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Õàíñåí Ð. Ñ. Ôàçèðîâàííûå àíòåííûå ðåøåòêè.— Ìîñêâà: Òåõíîñôåðà, 
2012.

В êíèãå ïðèâåдåí âñåñòîðîííèé àíàëèз îñîбåííîñòåé ïðî-
åêòèðîâàíèÿ è èññëåдîâàíèÿ õàðàêòåðèñòèê фàзèðîâàííыõ 
àíòåííыõ ðåшå òîê è âõîдÿщèõ â íèõ ñèñòåм. Оñîбîå зíàчå-
íèå ïðèдàåòñÿ ðàñ ñмîòðåíèю àëãîðèòмîâ, ïðèãîдíыõ дëÿ èñ-
ïîëьзîâàíèÿ â ПÊ. Пðåдñòàâëåíà òàêжå îбшèðíàÿ èíфîðмàцèÿ 
î ðàзëèчíыõ òèïàõ àíòåííыõ óñòðîéñòâ ñ ýëåêòðîííым óïðàâ-
ëåíèåм ëóчîм è âõîдÿщèõ â íèõ фóíêцèîíàëьíыõ ñèñòåмàõ. 
Êíèãà ïðåдíàзíàчåíà дëÿ íàóчíыõ ðàбîòíèêîâ è èíжåíåðîâ, 
зàíèмàющèõñÿ èññëåдîâàíèÿмè è ðàзðàбîòêàмè фàзèðîâàííыõ àíòåííыõ ðåшåòîê, 
à òàêжå àñïèðàíòîâ è ñòóдåíòîâ ñòàðшèõ êóðñîâ, ñïåцèàëèзèðóющèõñÿ â îбëàñòè 
àíòåíí è óñòðîéñòâ СВЧ. 
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this fact can significantly affect the volume discharge calculated value, and hence the non-synchronization 
parameter, for those of its values, which are characteristic of the TWT with a phase velocity jump. In this 
paper, formulas has been obtained for computation of real and imaginary parts of the complex reduction 
coefficient for a cylindrical electrons beam with exponential variable amplitude of variable current component 
in the TWT. Influence of complex reduction coefficient on the parameters of the TWT operating in the linear 
mode is estimated. It is shown that taking into account the imaginary part of the reduction coefficient for 
linear operation of the TWT makes it possible to change the estimated amount of space charge 1.5 to 2 times, 
which in its turn has quite a strong effect on the formation of the initial conditions of the nonlinear mode and, 
subsequently, on the output characteristics of the TWT.

Keywords: complex reduction coefficient, cylindrical electron beam, variable current component, space charge, 
TWT.
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Гилмор-мл. À. Ñ. Лампы с бегущей волной.— Ìîñêâà: Òåõíîñôåðà, 2013.

Êíèãà îñíîâàíà íà мàòåðèàëàõ ëåêцèé è ñåмèíàðîâ ïî СВЧ-
ëàмïàм, êîòîðыå àâòîð мíîãîêðàòíî ïðåдñòàâëÿë â âåдóщèõ фèð-
мàõ è óíèâåðñèòåòàõ США. В íåé ñîñðåдîòîчåíы бàзîâыå зíàíèÿ 
ïî òåîðèè è òåõíèêå íàèбîëåå âîñòðåбîâàííîãî â òåчåíèå мíîãèõ, 
â òîм чèñëå è ïîñëåдíèõ дåñÿòèëåòèé, ïðèбîðà — ëàмïы ñ бå-
ãóщåé âîëíîé (ЛБВ). Êíèãà íàïèñàíà дîñòóïíым дëÿ шèðîêîãî 
êðóãà чèòàòåëåé è îбðàзíым ÿзыêîм, мåòîдèчåñêè ñбàëàíñèðî-
âàíà. Шèðîêî èñïîëьзóåмыå цèòàòы èз ðàбîò èзâåñòíыõ ñïåцè-
àëèñòîâ è îбшèðíàÿ бèбëèîãðàфèÿ ñïîñîбñòâóюò бîëåå ãëóбîêî-
мó âîñïðèÿòèю èзëàãàåмîãî мàòåðèàëà. Êíèãà мîжåò быòь ïîëåзíà êàê дëÿ ïîд-
ãîòîâêè ñòóдåíòîâ ñòàðшèõ êóðñîâ è àñïèðàíòîâ âóзîâ, òàê è ñïåцèàëèñòîâ, зàíÿ-
òыõ ðàзðàбîòêîé è ïðèмåíåíèåм ЛБВ â ðàзëèчíыõ îбëàñòÿõ ðàдèîýëåêòðîíèêè. 
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Íанотехнологии в электронике. Âып. 2 / Под ред. Ю. À. ×аплыгина.— 
Ìîñêâà: Òåõíîñôåðà, 2013.

