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CJIOBO PEOAKTOPA

YBAXAEMDIE HATATEJIN!

ITepen BaMHU o4epeAHOU 192-1 BBIIIYCK HAyYHO-TeXHH-
YeCKOro M3JaHHs «IJIeKTPOHHas TexHHKa. Cepusd 3.
MUKPO3/IeKTPOHUKA?Y .

B maHHOM HOMepe BHHUMaHHe YHUTaTeslel KypHasa
IIPUBJIEKYT TeMaTHYeCKHe MaTepUaIbl, OITybIHKOBaH-
HbIe 11oJ] pybpuKkamu: «Pa3paboTka U KOHCTPYHPOBa-
Hue», «IIpolleccel U TexXHOJorus», «CBOKCTBA MarTe-
puanos», «MaTeMaTHYeCKoe MOZeIHMpPOBaHHeE? .,

BBIIIyCK >KypHasIa IIpeACTaBjeH IIeCThI0 OPUIH-
HaJIPHBIMU CTAThSIMH, IIOCBAIIEHHBIMH pe3yabTaTaM
aKTyaJIbHBIX Hay4YHBIX UCCIeJOBAHUU.

Homep oTKpbIBaeTcs paszenom «Pa3paboTKa U KOH-
CTpPyHpOBaHMe», B IIePBOL CTaTbe KOTOPOIO IIpefiCTaB-
JIeHa cXxeMa JIByXCTYIIeHYaToro ObICTPO/IeCTBYIOIIETO
HMHTerpaJibHOr0 aHaJI0ro-LUUPpPOBOro mpeobpasoBaTe-
7151, BBIIIOJIHEHHOTO 10 IIOJIyIlapajlyIe/IbHON apXHUTeK-
Type C BpeMeHHBIM IlepeMeXkeHHeM. Bo BTopoii paboTte
IIpeJIaraloTcs pacyeTHble COOTHOLIEHMS W METOIM-
Ka 3KCIIPecC-OLeHKU CTaTHCTHYECKOU pa3pellaroller
CII0COOHOCTH CPeiCTB KOHTPOJIS 37IeKTPOHHOM KOMIIO-
HEHTHOM 6a3bl, IPUBeeHbI Pe3y/IbTaThl SKCIIEPHMeH-
TaJIBHOM aIpobaliiy MeTOOUKH. B 3aKII0YHTEIBHON
CTaThe JAHHOTO 6JI0Ka IIPeCTaBIIeH ITPOLIeCC ITPOEKTH-
POBaHHUSI MOHOTMUTHOM HHTETrPaJIbHOM CXeMBI (MHUCQC)
MIIY X-guarmasoHa yacToT (8-12 I'T1r).

B cnepyromem paspesne «[Iporecchl ¥ TeXHOJIOTHS»
IIPUBOAUTCS OIIKCAHHeE MeToza ITpoBepku LPE (Layout
Parasitic Extraction) B csiosix BEOL (Back End Of Line)
Ipu paspaboTke TexHomoruyeckux ¢amios PDK
(Process Design Kit) ¢ IIOMOIIIbIO CIIeLIHAIbHOMN TeCTo-
BOM SMYJ/ISILIUOHHOM CTPYKTYPEI MEKCOeTHHEHHUH .

Pasgen «CBOMCTBa MaTepHasioB» IpelCTaB/IeH
CTaTbell, KOTOpas ITOCBAILEHA HCCIeTOBAHHIO BIHSHUS

IIpMeCH DPEeHHSI Ha MeXaHH4YeCKHe U IIpOBOAsIIHeEe
CBOMCTBA TOHKHX IUIEHOK BO)'[b(l)paMa, IIOJIy49eHbI pe-
3YyJIbTAThl UCCII€AOBAHHA aAT€3MBHDBIX CBOLICTB IIJIEHOK,

[IPOBeZleHO HCC/eloBaHHe YPOBHS MeXaHHYeCKUX Ha-
IIPSDKEHMM, II0JIy4eHBbl IUIEHKH, COOTBeTCTBYIOUIHe
TpebOBaHHSIM OTPAC/IEBBIX CTAHAAPTOB.

