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2. Elements of a microsystem-on-chip structure with a "silicon-on-insulator" structure for biomedical electronics

Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA AOCTiIKeHHIO eaeMeHTiB MHK 3i crpykrypoto KHI gys 6iomenuyHoi
€JIEKTPOHIKH, B TOMY YMCJIi CCHCOPHUX iHTErpajIibHUX €JIEMEHTIB Ta PO3POOLi HA iX OCHOBI IPUCTPOIB
HEeiHBa3MBHOTO KOHTPOJIIO PiBHS [110KO3M B KpoBi (PT'K) 3 iX BUKOPMCTaHHSIM Ha OCHOBI ITOIJIMHAHHS TJII0KO3010
OJIVKHBOTO iH(PpauepBOHOr0 BUIIPOMiHIOBaHHS LOBXMHOIO XBuji 940 HM. Ha 6a3i ekcriepuMeHTabHOrO 3pa3ka
IIPUCTPOIO PO3POOIIEHO i MPOMOIEIBOBAHO iHTErpasbHi €JIEMEHTH IJ151 JOCTiI)KEHHS TPaKTy IPOXOIKEHHS
CHTHAJy, OTPUMAHOTO Bifl ONTUYHOTO YyTJINBOrO esieMeHTa. Po3pobiaeno CMHK, mo siBjisie co6010 criewiaizoBaHui
kpuctai IC, Ha SIKOMy pO3MillleHi eJleMeHTH TUIIOBOi CEHCOPHOI cucTeMU, HeoOXinHi 115 dinpTpalii, nigcuneHHs,
OIIpAlIOBaHHS Ta BUBEIEHHS, Y 3pY4Hil 17151 YUTAHHS POPMi, Ha JUCILIEN IPUCTPOIO. PO3p06I€HO METOOUKY
PO3paxyHKy iHAMBiyasbHOro KoedillieHTa Ta MporpaMmyBaHHs CepeloBUIa POOOTH MPUCTPOIO, IO A€ 3MOTY B

peKuMi peasbHOro 4acy (6e3 repenporamyBaHHsI MiKDOKOHTpOJIEpa) 3MiHIOBATH iHAUBIyanibHN KoedilieHT



IIOKA3HMKA IJII0KO3U B KPOBI I1pY HAJIAMITYBAHHI IPUCTPOIO 117151 KOHKPETHOI 0CcO6U. JOCTiIKEHO 3a1eXKHICTh
iHTEHCHUBHOCTI CBiTJIOBOTO BUITPOMIHIOBaHHS B OJIVDKHIM iH(dpavepBoHii obsacTi Bix koHueHTtpauii PT'K Ta Bubpano
MK MOTJIMHAHHS 3 TOBXKUHOIO xBUJi 0=940 HM. []J1 ToKpaieHHs1 pob0TH CBITJIOBUNIPOMIHIOIOYOTO €JIeMEeHTa Ta
301/1bLIIEHHS TPUBAJIOCTi aBBTOHOMHOI POOOTU NPUCTPOIO NOCIIIPKEHO PEXXMMH IIMPOTHO-IMITYJIbCHOI MOYJISLi
(LLIIM) curnany mikpokoHTposnepa ATMega328p, Ta BU6paHO ONTUMAabHI A1 ceHcopHoro enemeHTa (CE) Ha
IoBXUHI xBuili 0=940 HM, napameTpu IIM curnasny. IligBuiieHo 3aBafoCTiKiCTb IPU POOOTI 3 CBITIOUYTIMBUMU
eslemeHTamMu Ta obsagHaHo CE cmyroBum QinibTpoMm 3 nmikom nonyckanHs 940+2 HM. TpakT NPOXOIKEHHSI CUTHAIY
006J1a[IHAHO €JIEKTPUYHUM cMyroBuM ¢inbTpom III-nopsiaxy ans nponyckanHg LM curnany Ha yactoti =976 Hz,
ta OIl, 4yT/IIMBUM [0 MaJMX CTPYMiB.

2. The dissertation is devoted to the research of elements of SoC with the SOI structure for biomedical electronics,
including sensory integral elements, and the development of devices for non-invasive blood glucose control (BGC)
on their basis, with their use on the basis of glucose uptake of near-infrared radiation with a wavelength of 940
nm. On the basis of the sample of this device, integrated elements for the study of the path of the signal received
from the optical sensing element have been developed and modeled. The MSoC, which is a specialized IC crystal,
which houses elements of the typical sensor system, is required for filtration, amplification, processing and output,
in a read-only form, on the display of the device. The method of calculation of the individual coefficient and
programming of the environment of the device is developed, which allows real-time (without reprogramming of
the microcontroller) to change the individual coefficient of the glucose index in the blood when adjusting the
device for a particular person. The dependence of the intensity of light radiation in the near infrared region on the
concentration of BGC and the absorption peak with a wavelength o = 940 nm were chosen. In order to improve the
work of the light-emitting element and increase the duration of the battery life of the device, the modes of pulse-
width modulation (PWM) of the ATMega328p microcontroller were investigated, and the optimum for the sensor
element (SE) at the wavelength o = 940 nm was selected, the PWM signal parameters were selected. The noise
immunity has been increased when working with photosensitive elements and is equipped with a SE band pass
filter with a peak of 940 + 2 nm. The signal passage is equipped with an electric band pass filter of the III order for
transmitting a PWM signal at a frequency of f = 976 Hz, and an OA that is sensitive to small currents.
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