[image: image1.png]8¢

SLI-¢L1d Krewry UeISyyezey 10T 11
~ 6 19q0)0() “noneosnpy [ea15KYyd [BlWwepuny puy SAsAyd jo SiwaAd e
WIdpoAy . U0 RIUSIETRIN [BUoneuI Uy ng oyp SPensqy o
Joog SIUAU0010yd Ie[0s 107 SPLRRW uey o orordde SAleAOUTI oy ¢
‘Aodrua o ‘m‘?oxa:mE.E.m. d«:u:ﬁ:.ﬁm,\/ ,>u>.n:§<.<.m ugzoyo)fyy
V'S 1007 ‘g1 ‘unp ,.ﬂ\owwﬁ:ccm Juoreg toneaps y ueIssmy « PPTudsIy
waipreny o SIAe]  yimoi3 0] densqng Uzoyony -y, Sz
1002 adesurg oy, 1 dueqsng TR1sagory HI0X man
‘uog pue Ay uyop '$a01A(] uouo:v:cp::vw,uo SISAYg PISIN'S ]

¢ SIONDITI Ty

1019npuooI g "% 09-05 0) 9S0[2 anjea [Ed12100y) oy o) Kouaroys
UOISIdAU0S yy OSBAIUI 10) L1pssyny oI samjonnsoypy norgyp
Yong “samponnsoupy PadAeIINW o wNOY-mowy, oy Jo Ayxarduwos
Pue ‘sierojen [10q aarsuadxa JO 2sne23q aarsuadyy 2Ie ‘syen
2dA) jo S[eLId) ey QANRUId) R uo SI1BAU0S 0j0yd 2[0S “serew pue
Spoaw QAISUUT- oM 0d SS9 “1ay30 0y Surssed AJuo proae 01 91q1ssod
T Sasuadxa romod 3iq AIsnoraqo 4ongs “moy 1d wy SWos K501
- YIM popaw spenyoy J B Aq ), 0TrI~ ameadws, e Jpw
101y dn umois app ‘PawnIoy arp S191194U03 0j0yd yomm uo $arensqns



[image: image2.png]:

SOISAHE NS L 1Al GSSNSANOON|
, S LeERIN O EINE

WNIsotwAS D) HusIos jeuoleussyu] .
SLOVALLSHY 40 SO0

‘BUHBOLO00/0) OHRVEOAVIDHIITH O

DIVEog AVNLISTTHON S198014»
EWAVEOLINND O10HKAEH DIOHOURHAT K

G0OUELL MSMHAOT)

- IdEIDHENT @
 dVUVIAVIIHKVY
HISHISWAVEO LW Y. DMWISLNES g 1red| I

ﬁg_‘m.\_j:w_jm@_4\I§A SHVITHISOVNEN D
ABEEREEN< o) ME| i o)y i

—

w = 3

s _M‘ : b 4] |
J.-,JAF.,J.tJ.‘; 1 —“.mV
T
S By g b |
w.m.,_rrz..u‘ id g i 1
Ara iy, e |
.I'-.-. b ! 2:..‘1.~
Sa N - M«
A&.a>: MALJL‘H4 {
g M JITE< by

. ,_fl,.-\

ALISYIAINN TVIINHOAL TVNOILLVN HMVZVY ATAVALYS T
VEAVILLYD ‘U ) UHANWH LALUDdAINHA HUVIDARMHXAL HITHII'VHOMNTYVYH HAMDXVEVY
ILALMDdAIUH A AIVIUHXAL AI9LLICA AVEVI 194VITHIG LY q43avaLed 'uy

NVLSHMVZV 40 OI'TdNddd IHL 40 IONIIDS ANV NOLLYDNad 40 AHLSINIIN
HVLOXVEVY MU 9ATIDAd UIAVH U BEUHVEIOEVd90 O4LOdALOUHUI
A LOUHUIN W19 dJHeX, WII'Ig :3:1-0«@-:.?.z:Umm HVLOMvVEVY