B 3axmounTenbHOM 6710Ke «MaTeMaTHYecKoe Mofe-
JIMPOBaHHe» IPHUBe/leHa MeTOIMKa KOCBeHHOM OLIeHKH
ypoBHS HHPOPMAIIMOHHOM 6e30I1acCHOCTH aIlapar-
HOM pea/h3alli KPUITOrpadHUuecKkoro ajaropuTMa
yepe3 OTHOIIEHHe CHUTHaJI-MyM 3aPUKCHUPOBAaHHOH
yTeUKH I10 T06OUHBIM KaHaIaM.

ITpurnamaeM BceX 3aMHTepeCOBaHHBIX UM TaTe/len
K COTPyIHHYeCTBY!

CysaskeHuem,
2Aa8Hblii pedakmop KypHana,
akademuk PAH
I'S1. KpacHukos
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AHHOTALUU

ABSTRACTS

BbICTPOAEACTBYIOLLMA MONYMAPANIENbHDIN
AHA/IOTO-Li®POBO MPEOBPA3OBATE/Ib C LiUGPOBOI KOPPEKLIMEH
B cTaTbe NpepcTaBneHa cxema ABYXCTYMEHYATOr0 ObICTPOAGMCTBYIOWErO UHTErpaNb-
HOTO aHanoro-LPpoBOro NpeobpasoBaTens, BLINOAHEHHOrO N0 MOAYNAPanenbHoMn
apXUTeKType C BPEMEHHbIM NepemexeHuem. TpeanoxeHHsin AL cOCTONT BCero u3
34 KOMNApaTOPOB, YTO MO3BOASET 3HAYMTENLHO YMEHbLUMTL MOTPEHAAEMYIO MOLLHOCTL
N0 CPaBHEHWIO € 06bI4HbIM napannenbHbiM AL, B xoge ABYXCTyneHyaToro npeobpa-
30BaHNS NPUMEHSETCA METOA LMGPOBOV KOPPEKLM C M3BLITOYHOCTbIO ANS YCTpaHe-
HWS NPONYCKOB KOAA HA rpaHuLiax A1anasoHoB npeobpasosanuit. Mpeobpasosarens
CNPOeKTMPOBaH No TexHonorun KHI 180 HM, noTpebnsemast MOLHOCTL COCTaBASIET
267,3 MBT nput HanpskeHun nuTanus 3,3 B, 3dpdekTBHaA paspsAHOCTb COCTaBASeT
7,7 61T npu yactoTe BbI6OpOK 250 ML,
Kntoyesble cnoBa: KMAM KHW TexHonoris, aHanoro-Uudpossie npeobpasosa-
Tenu, undposast KOppeKLUMA Koaa.
CsepieHus 06 aBTopax:
besnoycos Erop Oerosuny, KaHANAAT TEXHUYECKUX HAYK,
AOQ «Hay4HO-1CCAea0BaTENbCKMIA MHCTUTYT MOJIEKYISPHONA 3NEKTPOHUKIY,
124460, Poccns, Mocksa, 3enerorpag, yanua Akagemuka Banmesa, 6/1,
e-mail: ebelousov@niime.ru
Kouetkos AmuTpuii Banepsesnd; AO tHay4HO-MCCER0BATENLCKUA MHCTUTYT
MOAEKYISPHON 3NEKTPOHNKWY, 124460, Poccus, Mocksa, 3enieHorpag,
yamua Akagemna Bavesa, 6/1, e-mail: dkochetkov@niime.ru
Monerkamn Kcenns MuxaiinosHa; AO «Hay4HO-MCCReR08aTeNLCKIM UHCTUTYT
MONEKYISPHOV 3NEKTPOHNKWY, 124460, Poccus, Mockea, 3enieHorpag,
ymua Akagemvka Bavesa, 6/1, e-mail: kmolenkamp@niime.ru
MMataiues fasen Anekceesiy,; AO «Hay4HO-MCCAe0BATENbCKIN MHCTUTYT
MOJEKYISPHO 3NEKTPOHUKWY, 124460, Poccns, MockBa, 3eneHorpag, ymmua
AKagemvika Banvesa, 6/1,
e-mail: ppatashev@niime.ru
HHC ANleKCaHAP BUKTOPOBMY, KaHANAAT TEXHUYECKUX HaYK,
AOQ «Hay4HO-UCCNEROBATENLCKUA MHCTUTYT MOIEKY/ISPHOMN 3NEKTDOHMKIY,
124460, Poccns, Mocksa, 3enerorpag, ynnua Akagemuka Banmesa, 6/1,
e-mail: aenns@niime.ru

