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1. IIpoexTHpoBaHHe HU(PPOBBHIX HHTETPAJTbHBIX CXEM

Crpykrypa MOS-Tpan3ucropa N-tuna u p-tumna. Onucanue padboThI.

Crpykrypa uaBeptopa Ha MOS- Tpan3ucropax. Onucanue paboThI.

Crpykrypa mynbtuiuiekccopa (Ha ocHoBe TG). Onucanue pabOTHI.

Crpyxkrypa snementa NAND u AND na MOS-tpansucropax. Onucanue paboThbl.
Crpyxkrypa snementa NOR u OR na MOS-Tpan3uctopax. Onucanue padoThl.
Crpyxkrypa smementa XOR u XNOR na MOS-Tpan3ucropax. Onucanue padboTHhI.

No gk owdE

Peamuzanus DFF ynpasnsiemoit monoxxurensusiM ypoBaeM CLK na MOS-Tpan3ucTtopax (Ha

ocHoBe TG-Master & Slave structure). Onucanue paboThI.

8. Peammsauus DFF ynpasnsemoii otpuniarensasiv ypoBHem CLK na MOS-tpansucropax (Ha
ocHoBe TG-Master &Slave structure). Onucanue padboThI.

9. Peanuzauus 3amenku, yrnpasiseMoil monoxutensbubiM ypoBaeM CLK, na MOS-
TpaH3ucropax (Ha ocHoBe TG). Onmcanue paboThI.

10. Peanu3zanus 3amienku, ynpasisieMoit otpunareiabHsiM ypoBHeM CLK, na MOS-Tpan3ucTopax

(na ocaoBe TG). Omucanue paboTHI.

Cnucok numepamypul

1. 4.U. UnJuhyut “GJuyhtt hwdwlupgbph npudwpuwbwlwut twhwgsnud”
Bplhwl: Swpunwpugbn, 2014.1-468 ke

2. J. Wakerly. “Digital Design. Fourth Edition”, New Jersey, 2006.

R. Jacob Baker. “CMOS circuit design layout and simulation”

4. E.IL YrpromoB “Lludposas cxemorexHuka” YuebHOe mocodbue A By30B. 3-€ U3JlaHHe,
ITutep — Ipecc, 2010.782 c.

5. Behzad Razavi. “Fundamentals of Microelectronics” 2" Edition , 2013
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2. KoHcTpynpoBaHue 3/1eKTPOHHBIX cpeIcTB Ha 0a3e nporpammupyembix BUC

Knaccudukanus HHTErpaJbHbIX CXEM.

[Tporpammupyemblie JIOTHYECKHE YCTPOICTBA.

Tumbl nporpaMMHPOBAHUS JIOTHYECKUX YCTPOUCTB, TUIIBI IPOTPAMMHUPYEMBIX HJIEMEHTOB.
Peanuzanus ¢pynkuumit u aBromaros cpencrsamu PLA, PAL u PROM.

Peanuzanuus bynessix Gpynkuuit Ha ocHoBe LUT u MynbTHIIIEKCOPOB.

Peanmsamnus ¢pyHkmmii u aBromaroB Ha FPGA.

Jlornueckue 6;10ku coBpeMeHHbIX FPGA.

FPGA cemeiicts Virtex-6 u Virtex-7.

N GaRwWDdDE

Cnucox rumepamypol

1. R.P. Deschamps, G.J. Antoine Bioul, G.D. Sutter. Synthesis of Arithmetic circuits — FPGA,
ASIC and embedded systems, 1997
2. Steve Kilts, Advanced FPGA Design Architecture, Implementation, and Optimization, 2007
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3. HpOGKTHpOBaHI/Ie AHAJIOTOBBIX MHTEI'PAJBHBIX CXEM

[TaccuBubie RC-nienouku, GUiabTpel Ha HAX, aMIUTUTYTHO-9aCTOTHBIC XapaKTEPUCTUKH.
CxeMbl BBIIPSMUTEIIS M OTPAaHUYHUTENIS HA JIUO/IaX.

