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1.AHHOTALIUAS

1.1. Kpartkoe onucanue coiepKaHus JaHHON JUCIUIUIUHBL

I/I3yquHe IMPUHOUIIB MMPOCKTHUPOBAHUA HHTCIPAJIBHBIX CXCM, OGT:GI[I/IHSIIOH_[I/IX AHAJIOTOBBIC U

udpossie 61oku (Mixed-signal 1Cs).

OCHOBHBIE TEMEI

e Amnanoro-mudporoe npeodpazoanue (ADC): flash, SAR, pipeline, AX

e Iludpo-ananorosoe npeodpazosanue (DAC)

e Switched-capacitor cetu u GUABTPHI

e CommumpoBanue u kBantoBanue, FOM, INL/DNL

o  da3o0BbIe aBTOMOICTPOMKHU YacToThl (PLL), TakTOBBIE CXEMBI

L] HpO6JICMI)I HHTCrpaiii CUrHaJIOB: IIyM, COBMCCTUMOCTL JOMCHOB, U MOJCIIMPOBAHUC

1.2. Tpymoemkoctsb: 5 3p., 1804.-324. nek., 324. mpak.3aH., 68 CP, 48 4. sx3ameH.

1.3. BsammocBs3b AUCHUIUIMHBL € APYI'UMH OUCHUINIMHAMHA yqe6Hor0 IIJ1aHa CIHCOUaJIbHOCTH

(HampaBieHust)

I[I/ICIII/IHJII/IHa ((HpOGKTHpOBaHI/Ie OJICKTPOHHBIX CUCTEM CMCHIAHHOI'O0 CHUI'HaJla» B3aMMOCBA3aH

C TaKMMH JHUCHUITIIIMHAMHU yqe6Hor0 IJ1aHa, KakK ((HpOCKTI/IpOBaHI/Ie MUKPOS3JICKTPOHHBIX CPCACTB C

HHU3KHUM

MUKPOIJICKTPOHHBIX CPCIACTBY.

1.4. Pe3ynbTaThl OCBOEHUSI IPOTPAMMBI IUCHUTIINHBIL:

sHepronorpednenuem», «lludposas obpaboTka

CHUT'HAJIOB)», «MaKeTI/IPOBaHI/Ie
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poecCHOHABEHOM e TEILHOCTH,
MPOBOIUTH aHAITU3 MTOCTABJICHHOM
1end, (OpMyITHpPOBATh 3a/1a49H U
aHAM3UPOBATh ATbTCPHATUBHBIC
BAapHUaHThI AJId JOCTUIKCHUA
HAMEYEHHBIX PE3yJIbTATOB

YK-2.3

Bnaneer HaBbikamMu pabOTHI €
HOPMAaTHUBHO-TIPABOBOM
JOKYMEHTAIMEH, METOAaM1 OLIEHKU
noTpeOHOCTH B pecypcax u
METOJIMKaMHU Pa3pabOTKH IeNn U
3aj1a4 MPOEKTa

OIIK-3

ceoeit npeomemuoi

Cnocooen npuoopemamao u
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OIIK-3.1

OIIK-3.2

OIIK-3.3

3HaeT COBPEMEHHBIC TPUHITUITHI
MOMCKA, XpaHECHH S, 00pabOTKH,
aHaJIM3a U TIPEJICTABJICHHS B
Tpebyemom (hopmare uHpopmManuu

VYmeer pemiats 3agaun 00padoTKu
JAHHBIX C IOMOIILI0 COBPEMEHHBIX
CPEe/ICTB aBTOMAaTH3AIHH

Buageer HaBbikamu 0OecriedeHHs
MHGOPMALMOHHON 0€30MaCHOCTH

2. YYEBHAS ITPOT'PAMMA

2.1. llenu u 3a7a9u JUCHUTLIHHBI

]_IeJ'ILIO AUCHUIUIUHBIL ABJISACTCA N3YUCHUC OCHOBHBIX IPHUHIUIIOB U METOJOB IPOCKTUPOBAHUA

QJICKTPOHHBIX CPCACTB CMCHIAHHOTO CHUIHalla, a TaK¥XE 0coOeHHOCTEM MCTOJO0B INPOCKTUPOBAHUSA U

IMPUMCEHCHUS PASHOBHUAHBIX CUCTEM CMCIIAHHOI'O CUTHAJIA HAa PA3JIMYHBIX 3TAIlaX IMPOCKTUPOBAHM.

2.2. Tpyn0eMKOCTh TUCHUIUTMHBI M BUABI y4eOHOH pa0oThl (B akaJeMHUYECKUX YacaxX M 3a4E€THBIX

eMHULIAX ) (Yoanums cmpoKu, KOomopule He Oy0ym npumeHeHbl 8 PAMKAX OUCUUNTIUHbL)

Bcero, B Pacnpenesienue no cemecrpam
Buabl yueOHoii padoThI aKasu. |
yacax cemM CeM | ceM | ceM. | ceM | ceM.
1 2 3 4 5 6 7 8
1.00mas TpyA0eMKOCTb H3y4YeHH s 180/5 k.