OLIEHKA CTATUCTUYECKOI PA3PELLAIOLLEN CNOCOBHOCTM CPELCTB
KOHTPOAS SNEKTPOHHON KOMMOHEHTHO BA3bl
MpenaralTcs pacyeTHble COOTHOLIEHMS M METOAMKA 3KCMPeCC-OLeHKN CTaThCTh-
YeCKoW paspelLatoLLert CNoCOBHOCTU CPEACTB KOHTPONS INEKTPOHHON KOMMOHEHTHOM
6a3bl. MeToauKka no3BONSET ONEPaTUBHO OLIEHUTb BO3MOXHOCTM METO0B LITATHOMO
W JONOSHUTENLHOMO KOHTPOAS 3/1EKTPOHHLIX KOMMOHEHTOB B YC/IOBUAX TEXHOMOMM-
4Yeckoro pasbpoca MapameTpoB C MOMOLLbIO M3MEPUTENbHBIX Y HeW3MEepUTENbHbIX
CpencTB. MpyBeaeHbl pe3ynbTaThl IKCNEPUMEHTANbHOM anpobaLiv METOANKM.
Kntouesbie ¢1oBa: 31eKTPOHHAS KOMMOHEHTHAs 6a3a, KOHTPOAb, CTATUCTUYECKAS
paspelLaoLLas CnocobHOCTL.
CepeHus 06 aBTopax:
Kpbinos Bragumnp 1aBnosuy, JOKTOP TEXHUYECKUX HayK, npogeccop kageapsl
(OIEKTPOHUKA, IPUBOPOCTPOEHNE 1 BUOTEXHUYECKHE CUCTEMDIY,
Bragmmmpckuii rocynapcraeHHbi yusepcuTeT u. AT n H.I. CToneToBbix (BArY),
np. Crpoutenes, 3/7, Bragnmnp, Bragnummpckas o6s., 600014,
e-mail: krylov_vp@mail.ru
PaxumoB BAagmncna LLamcyanHoB1Y, aCinpaHT, BAagnmmpckmii rocyAapCTBeHHbIN
yHmBepcueT um. A.T. v H.I. Cronetosbix, np. Crpoutened, 3/7, Bragnmmp,
Bragummpckas o6n., 600014, e-mail: spartak6233@yandex.ru

HIGH SPEED SEMIFLASH ANALOG-TO-DIGITAL CONVERTER WITH DIGITAL

CORRECTION

The article presents a two-stage high-speed integrated analog-to-digital converter

based on semiflash architecture with time interleaving. The proposed ADC consists

of only 34 comparators, which can significantly reduce power consumption compared to

a conventional flash ADC. The two-stage conversion uses digital redundancy correction

to eliminate code gaps at the edges of the conversion ranges. The converter is designed

using 180 nm SOI technology, the power consumption is 267,3 mW at supply voltage

of 3,3V, the effective bit numberis 7,7 bits at sampling frequency of 250 MHz.
Keywords: CMOS SOI technology, analog to digital converters, ADC with digital
correction.

Data of authors:

Belousov Egor Olegovich, Candidate of Engineering Sciences; «Molecular Electronics
Research Institute», Stock Company; 124460, Russia, Moscow, Zelenograd, 6/1
Akademika Valieva street, e-mail: ebelousov@niime.ru

Kochetkov Dmitriy Valeryevich; «Molecular Electronics Research Institute»,

Stock Company; 124460, Russia, Moscow, Zelenograd, 6/1 Akademika Valieva
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Molenkamp Ksenia Mikhailovna; «Molecular Electronics Research Institute», Stock
Company; 124460, Russia, Moscow, Zelenograd, 6/1 Akademika Valieva street,
e-mail: kmolenkamp@niime.ru

Patashev Pavel Alekseevich; «Molecular Electronics Research Institute», Stock
Company; 124460, Russia, Moscow, Zelenograd, 6/1 Akademika Valieva street,
e-mail: ppatashev@niime.ru

Enns Aleksandr Viktorovich, Candidate of Engineering Sciences; «Molecular Electronics
Research Institute», Stock Company; 124460, Russia, Moscow, Zelenograd,

6/1 Akademika Valieva street, e-mail: aenns@niime.ru

EVALUATION OF STATISTICAL RESOLUTION OF ELECTRONIC COMPONENT BASE
CONTROL MEANS
Calculation ratios and a method for rapid assessment of the statistical resolution
of the means of control of the electronic component base are proposed. The technique
allows you to quickly evaluate the capabilities of methods for regular and additional
control of electronic components in terms of technological spread of parameters
using measuring and non-measuring tools. The results of experimental approbation
of the method are presented.

