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B. B. Ky3askos, E. B. Penstok, J1. T. Kosarnb
MATEMATUYECKASI MOAENb 3AJAYN 0 PACNPOCTPAHEHNN TENJOTbI B PARVOIJIEKTPOHHBIN KOMNOHEHTAX
[NocTpoeHa maTeMaTnyeckas Mofeslb, OMYChIBaKLLAs MPOLIECC PACIPOCTPAHeHs TEMIOThl B TOHKOM CII0€ MaTepnana, NoKpbIBaloLLIEero
KpMCTAI NosynpoBoaHVKa. PaccMoTpeH cryyqait 0qHOMEPHOV HECTALMOHaPHOV TensonpoBoaHOCTY. Peluerne nofo6HoA 3a0a4u Heobxo-
LIVIMO NPV VCI0Mb30BaHV METOa COBCTBEHHOIO U3/1yHeHns 715 IOKAnN3aLum HeNCrpaBHbIX 311IEMEHTOB LiNQPOBbIX G10KOB 8BTOHOMHbIMM

aBTOMaTn3npoBaHHbIMI cucTemMamu gnarHoCT1poBaHnA.

Knioueeble cnoea: guarHocTiyeckas MHOpPMaUWs; MeToA COGCTBEHHONO M3MY4EHIs; Paan0aNEeKTPOHHbIA KOMMOHEHT.

V. V. Kuzavkov, E. V. Redzyuk, L. T. Koval
A MATHEMATICAL MODEL OF THE PROBLEM OF THE DISTRIBUTION OF HEAT IN THE REC (RADIO ELECTRONIC COMPONENTS)
In this paper we solve the problem of constructing a mathematical model of heat distribution in the layer covering the semiconductor
crystal case for one-dimensional unsteady heat conduction. Solving such problems is necessary when using natural radiation to locate
faulty elements of digital blocks standalone automated systems diagnostics (AA MD.

Keywords: diagnostic information; the method of natural radiation; radio electronic components.
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OPTAHU3ALNA MOAYTUPYIOLLETO CUTHAJIA
W CIIOCOBA Moaynalunn UM J1y4A JIASEPA

ANA CHrHanoB, npegoctaBagembix no rexHonornu OFDI.

Mpepnoxen cnoco6 mogynaynn BHEWHHM ONTHYECKMM MOZYNATOPOM Jiy4a Na3epa, OCHOBaHHbIA Ha CNegywoWuK
coobpamennan. Y mogynaropa tuna «Corning-10-A» gonyctumas ckopocts Mogynupyiowero curiana pasxa 10,5 Iout/c,
Torja Kak coBOKynHas ckopocTb nepegayn scex curuanos yenyr 46 8 UTTC (go 2000 yenyr, no 12 M6ut/c gna kawpgoi) co-
cragnser Bcero 24 I6ut/c. [lJanHoe npoTHBopeyHe pa3pewaeTca NPUMEHeHneM NPHHYKRNOB oprann3aynn Textonoruy TDIVIA

Kniouesble cnoBa: MogynipyioLLnii CUTHan; MHTEPaKTUBHAS reTepOaVHHAS TPAHCNOPTHas CETb; MOAYNALIAS y4a Na3epa BHELLHAM
ONTMYECKM MOTYNSTOPOM; TPYNNOBOV KaHar, KBaapaTypHbli npeaGpasosatens; OFDM-cumBon.

Beegenne

Mpw pa3paGoTke pacnpenenuTenbHoO CeTU HeoBxomumo obec-
neynTb Nepeaady no Hei 6onbluoro Konuyectsa (1—2 Thic.) ycnyr
46, nepefaya Kaxoit U3 KOTOpbIX TPeGYET NPONYCKHOI CnocoBHo-
cv ceTvt oT 3 go 12 Méur/c. CymmapHas nonoca paGounx vacToT
Takoi cetw npu mopynsumm KAM-64 nu6o KAM-128 pocturaet
Heckonbkux rurarepy [1]. O4eBMgHO, 4TO Takylo nomnocy paBounx
4acTOT MOXHO peanu30BaTb Ha HECYLUEN 4acToTe B MUMMMET-
poBoM [vana3oHe. G 3TOA LEMblo NpUMEHSIETCS ABYMy4eBast BO-
NOKOHHO-onTUYeckas nuHns ceaan (BOJC), no koTopoi pacnpo-
CTPAHAIOTCS [BA CUHXPOHM3MPOBAHHBIX MO YaCcTOTe Ny4a, Pa3HOCTb
4acTOT KOTOPbIX MPUHAINEXIT MANAMMETPOBOMY Anana3oHy. OfuH
ny4 MOMIYnMPOBaH CUrHanamu YCnyr, BTOPO NpeacTaBnseT coGoi
ONOPHbIiA FeTEPOANHHBIV CUrHAN LS NOyYeHns B hOTONPUEMHIIKE
6a30B0i CTAHLMM PaANOCHTHAINA C HECYLLEN YaCTOTON B MASITIUMET-
pOBOM [uanasoxe [2].

