
ð
¶
∞
≤
∂™

π
∞
≤
Ø
≤
©≠

≠

ž
≠
≤
±

≠
Æ
�
≤
�
Ø
™
Æ
∂�

≤
±

™
π
¶
∞
≠
Ù
™
¥
Æ
≠
™
=

¥
≠
¥
∂™

±
º

Þ
≠
Æ
�
≤
≤
≥
∂≤

�
Ø
™
Æ
∂�

≤
±

™
π
¶
∞
≠
Ù
™
¥
Æ
≠
™
=

¥
≠
¥
∂™

±
º

Þ
≠
Æ
�
≤
�
Ø
™
Æ
∂�

≤
±

™
π
¶
∞
≠
Ù
™
¥
Æ
≠
™
=

¥
≠
¥
∂™

±
º

	
Ø
™
±

™
∞
∂º

=®
¶
∂Ù

≠
Æ
≤
ß
=≠

=•
≠
≤
Ù
≠
≥
º

Þ
≤
Ø
™
Æ
µØ

ˆ
�
∞
¶
ˆ
=�

Ø
™
Æ
∂�

≤
∞
≠
Æ
¶

ž
≠
≤
¶
Æ
∂≠

ß
∞
º

™
=∞

¶
∞
≤
∂™

π
∞
≤
Ø
≤
©≠

≠

Þ
≠
Æ
�
≤
±

¶
›

≠
∞
º

=≠
=∞

¶
∞
≤
¥
≠
¥
∂™

±
º

†
≤
∞
®
≤
ß
¶
ˆ
=±

≠
Æ
�
≤
¥
Æ
≤
≥
≠
ˆ

IS
SN

 1
813-8

586

12 (185)

2015

NMST_1.qxd  17.11.2015  17:28  Page 1



«Ïðîãíîç íàó÷íî-òåõíîëîãè÷åñêîãî ðàçâèòèÿ Ðîñ-
ñèéñêîé Ôåäåðàöèè íà ïåðèîä äî 2030 ãîäà» îïðåäåëèë
ñòðàòåãè÷åñêèé âåêòîð äâèæåíèÿ ñòðàíû è íàèáîëåå
çíà÷èìûå îáùåíàöèîíàëüíûå çàäà÷è, ñðåäè êîòîðûõ
îñîáåííî âàæíû ñëåäóþùèå.

Êîððåêòèðîâêà ïåðñïåêòèâíûõ íàïðàâëåíèé íàóêè è
òåõíèêè, âêëþ÷àÿ: 

� ñòðàòåãè÷åñêèé âåêòîð – òåõíîëîãè÷åñêèé ïðî-
ðûâ è íåçàâèñèìîñòü;

� ôóíäàìåíòàëüíûå èññëåäîâàíèÿ è ïðîãðàììû ñ
äàëüíèì «ãîðèçîíòîì» ðåàëèçàöèè;

� ïðèêëàäíûå èññëåäîâàíèÿ ñ ïðèîðèòåòîì ðåàëè-
çàöèè íà áàçå ñîçäàâàåìûõ òåõíîëîãè÷åñêèõ ïëàòôîðì
â ðàìêàõ öåëåâûõ ïðîãðàìì ñ îðèåíòàöèåé íà òåõíîëî-
ãè÷åñêóþ íåçàâèñèìîñòü;

� äèíàìè÷íûé òðàíñôåð òåõíîëîãèé ñ ïðàêòè÷åñêèì âíåäðåíèåì ðàçðàáîòîê
è îáåñïå÷åíèåì èìïîðòîçàìåùåíèÿ.

Ôîðìèðîâàíèå âíóòðåííåãî ñïðîñà íà âûñîêèå òåõíîëîãèè (ñ ó÷åòîì ñîâðåìåí-
íîé ñèòóàöèè íà îãðàíè÷åíèÿ â ïîñòàâêå çàðóáåæíîé âûñîêîòåõíîëîãè÷íîé ïðîäóêöèè)
â ðàìêàõ ðàçâèòèÿ:

� ñèñòåìû ãîñóäàðñòâåííûõ çàêóïîê;
� èíâåñòèöèîííûõ ïðîãðàìì ãîñêîìïàíèé;
� ñîôèíàíñèðîâàíèÿ ïðîåêòîâ áèçíåñîì.