VcTouHVMKHM HamnpspDKeHUsT W TOKa, BHYTPEHHEE CONPOTHBICHHE. BXOJHOE W BBIXOIHOE
COIPOTHBIICHUE YETHIPEXITOIIOCHUKA.

Pexwumbl pabotsl Ounonspaoro 1 MOS-TpaH3ucTopoB.

3 cxembl ycunurenei Ha ounossipasix 1 MOS-Tpan3ucropax.

Bapuantet MOS ycunureneld ¢ pa3auMuHBIMHA Harpy304YHBIMH DJIEMEHTAMH, KaCKOIHBIH
YCUJITUTENb.

2 NMPUHIIUIIA aHAJIOTOBOM CXeMOTexXHHUKH. Juddepennanbias u cuH(pa3Has COCTABISIONINE
CHTHAJIOB.

JuddepeHnmanbHbIil yCHIUTEb, TPUHIUI ISHCTBUS, BADUAHTHI.

HcTovHrK cTaOMIIBHOTO TOKA, CXEMBI 3epKasia Toka Ha Oumnospabix 1 MOS-TpaH3ucTopax.

10. OniepatlnOHHBINA YCHIIUTENb, CTPYKTYPHI, KJIacCU(UKAIIA, OCHOBHBIC TAPAMETPHI, U1CATbHBIN

oVy.

11. Cxembl HHBEPTUPYIOIIETO U HEMHBEPTUPYIOILErO ycuauTenel u nopropureneit Ha OY.
12. CxeMbl HHBEPTUPYIOIIETO ¥ HEMHBEPTUPYIOIIET0 CyMMaTOpOB 1 BbuuTareis Ha OY.

13. CDI/IJ'ILprI Ha OIICPALMOHHBIX YCUIIUTCIIAX.

Cnucox numepamypul
1. B.H. IlaBnoB. CxeMOTE€XHUKA aHAJIOTOBBIX JJIEKTPOHHBIX YCTPOWUCTB: Y4eOH. mocoOue st
By30B/ Akanemus, 2008.
2. Xoposun I1., Xumn V. HckyccTBO cXxeMOTeXHUKH B 3-X Tomax. Mup. 1993
3. B. Razavi, DeS|gn of Analog CMOS Integrated Circuits, 2003
4. S13bIKM NPOEKTHPOBAHUS ANNAPATHBIX CPEICTB
1. Crpykrypa moaysns Ha Verilog. Cunrakcuc nexnapamnuu Moayisi. [TopTel BBona-BbiBoaa. Tumbt
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naHHbIX. CTHIIM OMTUCAHUSL.

[ponenypusie oneparopsi initial u always. Omeparop assign.

Omnepartopsl prcBanBanus. Y cioBHbIe oneparopsl. Omeparop case. [{ukisr Ha Verilog.
Pexomenmanmu g cocrasienns RTL-omumcanus.

Onwucanue KOMOMHAITMOHHBIX cxeM Ha Verilog. Onucanue MyJIbTHILIEKCOPA, IEKOAepa,
mm¢paropa Ha Verilog.

Omnucanne aBroMaToB Mypa nu Munu Ha Verilog.

Cnucox rumepamypol

1.

A K. TymansH “OcHOBBI IIH(POBOTO NPOSKTUPOBAHUS C HCIIOJIb30BaHUEM si3bika Verilog”
Epesan, 2012



2. S. Brown, Z.Vranesic, Digital Logic with Verilog Design, McGraw-Hill Higher Education,

2" edition, 2009
5. CuHTe3 M ONTHMH3ALHS IEKTPOHHBIX CPEeACTB

1. Mapupyt npoekrupoBanus uuppossix UC Digital design flow.

2. Craruueckuii BpemeHnHou ananu3 (Setuptime, Holdtime).

3. Texuonoruueckuii aim.

4. Dramnbl GU3NYECKOT0 MPOSKTUPOBAHUS HHTETPATILHBIX CXEM.

5. BxopnHnble (aiisibl TOrH4ecKoro CHHTE3A.

6. Bpemennsbie orpaHuyeHUs.

7. ®usuyeckas npoepka (DRC, LVS).