Oprann3ayns MogynupyIoWero cHrHana u cnocoba
MOZYAAYHH W JIY4a Na3epa

[ns achchekTuBHOMO cnonb3oBaHus cnekTpa YacToT Ao 1 1T,
re BO3MOXHa Lnchposas 06paboTka CMrHanos, rpynnosoi kaHan ¢
aBymst OFDM-cumBonaMn MOXHO OpraH130BaTh No CXeMe, U306-
PaXeHHoN Ha pucyHke [3].

Mcnonbays pasHble 4acToThl f CUrHAnoB reTepoavHOB KBafpa-
TYPHbIX Npeobpa3oBaTeneil, (OPMUPYEM HECKOMbKO pynnoBbIX
KaHanoB, Kak Moka3aHo Ha pucyHke. [ns npumepa B Tabnuue
MPeacTaBmneH OuH CTBON 13 CEMM TPYnnoBbIX KaHanos (Kaxmbli
KaHan COAepXuT [Ba CMBONA W3 WwecTy moaynstopos KAM-128),
NOCTPOEHHbI Ha 6a3e YeTbipHanuatn OFDM-cumvBonos.
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Pacnonoxenune Ha yacToTHoii ocu pa6ounx nonoc Aeyx OFDM-cumBonoe
nepeoro rpYNNoBoro KaHana nocine KeagpaTypHoro npeobpasosarens

CoBoKynHasi Noyoca 4acToT CTBOMAa BMECTE C 3aLUMTHBIMM Nosio-
camu YacToT coctaenset 6,72336 T, a paboyas nonoca YacToT
Bcex 5376 nogHecywwx B YeTbipHaauatn OFDM-cumBonax paBHa
4,62336 ITu.

06beauHuTenb rpynnosbix curHanos (OFC) dyHKUMOHMPYET no
TexHonorm OFDM, ecni GbicTpOAEACTBIE ONTUYECKOTO MOpyns-
TOpa MO3BOMSET BOCMPUHSTb CyMMapHblid curHan. B npoTuBHOM
cnyyae OI'C ponxeH paGoTath no TexHonor TDMA, nopasas cur-
Han Kax[oro KBafpaTypHOro NpeoGpa3oBaTens NoCNefoBaTenbHO
(Mo ogHOMY MMNYFbCY B OAWMH CROT) Ha ONMTMYECKUA MopynsTop.

Mpw 3TOM CUrHan ofHOro cnota GyaeT MMeTb Nonocy paGounx
yacToT nopspka 1 [Tu, Toraa Kak BHELUHWIA OMTUYECKWIA MOLYRSTOP
[0MyCKaeT MoAYNMpyIoLLWiA curdan ¢ nonocowt 1,78 ITu. Ecrm grn-
TenbHocTb OFDM-cumBona (BmecTe co cryxe6Hon MHGopmaLmen
1 nay3oit Mexay cnotamu) coctasnqet 16,24 - 1078 ¢, To umeloT-
CS BCE 0CHOBAHWA nonaratb, 4o 4Yepes 300 - 1078 ¢ moxHo Byaer
MPOLOMXITL MOAYNALMIO Ny4a Nla3epa curHanamu BTOporo CroTa.
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Pab6ouue 4acrotbl yeTbipiaguath OFDV-cumBonoB B CTBONE CUrHANOB

Homep | Homep “:?;::‘Z‘f":::::n Huxnsn vactora | Bepxnsa vactora
KaHana | cumeona cm“n;’ MFy cumeona, My cumeona, My
Tpynnoeoii kanan 1
1 1| af=33024 [ 150 | 48024
f, =67y f,, = 6,850Tu; f,,, = 7,66048 Iy
o | ar=33024 | 63024 | 95048
Tpynnoeoii kanan 2
, 3 | af=33024 | 150 | 48024
f, = 766048 ITy; f,,, = 7.81048 IT; f,,, = 8,62096 My
4 | ar,=33024 | s3024 | 95048
pynnogoii kanan 3
; 5 | ar=33024 | 150 | 48024
f, = 862096 ITy; f,,, = 8,77096 ITu; f,,, = 958144 My
6 | ar=33024 | 63024 960,48
Tpynnoeoii kanan 4
. 7 | ar=33024 | 150 | 48024
f o= 9.58144 ITu; f,, = 98,7314 T £, = 1054192 Ty
8 | ar=33024 630,24 960,48
Tpynnoegoii kanan 5
. L9 | af=32024 | 150 | 48024
f5 = 1054192 Ty; £, = 1069192 ITy; 5 = 11,5024 My
10 | af,=33024 | 630,24 960,48
[pynnoeoii kanan 6
; 1 | af,=33024 | 150 | 48024
f s = 115024 ITu; f,s = 11,6524 ITu; f, = 12,4628 Ty
12 | af,=33024 | 63024 | 96048
TpynnoBoii kanan 7
ST | ar,=33024 | 150 | 48024
f,, = 1246288 ITy; f,,, = 12,61288 ITu; f,;, = 13,42336 Ty
14 | ar,=33024 630,24 960,48