Ðàçâèòèå ïðîôåññèîíàëüíî îðèåíòèðîâàííîãî îáðàçîâàíèÿ, âêëþ÷àÿ:
� ïîäãîòîâêó ïðîôåññèîíàëüíûõ ñòàíäàðòîâ, èõ ãàðìîíèçàöèþ ñ îáùåîáðàçî-

âàòåëüíûìè ñòàíäàðòàìè; îðèåíòàöèþ íà ãèáêèé ðûíîê òðóäà, âîñòðåáîâàííûé
ãîñóäàðñòâîì è áèçíåñîì;

� ôîðìèðîâàíèå ñèñòåìû îáåñïå÷åíèÿ äèñòàíöèîííîãî îáðàçîâàíèÿ, âêëþ-
÷àÿ èíôðàñòðóêòóðó è ïðàâîâûå àêòû;

� âîçðîæäåíèå øêîëüíîé ïðîôîðèåíòàöèè.
Ðåàëèçàöèÿ â Ñàíêò-Ïåòåðáóðãñêîì ãîñóäàðñòâåííîì ýëåêòðîòåõíè÷åñêîì óíè-

âåðñèòåòå «ËÝÒÈ» â ðàìêàõ ðåàëèçàöèè ïðîãðàììû «ÒÎÏ-100» íåñêîëüêèõ íàó÷-
íî-îáðàçîâàòåëüíûõ ïëàòôîðì îïðåäåëèëà ñëåäóþùèå ïðèîðèòåòû èííîâàöèîííî-
ãî ðàçâèòèÿ: ôóíäàìåíòàëüíûå ìåæäèñöèïëèíàðíûå èññëåäîâàíèÿ; ìóëüòèäèñöèï-
ëèíàðíàÿ îáðàçîâàòåëüíàÿ ïàðàäèãìà; ìåæîòðàñëåâàÿ èíæåíåðíàÿ äåÿòåëüíîñòü.

Â ðàìêàõ ðàçâèòèÿ ïðèîðèòåòíûõ èññëåäîâàíèé è ðàçðàáîòîê ïî òåìàòèêå æóð-
íàëà «Íàíî- è ìèêðîñèñòåìíàÿ òåõíèêà» ñëåäóåò âûäåëèòü ñëåäóþùèå íàïðàâëåíèÿ:

– íàíî-, ìåòà- è áèîìèìåòè÷åñêèå ìàòåðèàëû;
– ýëåìåíòíàÿ áàçà áèîïîäîáíûõ è àíòðîïîìîðôíûõ óñòðîéñòâ, âêëþ÷àÿ ïåðñîíà-

ëèçèðîâàííûå ñåíñîðíûå ñèñòåìû è èñêóññòâåííûå îðãàíû ìèêðî- è íàíîìîòîðèêè;
– èíòåëëåêòóàëüíûå òêàíè («óìíàÿ îäåæäà») äëÿ íåèíâàçèâíîãî ìåäèêî-áèî-

ëîãè÷åñêîãî ýêñïðåññ-ìîíèòîðèíãà è ðàñøèðåíèÿ ôóíêöèîíàëüíûõ âîçìîæíîñ-
òåé ÷åëîâåêà;

– ìóëüòèôóíêöèîíàëüíûå ìèêðîïëàòôîðìû («ëàáîðàòîðèè-íà-÷èïå») äëÿ ìîëå-
êóëÿðíîé ýêñïðåññ-äèàãíîñòèêè ïàòîëîãè÷åñêèõ ñîñòîÿíèé è ïàòîãåííûõ èíôåêöèé;

– èíôîðìàöèîííûå òåõíîëîãèè äîïîëíåííîé è âèðòóàëüíîé ðåàëüíîñòè äëÿ
ðàñøèðåíèÿ ôóíêöèîíàëüíûõ âîçìîæíîñòåé ÷åëîâåêà è îáåñïå÷åíèÿ åãî æèçíå-
äåÿòåëüíîñòè.