AUCHMILIHHBI IO ceMecTPaM, B T. U.:
1.1. AyautopHble 3aHATUS, B T. U.: 64

1.1.1.JIexnuu 32

1.1.2 IIpakTuyeckue 3aHATHS, B T. 4. 32
1.2. CamocrositenpHas paboTa, B T. U.: 68




HroroBsiii KOHTpOIIb (DK3aMeH, 3a4er, JK3aMeH,

mud. 3a4eT - yKa3arb) 48

2.3.Conep:xaHue T CHUNIHHBI

2.3.1. TemaTu4YeCKHUii NJIAH U TPYA0EMKOCTh ayJAUTOPHBIX 3aHATH (MOIYJIH, pa3aesabl
AMCHUIJIMHBI U BUAbI 3aHATHIA) 110 padoyemMy y4eOHOMY IJIaHY

Bcero Jlekum | Ilpak.
Pa3nesnl 1 TeMBI JUCIHHUILINHEI (ax. n(ax. (ak.

4acoB) 4acoB) | 4acoB)

1 2 3 4

Moayas 1.

Tema 1.1. CpaBHeHHE aHAJIOTOBBIX U IUCKPETHBIX 8 4 4
BPEMEHHBIX CUTHAJIOB

Tema 1.2. Lludpo-anamorossie mpeodpa3oBaTen

16 8 8

(LIATT)
Tema 1.3. AnamoroBo-nudpoBsie 18 8 5
npeodpaszoBarenu (ALIT)
Mopayas 2.
Tema 2.1. lllymMmkBaHTOBaHUS 6 4 2
Tema 2.2. OTHOIIEHNE CUTHAJ/IIYM B 10 4 6
MH(OPMAIMOHHBIX IIpeoOpa3oBaTeNsix

Tema 2.3. IIpubops! ¢ 3apsnoBoii ces3pio(CCD) 8 4 4
UTOTrO 64 32 32

2.3.2. Kparkoe coaep:kaHue pa3iejioB JMCHUIJIMHBI B BU/e TEMATHYECKOTI0 MJIaHA
I1;maHbl MPAKTUYECKUX 3aHATUI
Uccnenoanne pe3nctuBHbIX, R-2R ATl u LIAII ¢ cymmupoBaHreM TOKOB.
UccnenoBanue kouBeliepHbix, nHTErpaibHbIX AL u AL mocienoBarensHOTO IPUOIMKEHNUS.
Bo Bpemsi mnpakTHYeCKHMX ~ 3aHATUH  HMCHOJB3YIOTCS — CIEAYIOIIME  IPOrpaMMHBIE
WHCTpYMeHTalbHbIe cpencTBa: CustomDesigner, WaveView, HSPICE, HSPICERF, StarRC,
PrimeTimeSI, VCSMX.

2.3.3. MarepuajJibHO-TeXHHYECKOe o0ecnevyeHue THCIHIIINHBI




Aynutopusa s TPOBEACHUS NPAKTHYECKUX 3aHATHH 1o mnpenmetry ‘“‘ITIpoextupoBanue

9JEKTPOHHBIX CHUCTEM CMEIIAHHOTO CcUrHaja” olecreueHa MEePCOHAIbHBIMU KOMIIBIOTEPAMH C

YCTAHOBJICHHBIM Ha HHX H€O6XOI[I/IMBIM MMaKCTOM IIPOrpaMMHBIX HHCTPYMCHTAPUCB KOMIIAHUU

Synopsys.

2.1. MoayJbHas
KOHTpOJIei

CTPYKTYpa AUCHUILIUHBI

C pacmpeaelieHHeM BecoB Mo (opmam

Bec ¢popmbr
TEKYILETO KOHTPOJII
B pe3yJIbTUPYIOIICH

OLICHKE TEKYLIETro
KOHTPOJIS

Bec dpopmst
HPOMEKYTOYHOTO
KOHTPOJIS U
Ppe3yIbTUPYIOIIECH
OLICHKH TEKYILETO
KOHTPOJISL B UTOTOBOM
OLICHKE
MPOMEKYTOUYHOIO
KOHTPOJIS

Bec urorossix
OLICHOK
TIPOMEXYTOUHBIX
KOHTpOJIEH B
Ppe3yIbTHPYIOIIEH
OLICHKE
HIPOMEKYTOUHOTO
KOHTPOJIA

Bec ouenku
pe3ynbTUpYIOLEH
OLIEHKH
MIPOMEXKYTOUHBIX
KOHTpOJIEH U
OLIEHKH
UTOTOBOTO
KOHTpPOJII B
pe3yJbTUpyrouiei
OIIEHKE UTOTOBOTO
KOHTPOJIA

