PEDOEPAT

[TosicHIOBaJIbHA 3aMKCKa CKIAMAETHCA 3 52 CTOPIHOK, 3 PO3/LIIB Ta MICTUTh B

co0i 27 umocTpariiid, Tabiuib He Mae, 14 mKepen 3a IepeslikoM MOCHIaHb.

Y cydacHOMY CBITI HOBITHIX TEXHOJOTIH BHUCYBAIOTHCS OPCTKI BUMOTH JO
MOCTIMHOCTI HANpYTH JDKEpena >KUBICHHS B EJIEKTPUYHUX MpHOOpax, OCOOIMBO
no0yTOBUX, IPOMUCIIOBUX 200 MEAMYHUX MPUCTPOSIX.

Haiinpocrimmii 3 METOAIB TMOKpAIIEHHS TEMIIEpaTypHOI CTaOUIbHOCTI €
3yCTpi4HE IMOCTIJI0BHE BBIMKHEHHS JM10/iB. Takuii mpoliec BiIOyBa€ThCS BHACTIIOK
TEPMOKOMIIEHCAIli ABOX JioniB, Ta 3MeHmieHHs TKH nHa nexinbka mopsiakiB. Kpim
CXeM cTaduii3alii Take MOEIHAHHS CTaOUIITPOHIB 3HAMIIIIO IIMPOKOTO 3aCTOCYBAaHHS
B CX€Max OOMEXEHHS 3MIHHOTO CTPyMY.

Ax 06aunMo, TeMa NUIJIOMHOI pOOOTH € JOCHTh aKTyalbHOIO, OCKIJIBKH Ja€
MO>KJIMBICTh MOEAHAHHS JIBOX PI3HUX JI0MIB B OAWH mpuiaa (p-N-p cTpykTypy). B
HAlMOpOCTIIIOMY BHUMAJAKY pPO3IJISHYTI NPUTIAAM € CHUMETPUYHUMHU CTPYKTYpamH.
TeopetnyHi BiAOMOCTI MpO POOOTY TaKUX NPWIAAIB NPArHyTh JOCKOHAJIOIO
BHBUCHHS.

Tomy MeTO AUIUIOMHOI POOOTH CTalo: JOCHIIKEHHS BOJIbT-aMIIEPHOT
xapaktepuctuku (BAX) cuMerpuuHOoi p-N-P  CTPYKTypu Ta BU3HAUYCHHS
aHaAJIITUYHOTO BUpa3y it po3paxyHky Horo TKH. Jlng gocsarHeHHs wi€i MmeTH Oynu
MOCTABJICHI Ta BUPIILLIEHI HACTYMHI 3a/1a4i:

1. O3nHailomMJieHHS 3 OCHOBaMHU TYHEJIBHOTO Ta JIABUHHOTO MPOOOI0 p-N
nepexony;

2. OTrpuMaHHd aHalITAU4YHOI 3anexHicTh BAX cumerpuuHoi p-n-p
CTPYKTYPH BiJ] KOHIICHTPAIIi1 IOMIIIIOK HU3HKOJIETOBAHOT 00JIaCTI;

3. Amnanis 3aiiekHICTh BAX cUMETpUYHOI  p-N-p  CTPYKTYypH  BIJ

TeMIIepaTypu;
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4., BusHaueHHs aHamTH4YHOI (QopMynu Ta T10O0yIOBa  BIAMOBIIHUX
zanexxnoctet TKH cumerpudnoi p-N-p CTPyKTypu B 3aJ€XKHOCTI Bif

KOHIICHTpAIIii JJOMIIIIOK.

Kiro4uoBi croBa: KpemMHi€EBa CHMETpUYHA P-N-P CTPYKTypa, TEMIIEpaTypHHUU
koedimienr wampyru (TKH), Bompr-ammepna xapakrepuctuk (BAX), maBuHHMIA

pOOIH.



ABSTRACT

The explanatory note consists of 52 pages, 3 sections and contains 27

illustrations, tables does not have, 14 sources under the list of references.

In the modern world of the latest technologies, rigid requirements are required
for the voltage constant of the power supply in electrical appliances, especially
household, industrial or medical devices.

The easiest way to improve temperature stability is by turning on the diodes
consistently. Such a process occurs due to the thermal compensation of two diodes,
and the decrease of the TKN by several orders of magnitude. In addition to the
stabilization schemes, such a combination of stabilizers has been widely used in the
circuits for limiting alternating current.

As you can see, the topic of the thesis is quite relevant, since it enables the
combination of two different diode into one device (p-n-p structure). In the simplest
case, the devices considered are symmetric structures. Theoretical information about
the work of such devices is seeking a thorough study.

Therefore, the purpose of the thesis was to study the voltage-ampere
characteristic (VAC) of the symmetric p-n-p structure and to determine the analytical
expression for the calculation of its TKN. To achieve this goal, the following tasks
were set and solved:

1. Acquaintance with the basics of the tunnel and avalanche breakdown p-n
transition;

2. Abtaining the analytical dependence of the VAC of the symmetric p-n-p
structure on the concentration of impurities of the low-alloy region;

3. Analysis of the dependence of the VAC of the symmetric p-n-p structure

on temperature;
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4. Determination of the analytical formula and construction of the
corresponding dependencies of the TKN of the symmetric p-n-p

structure, depending on the concentration of impurities.

Key words: silicon symmetric p-n-p structure, temperature coefficient of the

voltage (TCV), volt-ampere characteristics (VAC), avalanche breakdown.
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