Äàííûé âûïóñê æóðíàëà îòðàæàåò ðÿä ïåðñïåêòèâíûõ èññëåäîâàíèé è ðàçðà-
áîòîê, âûïîëíåííûõ â ÑÏáÃÝÒÓ «ËÝÒÈ» íà êàôåäðå ìèêðî- è íàíîýëåêòðîíè-
êè, à òàêæå â ÍÎÖ ìèêðîòåõíîëîãèè è äèàãíîñòèêè è ÍÎÖ «Íàíîòåõíîëîãèè».

Çàìåñòèòåëü ãë. ðåäàêòîðà æóðíàëà,
çàâåäóþùèé êàôåäðîé ìèêðî- è íàíîýëåêòðîíèêè,

äèðåêòîð ÍÎÖ ìèêðîòåõíîëîãèè è äèàãíîñòèêè ÑÏáÃÝÒÓ «ËÝÒÈ»,
ä-ð òåõí. íàóê, ïðîô. Â.Â. Ëó÷èíèí
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Ðèñóíêè ê ñòàòüå Â. È. Çóáêîâà, Ì. Ô. Ïàíîâà, À. Â. Àôàíàñüåâà, Â. À. Èëüèíà, À. Â. Çóáêîâîé,

È. À. Ëàìêèíà, J. E. Butler, À. Ë. Âèõàðåâà, Ñ. À. Áîãäàíîàâ

«ÍÀ ÏÓÒÈ Ê ÄÅËÜÒÀ-ËÅÃÈÐÎÂÀÍÍÎÌÓ  ÏÎËÓÏÐÎÂÎÄÍÈÊÎÂÎÌÓ ÀËÌÀÇÓ»

V. I. Zubkov, M. F. Panov, A. V. Afanasyev, V. A. Ilyin, A. V. Zubkova,

I. A. Lamkin, J. Butler, A. L. Vikharev, S. A. Bogdanov

«ON THE WAY TO SEMICONDUCTOR DIAMOND DELTA-DOPING»

Ðèñ. 2. Ñïåêòðû íåïðîïóñêàíèÿ ñòðóêòóð Â8, B9, B11, B12

Fig. 2. Non-transmission spectra of B8, B9, B11, B12 structures

Ðèñ. 5. Ñïåêòð ïðîâîäèìîñòè G/ωω îáðàçöà B8

ïðè ðàçíûõ ÷àñòîòàõ òåñòîâîãî ñèãíàëà

Fig. 5. Conductivity spectrum of G/ω of B8

sample at different frequencies of the test signal

Ðèñ. 8. Ïðîôèëè êîíöåíòðàöèè ïðèìåñè áîðà

â àëìàçíûõ ýïèñëîÿõ, èçìåðåííûå ìåòîäîì

ÂÈÌÑ [17]

Fig.8. Profiles of the concentrations of the

boron impurity in the diamond epilayers,

measured by SIMS method [17]
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Ðèñóíêè ê ñòàòüå À. Â. Àôàíàñüåâ,

Â. À. Ãîëóáêîâà, Â. À. Èëüèíà, Â. Â. Ëó÷èíèíà,

Â. Ï. Ïðîíèíà, À. Â. Ñåðêîâà 

«ÌÀÒÐÈ×ÍÛÅ
ÀÂÒÎÝÌÈÑÑÈÎÍÍÛÅ ÊÀÒÎÄÛ

ÍÀ ÎÑÍÎÂÅ ÊÀÐÁÈÄÀ ÊÐÅÌÍÈß
Ñ ÍÀÍÎÑÒÐÓÊÒÓÐÈÐÎÂÀÍÍÎÉ

ÏÎÂÅÐÕÍÎÑÒÜÞ»