Нàñòîÿщåå èздàíèå — âòîðîé âыïóñê êíèãè, âышåдшåé íåñêîëь-
êî ëåò íàзàд. Êàждóю èз чàñòåé êíèãè ïðåдñòàâëÿåò ãðóïïà àâ-
òîðîâ, àêòèâíî ðàзâèâàющèõ дàííîå íàïðàâëåíèå â Нàцèîíàëь-
íîм èññëåдîâàòåëьñêîм óíèâåðñèòåòå «МИЭÒ». Êîëëåêòèâ àâòî-
ðîâ ñòàðàëñÿ îñóщåñòâèòь чàñòèчíóю ïðååмñòâåííîñòь мàòåðèà-
ëà, ñîдåðжàщåãîñÿ â ïåðâîм âыïóñêå, îдíàêî ñòðóêòóðà êíèãè 
ñóщåñòâåííî èзмåíèëàñь: ãðóïïèðîâêà ñòàòåé ïî óñëîâíым ðàз-
дåëàм (òåîðåòèêî-ýêñïåðèмåíòàëьíыå ðàбîòы, мåòîды èññëåдî-
âàíèé, òåõíîëîãèè, ïðèбîðы è óñòðîéñòâà) ïðåдñòàâëÿåòñÿ бîëåå ïðàâèëьíîé ñ 
òîчêè зðåíèÿ ïîíèмàíèÿ îбщåãî íàïðàâëåíèÿ ðàбîò â МИЭÒ. Êàждàÿ èз ðàбîò 
ïðåдñòàâëÿåò ñîбîé зàêîíчåííыé íàóчíыé òðóд îбзîðíîãî èëè îбîбщàющåãî õà-
ðàêòåðà, ëèбî ÿâëÿåòñÿ чàñòью îðèãèíàëьíыõ èññëåдîâàíèé, ïîëóчåííыõ зà ïî-
ñëåдíèå 3—5 ëåò.
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ÒÅÕÍÎËÎÃÈЧÅÑÊÈÅ ÏÐÎÖÅÑÑÛ È ÎÁÎÐÓÄÎÂÀÍÈÅ

Розроблено технологію вирощування двосторонніх високовольтних кремнієвих p—i—n-структур мето-
дом рідиннофазної епітаксії в єдиному технологічному процесі. Електрофізичні параметри отриманих 
структур дозволяють виготовляти на їх основі високовольтні діоди.

Ключові слова: епітаксійний шар, рідиннофазова епітаксія, рідкоземельний елемент, легування.
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OBTAINING OF BILATERAL HIGH VOLTAGE EPITAXIAL  
p—i—n SI STRUCTURES BY LPE METHOD
Silicon p—i—n-structures are usually obtained using conventional diffusion method or liquid phase epitaxy 
(LPE). In both cases, the formation of p- and n-layers occurs in two stages. This technological approach 
is quite complex. Moreover, when forming bilateral high-voltage epitaxial layers, their parameters 
significantly deteriorate as a result of prolonged heat treatment of active high-resistivity layer. Besides, 
when using diffusion method, it is impossible to provide good reproducibility of the process. In this paper 
a technique of growing bilateral high-voltage silicon p—i—n-structures by LPE in a single process is 
proposed. The authors have obtained the optimum compounds of silicon-undersaturated molten solutions 
for highly doped (5•1018 cm–3) contact layers: 0.4—0.8 at. % aluminum in gallium melt for growing p-Si-
layers and 0.03—0.15 at. % ytterbium in tin melt for n-Si-layers. Parameters of such structures provide for 
manufacturing of high-voltage diodes on their basis. Such diodes can be used in navigational equipment, 
communication systems for household and special purposes, on-board power supply systems, radar systems, 
medical equipment, etc.

Key words: epitaxial layer, liquid-phase epitaxy, rare-earth element, dopping.
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Êíèãà ïðåдñòàâëÿåò ñîбîé ïîдðîбíîå ñïðàâîчíîå ðóêîâîдñòâî ïî фèзèчåñêèм îñíî-
âàм, òåõíîëîãèчåñêèм îñîбåííîñòÿм è ïðàêòèчåñêîмó ïðèмåíåíèю ïðîцåññà ðåàê-
òèâíîãî мàãíåòðîííîãî íàíåñåíèÿ òîíêèõ ïëåíîê ñëîжíîãî ñîñòàâà. Пîдðîбíî îïè-
ñàíы фèзèчåñêèå ïðîцåññы, ïðîòåêàющèå âî âðåмÿ ðåàêòèâíîãî мàãíåòðîííîãî íà-
íåñåíèÿ, òåõíîëîãèчåñêèå îñîбåííîñòè мàãíåòðîííîãî íàíåñåíèÿ. Оñîбîå âíèмàíèå 
óдåëåíî ñïîñîбàм óïðàâëåíèÿ ïðîцåññàмè íàíåñåíèÿ ïëåíîê, îбåñïåчèâàющèм ñòà-
бèëьíîñòь è âîñïðîèзâîдèмîñòь êàê ñàмîãî ïðîцåññà, òàê è ñâîéñòâ ïîëóчàåмыõ ïëå-
íîê. Рàññмîòðåíы мîдèфèêàцèè ïðîцåññà íàíåñåíèÿ, ðàзëèчàющèåñÿ èñïîëьзóåмы-
мè èñòîчíèêàмè ïèòàíèÿ: ïîñòîÿííîãî òîêà, ñðåдíåчàñòîòíыõ èмïóëьñîâ, èмïóëьñîâ 
бîëьшîé мîщíîñòè è âыñîêîчàñòîòíыå. Äàíы ïðàêòèчåñêèå ðåêîмåíдàцèè ïî îñâî-
åíèю èзâåñòíыõ è ðàзðàбîòêå íîâыõ ïðîцåññîâ ïîëóчåíèÿ ïëåíîê ñëîжíîãî ñîñòàâà 
мåòîдîм ðåàêòèâíîãî мàãíåòðîííîãî ðàñïыëåíèÿ. 




