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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramy: Po3poGka KOHCTPYKTUBHOTO illleHHsI eJIeMEHTY 3aXUCTY €JIeKTPOHHOI TEeXHIKY arnapaTypu Bif

€JIEKTPOMArHiTHUX iMmiysbciB HBY Ta ontryHOro gianasony
IToyaTok eTamy: 01.2024
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Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
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Poamip opranisarii:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P0o3po6Ka eKCIIeprMEHTAJIbHOTO 3pa3Ka I1iBKOBOTO €JIEMEHTY 3aXUCTy €JIEKTPOHHOI TEXHIKH BiJl iMITyJIbCiB

€JIEKTPOMArHiTHOIO BUIIPOMIHIOBAHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of an experimental sample of a film element for the protection of electronic equipment against
pulses of electromagnetic radiation

Pedepat yKpaiHCBKOIO:

BrsHauyeHi xapaKTepUCTHKU €JIEKTPOMArHiTHUX iMnysibciB HBY Ta onTUYHOrO [iara3oHy Ta YMOBH iX 3aCTOCYBaHHS
IJ151 JOCJIiZIPKEHHSI IIPOLIECiB BUAKOTO IEPEMUKAHHS Y eKCIIEPUMEHTAIbHUX 3pa3kax Ha OCHOBI TeJypUAY KaiMilo.
BcranoBineHo, o (PyHKIiOHATIbHE YPAXKEHHSI MiJICUIII0BAYiB Y IPUIMaIbHOMY TPAKTi 3aCc06iB pazio3s's3Ky BITJIA Ta
eJIEKTPOHIKH BifnbyBaeThcs npu Biusi HBU-imnysieciB notysxHicTio o 1 I'BT, TpuBaictio 0,5-4,5 HC Ta 4aCTOTOIO
cigyBaHHs imnybciB 1-100 I'y a6o HBY-imnysibciB yactororo 2-3 I'T1 3 MakcuMyMoM B obmacTi 1-2 ITn, 3
tpuBasicTio 200-270 nc. Po3po6s1eHO KOHCTPYKTHBHE PillleHHS €JIEMEHTY 3aXUCTy €JIEKTPOHHOI anaparypu
IJIAHAPHO]I apXiTeKTypH, KU1 MO>Ke OyTU iHTerpoBaHUI y MIKPOCXEMU €JIEKTPOHHOI anaparypu. Po3pobiieHo ta
IIPAKTUYHO Peasli30BaHO TEXHOJIOTIYHI 3aCaZil BATOTOBJIEHHS 3Pa3KiB - IPOTOTHUIIIB €JIEMEHTIB 3aXUCTY IJIAHAPHO]
apxiTeKkTypu Ha ocHOBi cuctemu (Al203)/Mo/ CdTe Ta BUrOTOBJIEHO cepii MOJIeJIbHUX 3Pa3KiB-IIPOTOTHIIIB.
[IpakTU4YHO peani3oBaHO METOJ, ONITUYHOI PpoTosiTorpadii 4151 BUTOTOBJIEHHS 3pa3KiB-IIPOTOTUILB €J1IEMEHTIB
3aXUCTY 3TiIlHO KOHCTPYKTHUBHOTO pillleHH! i3 XapaKTepHUMU po3Mipamu 1o 7,5 MKM. [IpoBenieHo TecToBi
BUIIPOOYBAaHHS BUTOTOBJIEHUX 3Pa3KiB, Ta MiITBEPIPKEHO MOXJIMBICTb 3aCTOCYBAHHS 3aIIPOIIOHOBAHOI CTPYKTYPU Y
SIKOCTI €JIEMEHTIB 3aXMCTy €JIEKTPOHHOI anapaTrypu. BCTaHOBJIEHO, 10 Yac CIPAlLl0BaHHS TECTOBUX 3Pa3KiB
CTaHOBUTH 6/IM3bKO 2,5 HC. Yac crialy Hanpyry Micjisl CIPALOBAaHHS €JIEMEHTY CTAaHOBUTb 0JIM3bKO 4 HC. BesinunHa
3QJIMIIKOBOI HANIPYTH HA JOCTIIKYBaHUX 3Pa3Kax B CEPEIHbOMY CTAaHOBUTb 6J1M3bKO 65 B. EKCriepuMeHTaIbHO
BCTAHOBJIEHA ITPAaKTUYHA €(PEKTUBHICTb IPOIIOHOBAHOTO KOHCTPYKTUBHOTO PillIEHHS - €JIEMEHTY 3aXUCTY
pazioeseKTpOHHOI anapaTypH — 37aTHicTh CTPYKTypH (Al203) /Mo /CdTe 1o 6araTopa3oBoro nepeMmuKaHHs Mix