Keywords: electronic component base, contral, statistical resolution.
Data of authors:
Krylov Vladimir Paviovich, PhD, professor; Department of «Electronics,

Instrumentation and Biotechnical Systems», Viadimir State University,

Stroiteley Ave, 3/7, Viadimir, Viadimir Oblast, 600014; e-mail: krylov_vp@mail.ru
Rakhimov Vladislav Shamsudinovich, PhD student, Viadimir State University,

Stroiteley Ave, 3/7, Viadimir, Vladimir Oblast, 600014,

e-mail: spartak6233@yandex.ru
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AHHOTALNU

ABSTRACTS

NPOEKTUPOBAHWUE MUC MAJIOLLYMSALLEFO YCUNUTENS X-AUAMA3OHA
YACTOT HA OCHOBE TEXHOJIOTMYECKOI O MPOLIECCA 0,5 Mkm GaAs pHEMT
OnHUM 13 BaXHENWMX (YHKUMOHANbHBIX Y3MOB MPUEMHOrO TpakTa B COCTaBe
npyemMonepeaaloli(elt annapaTypbl ABSETCA ManowyMaLWMi yeuautens (MLLY). B aax-
HoM paboTe NpeacTaBfeH MPOLECC MPOEKTUPOBAHMS MOHOMUTHON WMHTErpanbHoi
oxembl (MUC) MUY X-gnanasoxa vactot (8..12 ITw). MpoekTMpoBaHMe BbiMOAHEHO
C MCNONb30BaHWEM BMBNMOTEKM CTaHAAPTHLIX 3neMeHTOB GaAS TEXHOMOrM4eckoro
npouecca pHEMTO5D AO «CBeTnaHa-PocT», akTUBHbIMM 3/1EMEHTaMI B KOTOPOM ABNS-
I0TCA HOPMA/bHO OTKPbITbIE NCEBAOMOPHbIE TPAH3UCTOPbI C BbICOKOW MOABMXHOCTbIO
3NeKTPOHOB C ANMHOV 3aTBOPA 0,5 MKM.
Kntouesble cnoBa: GaAs, pHEMT, manowymsawmi ycunutens, CBY MoHonuTHas
JHTerpanbHas cxema.
CBepeHus 06 aBTopax:
Jloces Briagummp BsyecnaBosud, npogeccop, denepansHoe rocyaapcrBerHoe
ABTOHOMHOE 06Pa30BaTe/IbHOE J4PEXAEHNE BbICLLEr0 06pa30BaHus
(HaLMOHa IbHbIV UCCNIER0BATENCKII YHUBEPCUTET ‘MOCKOBCKUA MHCTUTYT
IEKTPOHHOW TexHuku', 124498, . Mocksa, r. 3eneHorpag, mn. Lokuka, 4. 1,
e-mail: dsd@miee.ru
Korgparerko Anekceii Bnagnmmposus, PykoBoanTtens 060C06eHHOr0 N0Apasaenenns,
AKUMOHepHoe 0611ecTBO «MuKpoBOaHOBbIE cuCTeMbI, 105122, r. Mockaa,
w. Ll{énkosckoe, 4. 5, cTp. 1, e-mail: avk@mwsystems.ru
Copsayes Nasen Cepreesny, uHxeHep 1 kateropmu, AKLnMoHepHoe 0614ecTBo
«MukpoBosHoBbIe cucTembir, 105122, r. Mockea, w. LLénkosckoe, 4. 5, €1p. 1,
e-mail: sps@mwsystems.ru
Kynnw Aptem Makcumosny, ®esepanbHoe rocy4apcrBerHoe aBTOHOMHoe
06pa30BaTeNbHOE y4PEXAEHNE BbICLIEr0 06Pa30BaHNS (HaLNOHATbHBIN
NCCRENOBATENBCKUIA YHUBEPCUTET «MOCKOBCKIN MHCTUTYT 31€KTPOHHON
TexHukmy, 124498, r. Mocksa, r. 3eneHorpag, nn. lokuxa, 4. 1,
WHXeHep 2 KaTeropum, AKUMOHEPHOE 06LLeCTBO “MUKDOBOIHOBLIE CUCTEMbIY,
105122, 1. Mockaa, L. LLiénkosckoe, 4. 5, ¢Tp. I,
e-mail: artem111mass@gmail.com

