PEDEPAT

[TosicHroBanbHa 3amucka ckianaeTses 3 50 CTOPIHOK, 5 po3AuliB Ta MicTUThH 21

UTrOCTpalito Ta 15 mKepen 3a nepenikom nocuiaHb.

3apa3 B CydyacHIi eNEKTPOHIIl Oarato mNpuiiafiB MpaIlOl0Th Ha TMOCTIHHIN
Harnpys3i. s nporo moTpibHO ab0 MOCTIMHE JKEPENo KUBJICHHS, a00 K MpUiIaja sSIKUM
ctaburizyBaTuMe Hanpyry. i Takux 3aBAaHb BUKOPUCTOBYIOTH cTabutiTpoH. [Ipote, €
Oarato obOmacreif, ne MOTpiOHA QyKE€ TOYHA HAMNpyra, HE 3Ba)KAIOYM Ha 30BHIIIHI
NOJIpa3HUKU. B IbOMy BUTIAJIKy BUKOPUCTOBYIOTh MPELM31KHI CTA0TITPOHHU.

[TpeuusiitHi cTaOUTITPOHU MAIOTh JOCHUTh MaJjeHbKI 3HAYEHHS TeMIIepaTypHOTO
KoedilieHTa Hampyrd. A Uil TOJAJIBIIOTO 3MEHIIEHHS I[bOT0  IapaMmeTpa
BUKOPUCTOBYIOTh Mapy 13 CTaOUIITPOHY, Ta 3BOPOTHO BBIMKHYTHM J10J0M. 3aBISKH
BOMY BIA€ThCS JOCITTH MiHIManbHUX 3HaueHb TKH.

OxpiM MOCTIHHOT HAmpyrd, HEOOXIAHHM MAapaMEeTPOM € IEeBHA BEJIMYMHA LI€]
Hanpyry. L{boro MokHa JOCSITH 3MIHIOIOYHM TE€BHI MapaMeTpH YTBOPEHOI CTPYKTYpH.
He nuBnsuuch Ha MacoBe 3aCTOCYBAHHS TaKOro MPUIIATY, MOr0 TEOPETUYHI OCHOBU €
HEJOCTaTHbO nocaikenuM. Came TOMy, J1aHa TeMa € JOCUTh AaKTyaJbHOKI Ta
MOTPiOHOTO.

Metorw 1aHOi AUTNIOMHOI pOOOTH € AOCIIJPKEHHS MOBEAIHKH BOJIbT-aMIEPHOL
XapaKTEPUCTUKU BiJl 3MIHU PIBHS JIETYBaHHS CEPENHBOI 00sacTi. TakoK BCTAaHOBUTHU
sanexHicTh TKH Big piBHs neryBaHHs. [ qOoCSTHEHHS i€l 3aa4i OyJIO TTOCTABJICHO
TaKl 3aBJaHHI:

—  PO3MISIHYTH MPUHITUN i1 MPenu31iHUX KPEMHIEBUX CTaOUTITPOHIB;
— PO3IMISIHYTH MEXaHI3M €JIEKTPUYHOT0 MpoOOI0 B CTAOLIITPOH],;

— po3poOuTu Mojelb po3paxyHKky BAX npenusiiHoro ctabuiiTpoHy;
— nocuinutu 3anexHicte TKH Big piBHS eryBaHHS;

— pOo3MISIHYTH 3aniexHicTh BAX Bl Temneparypu;

— posrsHyTH 3anexHicts TKH Big Temnepatypu;



OG’eKTOM JOCIHIDKEHHS € Mpenu3iiHui KpeMHieBUi cTabimiTpoH. [Ipenmerom
nocnimxenns — BAX ganoro crabinitpony, Ta itoro TKH.
KirouoBi ciioBa: npenu3iiiHuii cTabiUTITPOH, BOJIBT-aMIIEpHA XapaKTEPUCTHKA,

TeMrepaTypHUi KoedIilieHT HAIIPyTH, PIBEHb JICTYBaHHS.



ABSTRACT

This work consists of 50 pages and contains 5 sections, 21 pictures and 15

references.

Nowadays in modern electronics many devices are working at constant voltage.
This requires either a constant power supply, or a device that will stabilize the voltage.
For such tasks, a zener diode is used. However, there are many areas where very precise
voltage is required, regardless of external stimuli. In this case, precision diodes are used.

Precision diode have very small values of the temperature coefficient of voltage.
And for the further reduction of this parameter, a pair of stabilizer is used, and a
reverse-activated diode is used. Due to this it is possible to achieve the minimum values
of VTC.

In addition to the constant voltage, the required parameter is a certain value of
this voltage. This can be achieved by changing certain parameters of the formed
structure. Despite the massive use of such a device, its theoretical foundations are not
sufficiently investigated. That is why this topic is very relevant and necessary.

The purpose of this thesis is to study the behavior of the volt-ampere
characteristic from the change in the level of doping in the middle area. Also, to
determine the dependence of VTC on the level of doping. To achieve this task, the
following tasks were set:

— to consider the principle of precision silicon stabilizers;

— to consider the mechanism of an electrical breakdown in a stabilizer;

— to develop a model for calculating VAC of precision stabilizer;

— to investigate the dependence of VTC on the level of doping.

— to consider the dependence of VAC on temperature;

— to consider the dependence of the VTC on temperature;

The object of the study is a precision silicon zener. The subject of the study is the
VAC of this zener diode, and its VTC.
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