEPXHOCTW rnasa u BpemeHeM wu3nyyeHus. Konum-
4yecTBO (POTOHOB OMpefensnochb no popmyne

"_ellp m

C ydyeTom cneKTpaanon XapakKTepnucTtukn ceetoamo-

fa cuna cseTa 1683.002 \y(J\(X)4N , rae Y- nHTeH-

CMBHOCTbL (cuna) ceeTa B KaHngenax (K@), 1(2)- cnek-
TpanbHasi UHTEHCUBHOCTb WU3/ly4YeHUs cBeToAuofa B BaT-
Tax Ha cTtepaguaH (Bt/cp), y(2)- cTaHgapTHas (yHKUUS
CMeKTpanbHOl 4YyBCTBUTENbHOCTU rnasa. (4as MOHOXpo-
MaTUYEeCcKOro UCTOYHMKa M3nyyveHua 1%=683.002 1). Mpu

ydyeTe gnarpamMmbl HanpasB/eHHOCTM cBeToAmnoada
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E,  683.002 (

AV.20A ©

) fly..,

roe 0- TenecHsblli yron (aneptypa). OgHako, AN MasnbixX
yrnos

Ec 683.002 .1 (-b —)IV,

AN Vv
Torpga chopmyna ans onpegeneHus konuyecTtsa oTo-
HOB

ME683.002 y (—b-)U.2*URA ~
L 1v2m
roe te- NpPoAoO/MHXUTENNbHOCTb Bosﬁy»(,u,eva ceTyaTKu,

L — paccTosiHue oT rnasa Ao csetoguona, |— gnametp
3pauka rnasa (1-5) mm.

lll. NHTepnpeTauma pesynbTaToOB UCMbITaHWN

BbinosiHeHbl pacuyeTbl konuyectsa (POTOHOB. Hanpwu-
mMep, Ana ceetogumoga LG 3369 E1 dupmbl  Opto
Semiconductors npu JIg=565 HM, [\V2A= 0.71 mKg un
APYrux nacnopTHbIX gaHHblx (Tabnuua 1), gnsa //L =01,
re=0.5cek pesynbTaT pacyeTa no npubBANXKEHHON
hopmyne HaBegeH Ha puc.2.

Ta6bn. 1. MapameTpbl cBeTOAMOAA
Table 1. LED parameters

D tp, mcek IF, mA lv/1lv.2«a

1 - 2 1
0.5 5 1 0.35
0.4 4 0.8 0.27
0.3 3 0.6 0.17
0.2 2 0.4 0.09
0.1 1 0.2 0.03
0.05 0.5 0.1 0.01

Puc. 2. 3aBMCUMOCTb KoMMyecTBa (pOTOHOB OT
CKBQXHOCTMU MMMY/IbCOB TOKa.

Fig. 2. A dependence of the photons number vs. the duty
cycle of current pulses

IV. 3akntouyeHune

Bnarogaps NpUMEHEHWI0 UMMYNbLCHOTO MUTaHuA,
yyeTy BpeMeHu u3nyvyeHus M Bbibopy csBeTofuofa BO3-
MOXHO NONy4YeHWe OYEeHb HU3KNX WHTEHCUBHOCTEWR BO3-
6y)K,lJ,eHI/Iﬂ ceT4yaTkn rnasa B aBTOMaTuU3MPOBaHHOM WU
WHTEPaKTUBHOM peXumMax C HOPMUPYEMbIMW MeTpPOsIo-
TMYECKMMUN XapaKTepucTukamu.

PaboTa BbiNnonHeHa B «OTAene MefuLUHCKOro npwu-
6opocTpoeHus» HTY umeHun VBaHa lMyntos.
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DEVICE FOR EXCITATION
OF EYE RETINA FOR PHOTON
ELECTRORETINOGRAPHY

Tkachuk R. A., Yavorskyy B. I
National Technical University named after lvan Pului
56, Ruska Str, Ternopil, 46001, Ukraine
Phone: 0352-283552, e-mail: Kaf_BT@tu.rdu.te.ua

Abstract— Principles of construction of the light-emitting
diode device for control of excitation of a retina of an eye during
photon retinography are developed. Opportunities for interactive
and automation control of intensity, frequency and coordinates
of main direction of light-emitting diode radiation are investi-
gated.

l. Introduction

For detection of nanoparticles neurotoxicity of the human ap-
plication of retinography is perspective [1]. The density of energy
of light excitation of a retina of an eye is (0.01-30) cd-s/m2[2].
When identification of type of neurotoxicity and estimation of its
degree are required, the reduction of intensity of light excitation of
an eye in some orders is necessary. High sensitivity level of an
eye at several photons is known [3]. Opportunities of visual sys-
tem of the human to detection of weak optical signals are inten-
sively studied now [4]. In the present work, results of creation of a
controlled light-emitting diode device for excitation of a retina of
an eye at the photon retinography are given.

I, 1. Main Part
Fig. 1 presents the circuit of a simulation model of a con-
trolled LED source of electromagnetic radiation (in an optical

range). The period T<40 ms of pulses for the account of the
eye inertia and their duration is standard for retinography
(from 5 msec, [2]). Therefore, it is a control of mean current
throw the light emitting diode by pulses duty cycle varying. The
approached formula for determination of a number of photons

For light-emitting diode LG 3369 E1 at /=565 nm, |v.2MA =

0.7 mcd, and given in table 1, when //L = 0.1 (sine of aperture
angle) and te= 0.5 s (duration of pulses train) the result of

calculation is presented on fig. 2.

IV. Conclusion

Due to application of a pulse supply, the account of time of
radiation and a choice of a light-emitting diode type the recep-
tion of very low intensity excitation of a retina of an eye in the
automated or interactive modes with normalized metrological
characteristics are achieved.
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