[image: image3.png]B R




[image: image4.png]L4

12 70 ANAAIVE g WHHUHAINYIID VY WITHHOd 13H.Ivy
OJOHHIhALOII ‘(FOLL) VHV 111 VITUOMOM]
VELOHO9D HANDAhUILIO U dI9Hd ALAAdL,
9 boouwnpnpc
"Wd douagnvhumy q- D gemmm&wwcﬁ.w\ NN 9209HDYN)
(4 NPD-10d/0uz IGOHIO YH dALMAdDOHVH
41OH09)D NEImOm,CE:mOH:O dUHVEOYA1rD)OH
W KUHVIE0) HUIOIrOHXT L VALO9VdEvd
W nogddp)
“9 kmmmcisb “I'q 9oHpuo TANOX1)) mc&uxsk M 9IOHDXN]T
OF e EMV_.SIOI<I XEmO._.EmM
XIT9ONMHIIOg0dIIALOL] dUHVHOdUIATIOW
a4 boapgoHD YN ‘01 [ vsahsad 17

1 SY0LVTIIDSO JINO.LOHd TT9VNN L
S1UDAOY solssp,
LE e 801/0dOYoqArr 14 XUIDThULVINOJY

XITHIIr3 10X/ dag L HUHVEOL9101IOHY

HdIl dAINAdLOOHVH XI9HI'Od AL 14 HUHAhAIOLI
V9 veowsgnrunng

V¥ beoopunpgy WG 9onrnnondag "q 1wrdmoddumag

cs qE3dIVH Udll

E1/1T=0/> UAUTTVd IHANTHOY HOHHOJ I

O UMHAHUITAOD XIIHHOALYAI(€ I9d ALNAJLD
BMHIHAWEN M LOOHdINOHOYYE A19dOLONTH

M 17 v9avgonn ‘g bsavgiwasdp)) “q- 1 sonneaq

€€ "VINOLY OJOHHAXAJIOL VIOLIN HAITYMUOUITON
Of i xddpayr 1 paavpincag

[€ o XVUIVIIN 6 HUDHVIVY UNITVd U
HMWIdIHE VIThOVd 1970 19 dI9HHAWAdE0)

') bsoonenvg

6z T 1d40€ HI9HKUNV UV 4 VHIIHYEI9D DHVHOE A4
HIHIIUdd3® ‘0% “uy . “ny- "N II'VIOUDIOHOW

9'H sordonopry “YIW DoanLvepanvxy “V'¥ vsousy

g e T I DRAID00m 0 SVANLSNANT
SYOLOVANODINAS WO TVIAHLYIN MAN

YS N aoatway pyg AOYDUDYY 7| oyuayoqnly Vg aovuvyy




[image: image5.png]IAL FOR SEMICONDACTORS

MATHER
Y INDUSTREAS

1 . v 2
Akanaev B.A.!, Ljubchenko V.E.2, Manakov S.M., Temirov Yu.Sh.

! 4pplied Physic Department of Al-Farabi Kazakh National
University, 71 Al-Farabi av., Almaty, Kazakhstan,
2FIRE, RAS,Koteln ikov av., Fryzino,Rassia

Progress in technologics of semiconductor elements, as well as
all semiconductor industry, depends on maternalg and tecl}nology of
substrates. On perfect crystal substrates wich seml_conductor
clements are growth, beginning from the ele}nexlta_ry diodes and
triodes to super big integrated computer chips with more than
milliard elements. At present in the semiconductor industry only
three types of substrates are widely used: Sapphire, crystal Silicon
and Germanium [1]. Proceeding from low cost, quality and prospects
of received semiconductor elements, the semiconductor industry and,
in particular multi-junction solar converters, grow up on Ge.
However, Ge quite rare element (0,004%) and with requirement
growth the price will increase only. In additives, for example, the
maximum transformation of energy of sunlight in multilayered solar
converters is limited exactly to the last layer - a germanium substrate.

Here we are present our strategies to overcome these bottle-
neck issues. However, the cost of electricity generated by solar
arrays is much higher than that obtained by traditional methods. A
promising way to solve this problem is the photovoltaic conversion
of the concentrated sunlight on solar cells with intermetallic
substrate. Industrial production solar photo convertors on a scaling
faces as with financial, and industrial difficulties due energy value
techpology, low efficiency and, therefore, high praises of output
devices. Therefore optimization of nanotechnological productions
plays a main role in maintenance of viability of the future
technologies. We will illustrate told on an example to a problem of
sqlar converters familiar to all of us[2]. Its more semi centennial
h‘StPrY . which are based on a silicon, evidently, has reached the
limit as maximum by efficiency of conversion (about 15-18 %) and a
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