TECTOBAS CTPYKTYPA B C/IOSIX BEOL /111 TPOBEPKW LPE B PDK
B CTaTbe MpUBOANTCS OMUCaHUe MeToda nposepky LPE (Layout Parasitic Extraction)
B cn1osx BEOL (Back End Of Line) npu pa3pabotke TexHonoruyeckux dainos PDK
(Process Design Kit) ¢ MOMOLLbIO CMIEUMasbHOM TECTOBOW 3MYASLMOHHOI CTPYKTYPbI
MEXCOeANHEHNNA.
Kntouesble cnosa: snektpodusnyeckme napamerpsl, LPE, BEOL, PDK, CBUC, RC.
CBepeHus 06 aBTopax:
[lesatkos Bragummp KOpbesuy, AO «Hay4HO-MCCEA0BATENLCKIN MHCTUTYT
MONEKYNISPHON 371eKTPOHUKIY, 124460, r. Mockga, r. 3eneHorpag,
ymua Akagemmka Baavesa, 4oM 6, cTpoeHme 1, e-mail: vdevaytkov@niime.ru
MuniotuH Cepreii Baanmmnposuy, AO «Hay4HO-MCCIeR0BaTENbCKMN MHCTATYT
MONIEKYNSPHON 3N1eKTPOHUKIY, 124460, . MocKBa, . 3eneHorpag,
ymua Akagemuka Baanesa, Aom 6, cTpoenme 1, e-mail: smilyutin@niime.ru
HaawH Anexcevi CemeHoBuY, AO «Hay4HO-UCCTER0BATENLCKUA MHCTUTYT
MONEKYNISPHON 371eKTPOHWKIY, 124460, . Mockaa, r. 3eneHorpag,
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DESIGN OF X-BAND MMIC LOW-NOISE AMPLIFIER IN GaAs-BASED
0,5 um pHEMT TECHNOLOGY
One of the most important functional units of the receiving tract as part of the
transceivers is a Low-Noise Amplifier (LNA). This paper presents the design process
of a X-band (8..12 GHz) Microwave Monolithic Integrated Circuit (MMIC) LNA.
The design was carried out using the Process Design Kit of the GaAs-based pHEMTO5D
technological process of JSC «Svetlana-Rost». The active nonlinear elements in this
technological process are depletion mode pseudomorphic high electron mobility
transistors witha 0,5-microns gate length.
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TEST STRUCTURE IN BEOL LAYERS FOR CHECKING LPE IN PDF

The article describes the method of checking LPE (Layout Parasitic Extraction) in BEOL

(Back End Of Line) layers when developing PDK (Process Design Kit) technology files

using a special test emulation structure of interconnects.
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AHHOTALUU

