PEDEPAT

[TosicHIOBaJIbHA 3alKMCKa CKJIAAAEThes 3 54 CTOpiHOK, 4 po3aAiIM Ta MICTUTH 29
umrocTpartii, 13 mxepen 3a mepenikoM MmoCcujaHb.

VY cydacHii €NeKTpOHili, y MOoOyTi, MPOMHUCIOBOCTI Ta MEIUIMHI HIUPOKO
BUKOPHUCTOBYIOTh TpUJaau i cTabumzaiii Hampyrd. AJpke iX BIICYTHICTbH MOXKE
NPU3BECTH 1O TOTIPIICHHS XapaKTEpUCTUK MpUiaaiB abo, HaBITh, iX BHXIJ 3 Jany.
Haiikpanum npunagom juis ctadiaizaiii Hanpyru € cTabunTpoH. I, He TUBISYHUCH Ha Te,
IO BiH € Jy’K€ MOIIMPEHUM, IO HbOTO BUCYBAIOTh AK€ KOPCTKI BUMOTH.

Y upoMy BHMAJIKy s CTaOLIBHOCTI HOMIHAJIBHOI HAmpyru MpH 3aMiHHIH
TeMIrepaTypl HaWMpOCTIillie BUKOPUCTOBYBATH TMOCIHIJIOBHE 3’€IHAHHSA 3YCTPIYHO
BBIMKHEHHX JIOIB. AJIXKE, OKpIM cTalii3aiii Hampyry, Il MPUCTPOi 3aCTOCOBYIOTHCS
JUTsT OOMEXEHHS 3MIHHOTO CTPyMY.

ToMmy BUBUEHHS Ta BUKOPUCTAHHA TaKUX NPUIAIIB € AYXKE aKTyaJlbHUM Ta
nepcrnekTuBHUM. HainpocTimuMm Ta HaWAOUUIBHINIMM € peani3alis TakuX I10/iB Ha
OJIHOMY KpHCTaJl, sIKi OyyTh SBJIATH COO0I0 CUMETPUYHY P-N-p CTPYKTYDY.

Ane, Haxajab, TEOPETUYHI OCHOBH pOOOTH IMX TMPHUJIALIB HE € JOCTaTHBO
BUBYCHUMH. TOMYy METOI0 JUIUIOMHOI POOOTH € JOCHIPKEHHS BOJbT-aMIIEPHHUX
XapaKTePUCTHUK JIAHUX CTPYKTYP 1 0COOIUBOCTEH X poOOTH. IJIsl JOCATHEHHS ITiI€T METH
OyJI0 IOCTaBJIEHO 1 BUPIIIEHO HACTYMHI 3aBAAHHS:

1. Po3rasiHyTH NPUHLMII J1i Ta 3aCTOCYBaHHS P-N-p CTPYKTYpH;

2 Po3pobutn Moaens p-N-p CTPYKTYPH;

3. Busectu piBusinasg BAX p-n-p ctpykTypu;

4 BcraHoBuTH BIUIMB MIMPUHHU CEpelHbOi oOnacTi Ha Burisg BAX p-n-p

CTPYKTYpH.

OO6'exToM JOCHIKEHHS pPOOOTH € CcUMeTpu4yHa p-N-p cTpykTypa. [Ipeamerom
JOCITIKEHHS € BOJIbT-aMIIEpHA XapaKTEPUCTHKA TaKUX CTPYKTYP.

B xomi poGotu Oyno BHKOPHMCTAHO HACTYIIHI METOJU: MOJIETIOBaHHS TIPOIIECIB

HaIIBIPOBITHUKOBUX TpUiIaAiB, dociikeHHss BAX HamiBNpoBIIHMKOBHX MPUIIAIIB,



BU3HAauUeHHS 3a1exHocTi BAX Bif mmpunu cepeHboi 00acTi.

Karw4oBi cioBa: HamiBIOPOBITHUKOBA CTPYKTypa, OIMOJISPHUN TPaH3UCTOP
IMpUHA CepeAHbOi 00JacTi, BOJbT-aMIIEpHA XapaKTEPUCTHK, TYHEIbHHUHN e]exT,

JABUHHUH TIPOOIil.



ABSTRACT

The work contains of 54 pages, 4 sections and contains 29 figures, 13
bibliographic titles.

In modern electronics, home appliances, industry and medicine, devices for
voltage stabilization are widely used. Indeed, their absence can lead to deterioration of
the characteristics of the devices or even their failure. The best voltage stabilizer is a
zener. And, despite the fact that it is very common, very stringent requirements are put
forward to him.

In this case, for the stability of the nominal voltage at the substitute temperature,
it is easiest to use a series of interconnected diodes. After all, in addition to voltage
stabilization, these devices are used to limit the AC power.

Therefore, the study and use of such devices is very relevant and promising. The
simplest and most desirable is the realization of such diodes on one crystal, which will
be a symmetric p-n-p structure.

But, unfortunately, the theoretical foundations of these devices are not
sufficiently studied. Therefore, the purpose of the thesis is to study the volt-ampere
characteristics of these structures and the peculiarities of their work. To achieve this
goal, the following tasks were set and solved:

1. Consider the principle of the operation and application of the p-n-p structure;

2. Develop a model of p-n-p structure;

3. To deduce the equation of VAC of p-n-p structure;

4. Determine the influence of the width of the middle region on the appearance of

the VAC of the p-n-p structure.

The object of the research work is a symmetrical p-n-p structure. The subject of the
study is the voltage-ampere characteristic of such structures.

In the course of the work, the following methods were used: simulation of the

processes of semiconductor devices, research of the VAC of semiconductor devices,



determination of the dependence of VAC on the width of the middle region.

Keywords: semiconductor structure, bipolar transistor, average width width, volt-

ampere characteristics, , tunneling effect, avalanche breakdown.
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