A. V. Afanasiev, V. A. Golubkov, V. A. Ilyin,

V. V. Luchinin, V. P. Pronin,  A.V. Serkov 

«ARRAY FIELD EMISSION CATHODES
BASED ON SILICON CARBIDE WITH

A NANOSTRUCTURED SURFACE»

Ðèñóíêè ê ñòàòüå À. Â. Êîðëÿêîâà, À. Ï. Áðîéêî, È. Ê. Õìåëüíèöêîãî,

Â. Å. Êàë¸íîâà, À. È. Êðîò, À. Â. Ëàãîøà  

«ÐÀÇÐÀÁÎÒÊÀ È ÈÑÑËÅÄÎÂÀÍÈÅ  ÒÅÐÌÎÌÅÕÀÍÈ×ÅÑÊÎÃÎ
ÁÈÌÎÐÔÍÎÃÎ ÌÈÊÐÎÀÊÒÞÀÒÎÐÀ»

A. V. Korlyakov, A. P. Broyko, I. K. Khmelnitskiy,

V. E. Kalyonov, A. I. Krot, A. V. Lagosh

«MODERN ELEMENT BASE OF THE STORAGE DEVICES»

Ðèñ. 2. Òåõíîëîãè÷åñêèé ìàðøðóò ôîðìèðîâàíèÿ ïüåäåñòàëîâ è ñîçäàíèÿ íàíîðàçìåðíîé ìîðôîëîãèè îñòðèé-
íîãî òèïà íà ïîâåðõíîñòÿõ ïüåäåñòàëîâ: 1 – î÷èñòêà ïîäëîæêè; 2 – ñîçäàíèå áàçîâîãî êîíòàêòà; 3 – íàíåñåíèå

ñëîÿ àëþìèíèÿ; 4 – íàíåñåíèå ñëîÿ ôîòîðåçèñòà; 5 – ýêñïîíèðîâàíèå è ïðîÿâëåíèå ôîòîðåçèñòà; 6 – òðàâëå-

íèå àëþìèíèÿ; 7 – óäàëåíèå ôîòîðåçèñòà; 8 – ÐÈÏÒ-ôîðìèðîâàíèå ïüåäåñòàëîâ; 9 – íàíåñåíèå ñëîÿ àëþìè-

íèÿ äëÿ âòîðîé ñòàäèè íàíîðàçìåðíîãî ïðîôèëèðîâàíèÿ; 10 – ÐÈÏÒ-ôîðìèðîâàíèå íàíîðàçìåðíûõ îñòðèé

Fig. 2. The technological route of formation of the pedestals and nanoscale morphology of the pointed type on

surfaces of the pedestals: 1 – cleaning the substrate; 2 – creation of the base contact; 3 – applying of the alu-

minum layer; 4 – applying of the photoresist layer; 5 – exposure and development of the photoresist; 6 – etch-

ing of the aluminum; 7 – removal of the photoresist; 8 – RIPT-forming of the pedestals; 9 – applying of the

aluminum layer for the second stage of the nanosized profiling; 10 – RIPT-forming of the nanoscale tips

Ðèñ. 3. Ýêñïåðèìåíòàëüíûé
ñòåíä äëÿ èññëåäîâàíèÿ óñèëèé
ìèêðîìåõàíè÷åñêîé ïîäâèæíîé
ñòðóêòóðû ìèêðîàêòþàòîðà:
A – äåðæàòåëü ìàêåòà,

ñîâìåùåííûé ñ ýëåêòðîäàìè;

B – èçìåðèòåëüíàÿ ëèíåéêà

ñ öåíîé äåëåíèÿ 100 ìêì;

C – äàò÷èê ñèëû; D – ðåçèñòîð

Fig. 3. Experimental stand

for research efforts movable

micromechanical structure of microactuators:

A – Holder of a layout, combined with electrodes;

B – measuring ruler with divisions of 100 µm;

C – force sensor; D – resistor

Ðèñ. 8. Êàðòèíà ðàñïðåäåëåíèÿ
òåìïåðàòóðû â ñðåçå ìèêðîàêòþàòîðà

Fig. 8. Picture of the temperature

distribution in the slice of microac-

tuator
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