Bun yueoHoit
Pa6oTBI/KOHTPOJIS

M1 M2 M3

M1 M2 M3

KonrponbHas padorta

JlabopatopHbie pabOThI

VYceTHbIl onpoc

Bec pesynbrupytomeit
OIIEHKH TEKYILETr0 KOHTPOJIS
B UTOTOBBIX OLIEHKAaX
MIPOMEXKYTOYHBIX
KOHTpOJIeH

Bec urorosoii onenku 1-ro
MIPOMEKYTOUHOTO KOHTPOJIS
B PE3YJIbTUPYIOLIEH OLIEHKE
MIPOMEIKYTOYHBIX
KOHTpOJIeH

Bec urorosoii oueHk# 2-ro
MIPOMEXKYTOYHOTO KOHTPOJIS
B PE3YJIBTUPYIOMICH OLICHKE
MIPOMEKYTOTHBIX
KOHTpoOJeH

0.5

Bec uroroBoii onenku 3-ro
MIPOMEXKYTOYHOT'O KOHTPOJIS
B PE3YJIbTUPYIOLIEH OLIEHKE
MIPOMEKYTOYHBIX
KOHTPOJIEH T.A.

0.5

Bec pesynbtupytomeit
OIICHKHU IIPOMEKYTOUYHBIX
KOHTpOJIEH B
pe3yJIbTUPYIOLIEH OLICHKE
HUTOTOBOI'O KOHTPOJIA

0.4

JK3aMeH(OLeHKAa
HUTOr0BOr0 KOHTPOJIsI)




3. Teoperuueckuii 6J10K
3.1.Marepuaisl IO TEOPETUUECKOH YacTu Kypca
3.1.1. YueOuux(m)
1. P. Horowitz, W. Hill “The art of Electronics”, 1999.
2. R. Baker “CMOS Circuit Design, Layout and Simulation”, 2010.
3. V. Arustamyan, H. Grigoryan ‘“Matching of Digital and Analog Communication
Systems”, 2004.

4. DoHIbI OLEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUanbl, Heo0Xooumvle 0714 NPOGEPKU
YPOGHA 3HAHUU 6 COOMEEMCMEUU C COOEPHCAHUEM YUEOHOU NPOZPAMMBL OUCUUNTIUHDL).
4.7.1lepeyeHb 3K3aMEHAIIMOHHBIX BOIIPOCOB

1. Xapakrepuctuku Hu(ppo-aHaIoOroBbIX peodpasoBaTesnei.

XapakTepUCTUKHU aHaI0ro-uu(poBbIX IpeoOpa3oBaTeneil.

ILIAII Ha ocHOBe pe3ucTuBHOU MaTpullsl R-2R.

IHAII ¢ cymMupoOBaHHEM TOKOB.

ITAII ¢ nepepactipeneneHuem 3apsaa.

Konseliepasie ALIIL

Wurerpansusie ALIL

MruoBennbie ALIIL.
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AITI mocnenoBaTenbHOTO MPUOTMKEHHS.
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. CHGKTp ryMa KBAaHTOBAHUA. OmuOKU KBaHTOBAHMUS.

-
-

. HectabuinbHOCTh CHHXpOCUTHAA. YITyUIIEHUE OTHOIIEHUA CUTHAN/IITYM.

=
N

. Hetumannonnsie punbtpsl ans AL Muatepnonsuunonnsie ¢punbtpsl st LAIL

=
w

. icnionb30BaHme 00paTHOI CBsI3M /Is yiryulneHus otHomeHus curaan/mrym (SNR).

14. TIpubopsl ¢ 3apsaoBoii ces3pio (CCD)
15. Maruuk nzobpaxenuss CCD. Ctpyktypa CCD.

3. Mertoanueckoii 0,10k
3.1. Metoauka npenoaaBaHus
3.1.1. Metoauveckne peKOMEHIAIMK Jisi CTYJACHTOB IO MOATOTOBKE K CEMUHAPCKUM,
MPAKTUICCKUM HJTH JIA0OPATOPHBIM 3aHITHSM, IO OPTaHU3AIHMHA CaMOCTOSTEIIBHON

pa6OTBI CTYACHTOB IIPpHU U3YUYCHUUN KOHerTHOI\/’I JAUCIHUIIIIMHBI.



e Design-based learning: ntepaTuBHBIN au3aiiH-10aAX0/ (T€HEpALUs UIEH — MPOTOTUIT — TECT
— uTeparus) .

e IIpoexkT-OopHEeHTHPOBAHHOCTD: Capstone-3omoToii cranaapt ¢ real-world constraints, rae
CTYJEHTBI IPOXOJAT IOJHBIN LUK pa3paboTKu OJI0Ka .

e Active learning u team work: nauaino ¢ in-class kick-off, mid-presentation, ¢unansnas 3ammura;
(oKyc Ha COBMECTHOM paz0ope OMMOOK .

e Co-simulation: tecHast HHTErpalus aHAJIOTOBBIX U MU(POBBIX JJOMEHOB, COBMECTHOE
BepU(UIMPOBAHUE U BBIJICTICHHE CIICIADHKALIA .