CTaHaMU 3 HU3bKUM i BUCOKUM PiBHEM €JIEKTPOINPOBIIHOCTI Mif, BIIJIMBOM iMITyJIbCiB BUCOKOI HAIIPYTU.

Pedepar aHr1ilicbKOIO:

The characteristics of electromagnetic pulses of the microwave and optical range and the conditions of their
application for the study of fast-switching processes in experimental samples based on cadmium telluride have
been determined. It has been established that the functional damage of amplifiers in the receiving path of UAV
radio communications and electronics occurs when exposed to microwave pulses with a power of up to 1 GW, a
duration of 0.5-4.5 ns, and a pulse repetition frequency of 1-100 Hz or microwave pulses with a frequency of 2-3
GHz with a maximum in the region of 1-2 GHz and a duration of 200-270 ps. A design solution for a planar
architecture electronic equipment protection element has been developed, which can be integrated into
electronic equipment microcircuits. The technological principles for manufacturing prototype samples of planar
architecture protection elements based on the (Al203) /Mo /CdTe system have been developed and practically
implemented. A series of model prototype samples have been manufactured. The optical photolithography method
has been practically implemented for manufacturing prototype samples of protection elements according to the
design solution with characteristic dimensions up to 7.5 microns. Tests of the manufactured samples have been
carried out, and the possibility of using the proposed structure as protection elements of electronic equipment has
been confirmed. It has been established that the response time of the test samples is about 2.5 ns. The voltage
drop time after the element has been triggered is about 4 ns. The residual voltage on the studied samples is, on
average, about 65 V. The practical effectiveness of the proposed design solution - a protection element for radio-
electronic equipment - the ability of the (Al203)/Mo/CdTe structure to repeatedly switch between states with



low and high levels of electrical conductivity under the influence of high voltage pulses has been experimentally
established.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: EKCriepuMeHTaIbHUI 3pa30K €JIEMEHTY 3aXMCTY €JIEKTPOHHOI TEXHIKY Bif
PYVHIBHUX iMITyJIbCiB €JIEKTPOMAarHiTHOrO BUITPOMIHIOBAaHHSI HA OCHOBI (DYHKLiOHAJIbHUX IJIIBKOBUX LIAPiB

TeJyPULY KaJIMilo

HasBa HTII aHr1ificbKO¥0: Experimental sample of an electronic equipment protection element against

destructive pulses of electromagnetic radiation based on functional film layers of cadmium telluride
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Bupo6u TexHiuHi

l'asy3s 3acTOCyBaHHS: HoBi pe4oBHHM i MaTepiasiy, eleKTPOHiKa

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: KoncrpykTuBHe pillleHHS €KCIIEPUMEHTAILHOTO 3paska eJIEMEHTY 3aXUCTY €JIEKTPOHHOI TEXHIKHU Bifl
imnysnbciB EMB Ha OCHOBI 11iBKOBUX IApPiB TeIypuLy KaaMmilo Ta Ha 6a3i KOMIIJIEKCHUX (Pi3UYHUX Ta MAaTEMATUYHUX
MOJIeJIEN IIPOLECIB IEPEMUKAHHS MIXK CTAHaMU 3 HU3BKOIO Ta BUCOKOIO €JIEKTPOIIPOBIHICTIO B MJIiBKaX TEJIYPULY
KaJIMilo 3 ypaxyBaHHIM 6araTbox (PisM4HMUX Ta TEXHIYHUX I1apaMeTpiB 30KpeMa TOBLIVHY IIiBKY, ii BUXiJHOTO

CTPYKTYPHOTI'O CTaHY, HOTY)KHOCTi iMI'Iy.TIbcy, SIKUY BUKJIMKAE NNEPEMHNKAHHA.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3eYeHHsI eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKH: YKpaiHChKUil, MbKHApOLHUIA
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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