8. Cunre3 cunxpocurnaia (Clock tree synthesis).

9. Crarnueckuii Bpemennoi ananus (Skew, Slew).

Cnucox numepamypuol
1. Design Compiler, User Guide, Synopsys, 2010
2. IC Compiler, User Guide, Synopsys, 2010

6. Jloruyeckoe MpoeKTHPOBAHHE YJIEKTPOHHBIX CPEICTB

1. Tlonsarue GyneBbix pyHKUUN. CriocoOb! 3a1anus OyaeBbIX QyHKIUNA. MuHUMHU3auUs OyIeBbIX
GbyHKIUH.

2. ba3oBble JIOTMYECKHE  DBJEMEHTBL:  MYJIbTHMILIEKCOPHI, Jemu@paropsl, MUPPATOPHI,
KOMIIapaTopsbl.

3. IlpencraBnenue nBoudHbIx yucen. [IpencraBienue oTpunarensHbix yucen. Llensie dncna u
grcina ¢ masatomiei 3anstoi. Crangapt IEEE 754-2008.

4. JlBomunsie cymmatopbl. IlocnemoBarenpHble W TapayielbHbIE JIBOMYHBIE CYMMAaTOPBI.
YckopeHne pacpoCTpaHeHUsI CUTHAJIA TIepeHoca.

5. Ilonarue xoHewHoro amTromata. Monenu atomaroB (Muim u  Mypa). CrnocoOsl
MPE/ICTaBICHUS] KOHEYHBIX aBTOMATOB. MMUHHMMH3AIMS YHCIIa COCTOSIHHM KOHEYHBIX
aBTOMATOB.

6. CtpykTypbl KOHEUHBIX aBTOMaTOB Muiu u Mypa. Tumnsl Tpurrepo. Onucanue na Verilog D-
latch u D-flip-flop.

7. TlonsiTue omepalmoHHOrO ycrpoicTBa. [IpoekTupoBanne onepaioHHbIX YCTPOMCTB.

8. BrImonHeHHE onepanuy YMHOKESHHS [ENbIX YHCEIL.

9. JlenmeHue METBIX YHCEI.

10. BeimonHeHue onepaliii HaJl YMCiIaMy C IIABAIOMIEH 3aIsATOM.

Cnucox numepamypul

1.

2.

2

A K. Tymansu “OcCHOBBI ITU(PPOBOrO MPOCKTHPOBAHUS C HCIIOIB30BaHNEM si3bika Verilog
Epesan, 2012
Jr. Charles, H. Roth and Larry L Kinney. Fundamentals of Logic Design. 2014
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http://www.amazon.com/Fundamentals-Logic-Design-Charles-Roth/dp/1133628478/ref=sr_1_1?s=books&ie=UTF8&qid=1456495635&sr=1-1
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M. Rabaey, A. Chandrakasan, B. Nikolic, Digital Integrated Circuits, Prentice Hall, 2"
edition, 2003

7. MukponpoueccopHble CHCTEMBbI

1. Apxurekrypa 8-6utHOro mukpoxkoutpoiuiepa AVR or Atmel. Onrcanune moayieii B
MHKPOKOHTpOJIIEpE.

Turer namsaTi §-OMTHOrO MUKPOKOHTpoJUTepa cemeiictBa AVR, ux npegHasHadeHus.
[Tpuniun padotsl npepriBanuii 8-6utHoro AVR MukpokoHTposuiepa.

8/16 paspsaHbie TaiiMepbl/cueTurky 8-0utHOrO0 AVR MukpokoHTposuiepa dupmsr Atmel.

ok ownN

CxeMsbl MOPTOB BBOZA/BBIBO/IA 8-OUTHOTO MUKPOKOHTpOJLIepa cemerictBa AVR.

Cnucox numepamypul

1. T'pe6res B.B., Muxkpoxontposuteps! cemeiictBa AVR dupmsr Atmel, 2002
2. T'ypos B.B., Apxurektypa Mukpormpoueccopos, 2016
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