ABSTRACTS

MCCNEAOBAHME BANSHWA NPUMECK PEHWS| HA MEXAHWYECKUE CBOMCTBA
TOHKUX NAEHOK BOJIb®PAMA METAJIIU3ALIUM BbICOKOTEMMEPATYPHbBIX
KPEMHEBbBIX UC
JlaHHas pabota noCBALLEHa MCCNER0BAHMIO BANSHIS NPUMECH PEHNS HA MEXaHNYeCKue
Y NPOBOAALLME CBOWCTBA TOHKUX NAEHOK BOMbdPamMa. Ioy4eHbl pesynbTaThl UCCneo-
BaHWS aAre3nBHbIX CBOVCTB MNEHOK. MPOBEAEHO UCCNIEA0BAHIE YPOBHS MeXaHWNYeCKiX
HanpsXeHWH, KOTOPOE COOTBETCTBYET MONYYEHHbIM TEOPETUYECKM AaHHbIM. V3MepeHo
yAenbHOe CONpOTUB/IEHIE NS MEHOK YUCTOrO BObOPaMa 1 NAEHOK C SIernpyIoLmum
penviem 5, 10, 15 1 20%. Mony4eHbl neHKu, COOTBETCTBYHOLLME TPEBOBaHNSM OTpaC/Ie-
BbIX CTAHAAPTOB.
KntoyeBble ¢n10Ba: TOHKas NAeHKa, BONbGPAM, PEHII, MeXaHU4eckoe Hanpse-
He, peHneBbI 3PQeKT.
Csepienus 06 aBTopax:
LLleBsikoB Bacunii VBaHoBIY, JOKTOP TEXHMYECKMX HAYK, MPOPECCOP,
Hay4HbIN MCCAeR0BaTeNbCKUIA MHCTUTYT MOCKOBCKMA MHCTUTYT
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OTHOLLEHWE CUTHAZ-LLYM KAK KPUTEPUI1 OMPE/ENEHNS YPOBHS
WH®OPMALIMOHHOW BE3OMACHOCTU UHTErPAJIbHBIX CXEM
B paboTe onvcaHa METOANKA KOCBEHHOM OLIEHKM YPOBHS MHOOPMALMOHHOM be3onac-
HOCTW annapaTHoW peann3aumin KpUNTorpaduyeckoro anropyuTMa Yepes OTHoLeHue
CUTHAN-LUYM 3adUKCMPOBAHHOM YTEYKM NO NOBOYHbIM KaHanam. MpuBeseHsl GopmyAbl
pacyeTa TeOPeTUYECKON OLIEHKM BENMYMHDI OTHOLIEHNS CUTHAN-LYM, @ Takke anro-
PUTM ee PacyeTa U3 NPaKTU4eCKkM M3MepPeHHbIX 3Ha4eHnI. ana OLeHKa npakTu4eckom
3HAYMMOCTI BEMMYMHDI OTHOLIEHWS CUTHAN-LLYM MPUMEHWUTENbHO K ONpefeneHuio
YPOBHS MHDOPMALIMOHHON He30macHOCTX. MPeanoxXeH anropuTM OLEHKW PacnoHa-
BAEMOCT/ MepekmioyeHns 61ToB B payHaax WU(hPOBaHMS annapaTHbIX peann3aumi
6n0ouHbIX Wdpos TNa AES, DES, 3DES.
Kntoyesble €noBa: AHann3 NOBO4HDIX KaHANO0B, OTHOLEHME CATHAN-LLYM, MHBOP-
MaLMOHHa$ 6e30nacHoCTb, kpuntorpadus, AES, DES, 3DES.
Csepienus 06 aBTopax:
TuwmH Anekcanp Cepreesuy, KaHAMAAT TEXHNYECKIX HayK, AKLMOHEPHOE 06LLeCTBO
«Hayy4HO-NCCAEROBATENbCKMA MHCTUTYT MOEKY/ISPHON 31EKTDOHUKNY,
124460, Poccns, Mocksa, 3enerorpag, yi. Akagemuka Banvesa, 6/1;
e-mail: atishin@niime.ru

INVESTIGATION OF THE RHENIUM IMPURITY INFLUENCE

ON THE MECHANICAL PROPERTIES OF THIN TUNGSTEN FILMS

METALLIZATION OF HIGH-TEMPERATURE SILICON ICS

This work is devoted to the study of the rhenium admixture influence on the mechanical

and conductive properties of tungsten thin films. The results of the adhesive properties

of films study are obtained. A study of the mechanical stresses level has been carried
out, which corresponds to the theoretically obtained data. The resistivity was measured
forfilms of pure tungsten and films with alloying rhenium of 5, 10, 15and 20%. Films that
meet the requirements of industry standards have been obtained.

Keywords: thin film, tungsten, rhenium, mechanical stress, rhenium effect.
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SIGNAL-TO-NOISE RATIO IN THE INFORMATION SECURITY OF IC
The paper describes the methodology of indirect estimation of information security
level of hardware implementation of cryptographic algorithm through the signal-
to-noise ratio of recorded leakage through side channels. The formulas for calculating
the theoretical estimation of the signal-to-noise ratio, as well as the algorithm for
its calculation from practically measured values are given. The practical significance
of the value in the context of information security is assessed. An algorithm
for evaluating the bit switching recognizability in encryption rounds of block ciphers
hardware implementations like AES, DES, 3DES is proposed.

Keywords: Side channel analysis, signal to noise ratio, information security,

cryptography, AES, DES, 3DES.
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