Kak noka3biBaeT npakTika 1cnonb3oBaHus TexHonorim TDMA 8
CMNYTHUKOBBIX CUCTEMAX CBA3W, yKa3aHHas nay3a Mexny CroTamu
BMOJIHE J0NYCTUMA.
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3akmoyenne

Pacyer cnekTpa f,, . COBOKYNHOrO MOMYMMAPYIOLLEro CUrHana, no-
3BONAIOLLEr0 NPOMOAYNMPOBaTL OAVH My Na3epa, NepeaaTb ero no
BOJIC BmecTe co BTOpbIM Ny40M na3epa, 0TCTOALMM 0T NepBoro
nyya Ha 40...60 ITu, » ¢ npumeHeHrem oTogvoaa npeobpaso-
BaTb 06a fly4a B PaaMo4acToTy, NPOMOLYMPOBAHHYIO TEM Xe Mo-
AYMMPYIOLLM CUTHarNoM, BO3MOXEH, ECIN BbINONHEHbI ClefytoLme
TpeboBaHus:

o kaHan opHoro OFDM-cuvBona wmeeT paBouyto nonocy
yacTot nopsigka 300...400 MI'y n HaxoauTcs B Mana3oHe YacToT
Haxe 1 T,

# B [manasoHe 4acToT Huxe 1 [Tl MOXeT BbiTb pa3meLleH
rpynnoBoi kaHan ¢ asyms OFDM-cumBonamin, Mexmay KOTOpbI-
MU UMEETCS 3alLUUTHBIA YaCTOTHBIN MHTepBan LwmpuHon 150.. .
...200 Mru;

+ pa6oyve nonocsl YacToT o6oux OFDM-crvBonoB rpynnosoro
KaHana Npu NOMOLLUM OfHOr0 CUrHana reTepoanHa B ABYX KBagpa-
TYPHbIX NPe0bpasoBaTensx MoryT 6biTb NepemMeLLeHbl B 60I1ee Bbl-
COK0YACTOTHbIV O1Mana3oH;

¢ TOYHO TaKue Xe rpynnoBble KaHambl Mpy NOMOLLM ApYriX
4acTOT CBOMX reTEPOAMHHbIX CUTHaNoB MOryT B pe3ynsraTe nepe-
HOCa Ha [pyrue y4acTkn BoJee BbICOKO4ACTOTHOrO AManasoHa 06-
pa3oBaTb B CBOE/ COBOKYMNHOCTW CTBOM CUrHanoB Bcex ycnyr 4G;

¢ [I0CTUTHYyTO yMeHblueHne TpeGyemoin OBM  ckopocTy
noaayv ModynupyioLLero curdana Ha 6ase texHonorim TDMA ¢ no-
[ia4el B OTAENbHbIA CNOT OJHOM0 rpynnoBOoro curHana.
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0. /1. lonmk
OPTAHI3ALIA MOAYJIIOHYO0I0 CUTHANY TA CNOCOBY MOAYNALI HUM NPOMEHS JIA3EPA
3anponoHoBaHo cnoci6  mogynsuii  30BHILLHIM - ONTUYHAM  MOZYNISTOPOM NPOMEHS 11a3epa  3rigHo 3 TakuMu  MIpKYBaHHSIMY.

Y mogynstopa tuny «Corning-10-A» npunycTyma wWwBUaKICTs Mogymiow4oro curkany ctaHoButs 10,5 [6it/c, Togi 9K cykynHa WBeMaKICTk
nepepaBanHs Beix curnanis nocnyr 4G y II'TC (6nm3sko 2000 nocnyr, no 12 M6it/c ans koxHoi) ctaHoBuTs yewora 24 [6it/c. s
CYNepeYHicTb po3B’3yeTbCSa 3aCTOCYBAaHHAM MpuHLMNIB opranizayii TexHonorii TDMA gns curnanis, wo nogatoTscs 3a TexHosnorieo OFDIM.

KniouoBi cnoea: mMopynioioumid curHan; iHTEpakTUBHa reTEepofMHHA TPAHCMOPTHA MEpeXxa; MOMyYNALis NPOMEHs na3epa 30BHiLLHIM
ONTU4HIM MOJYNSTOPOM; FpYNOBWI KaHan; kBaapaTypHui nepetsoptosay; OFDM-cuvson.

A. L. Golyk
ORGANIZATION OF MODULATED SIGNAL AND METHODS OF LASER MODULATION BY IT

In the work proposals method of external modulation by optical modulator of laser. In the modulator type «Corning -10-A» permissible
speed of modulating signal is equal to 10.5 Gbit/s and overall speed of all service signals 4G in Interactive Heterodyne Transport Network
for 2000 services (12 Mbit/s for each service) Total 24 Gbit/s. This contradictions can be solved by application of the principles of the
organization of technology TDMA for signals provided by technology OFDM.

Keywords: modulating signal; Interactive Heterodyne Transport Network; external modulation by optical modulator of laser; group
channel; quadrature converter; OFDM-symbal. A
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