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Ô²ÇÈÊÎ-ÌÀÒÅÌÀÒÈ×Í² ÍÀÓÊÈ

çíà÷åíü ïàðàìåòð³â çàäà÷³ ðîçðàõóíîê äàº E
ã 

 0,06 eB äëÿ E
ã 
= 0,1eB ³ E

ã 
 0,05 eB

äëÿ E
ã
 = 0,5 eB, òîáòî ³ñíóâàííÿ äîì³øêîâî¿ çîíè ïðèâîäèòü äî âåëüìè ³ñòîòíîãî

çíèæåííÿ ãëèáîêîãî ð³âíÿ. Çàçíà÷èìî, ùî ïðèéíÿò³ â äàí³é ðîáîò³ íàáëèæåííÿ ìàþòü
äîñòàòí³é ñòóï³íü çàãàëüíîñò³, à âèêîðèñòàíà â êîíêðåòíèõ ðîçðàõóíêàõ êåéí³âñüêà
ñõåìà äîáðå îïèñóº çîííó ñòðóêòóðó íàï³âïðîâ³äíèê³â òèïó À3Â5 .

Âèñíîâêè. Òàêèì ÷èíîì, äàíà ðîáîòà ñâ³ä÷èòü ïðî òå, ùî ïðè ðîçãëÿä³
åëåêòðîííèõ ïðîöåñ³â â òóíåëüíèõ ä³îäàõ íåîáõ³äíî âðàõîâóâàòè ôàêò ³ñòîòíîãî çñóâó
ãëèáîêîãî ð³âíÿ çà ðàõóíîê äîì³øêîâî¿ çîíè.
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À. Êîðîëü
Âëèÿíèå ïðèìåñåâîé çîíû íà ïîëîæåíèå ãëóáîêîãî óðîâíÿ

â ñèëüíîëåãîâàííûõ ïîëóïðîâîäíèêàõ òèïà À
3
Â

5

Ðàññìàòðèâàåòñÿ ñèëüíîëåãèðîâàííûé ìåëêèìè ïðèìåñÿìè ïîëóïðîâîäíèê,
â êîòîðîì ñóùåñòâóåò òàêæå ãëóáîêèé ïðèìåñíûé öåíòð; ïîòåíöèàë ïîñëåäíåãî
çàäàåòñÿ ìîäåëüþ Ñëýòåðà-Êîñòåðà. Ïîêàçàíî, ÷òî ïîëîæåíèå ãëóáîêîãî óðîâíÿ â
äàííîé ñèñòåìå ñóùåñòâåííî îòëè÷àåòñÿ îò åãî ïîëîæåíèÿ â íåëåãèðîâàííîì
ïîëóïðîâîäíèêå. Êîíêðåòíûé ðàñ÷åò ïðîâåäåí äëÿ ïîëóïðîâîäíèêîâ òèïà À3Â5

(èñïîëüçîâàí êåéíîâñêèé çàêîí äèñïåðñèè).
Êëþ÷åâûå ñëîâà: ïîëóïðîâîäíèêè, ãëóáîêèå óðîâíè, ïðèìåñíàÿ çîíà, ôóíêöèè

Ãðèíà, ñõåìà Êåéíà.

A. Korol
The effect of impurity band on the location of the deep level

in the heavily doped semiconductors of A
3
B

5
 type

We consider the heavily doped by shallow impurities semiconductor which
contains the deep impurity centre as well. The interaction between the shallow impurities
band and the deep impurity level is evaluated. The analysis is based on the solution of
the Dyson equation. It allows for determination of the Green function for a system:
heavily doped semiconductor � deep centre. The Green function for an impurity band
is found elsewhere. The Koster � Slater model for a deep state is used in ê �
representation. Using the above scheme one can obtain the algebraic equation for the
eigenvalues of the problem considered. Special calculations were carried out for the
GaAs semiconductor where Kane dispersion low was explored. It is shown that the
location of the deep level in the system under consideration differs significantly from
its location in the undoped semiconductor.

Key words: semiconductors, deep levels, impurity band, Green functions, Kane�s
scheme.
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