I[OMall_lHee 3aJaHue IO JUCHHUIIJINHE

«DNEKTPOHUKAY

quis HanpasieHus 09.03.01 «MapopmaTrka U BBIYMCIUTENbHAS TEXHIUKA» MOArOTOBKH OakanaBpa

Ilynkmut 3a0anusn Kommenmapuii

1) OTIHMCaTh MPUHITAT PabOTHI He mpocro Tabmumna ucruarocTH! Hy)KHO onrcanne Ha

CXEMBI; 3IIEKTPUYECKOM YPOBHE: MIOaTh HANPsDKEHUs, cooTBeTcTBYtomme Ul min
UO0; mokasats, Kakue TPaH3UCTOPHI OTKPBIBAIOTCA U 3aKPBIBAIOTCS U
MOYeMy; ITOKa3aTh, T/I€ TEYET TOK U KaK CIMTAETCS BBIXOIHOE
HalpsDKCHUE.

2) paccuuTaTh MapameTphbl Bce (hOPMYJIbI TPUBEICHBI

JJIEMEHTOB CXEMBI;

3) HM300pa3uTh HA OJTHOM UEPTEIKE Ha omroMm geprexe!

paspesbl CTPYKTYP PA3TUUHBIX HIIEMEHTOB
cxeMbl (B MacmTade u ¢ yu€Tom
M30JIUPYIOIINAX CTPYKTYP);

O0sacT OTHOTO THUIIA JTOJDKHBI UMETh OJIMHAKOBYIO TITyOHHY U
IITPUXOBKY/3aJIUBKY.

W3zonsuuys: 00paTHO CMEIIEHHBIME ITEPEX0IaMHU HJIH HICIIeBast
(STI/DTI).

[IpoBepsATh BEIOTHEHHE HOPM (PACCTOSHISI MEX Ty TPAHHUIIAMU B
OJTHOM CJIO€ JOJKHBI OBITH HE MCHBIIIE A).

4) ¢ momotnteio SPICE paccuutats:

a. TepesaToyHylo
XapaKTePUCTHKY CXEMBI:
Usux(Usx); IO HEl — ypOBHU
norugeckoro Hyis (U°) n
enunuipl (U'), 3amac
IOMEX0YCTOHYMBOCTH;

XapaKTepHUCTUKA JOJKHA HUMETh JOCTaTOYHO Pe3Koe
MePEeKIIIOUEHHE MIPY [TOJIOBUHE MUTaHMs. PeryianpoBaTs MOKHO
pasmMepaMy TPaH3UCTOPOB.

0. TMOTPeOIAESMBINA TOK:
1, HOTp( UBX);

AHaJIOTHYHO

B. TIEPEXOIHYIO
XapaKTePUCTUKY CXEMBI:
Usux(?); IO Helt — BpeMeHa
3ajiepKeK U PPOHTOB
MEPEKITIOUCHUS,
MaKCHUMAaJIbHYIO pabouyro
YaCTOTY CXEMBI (fmax);

B crialice HCTO0Ib30BaTh TPU CXEMBI (+BXOHAs, +HArpy304Has)

JOJKHA OBITH MIPHBEACHA XapaKTEPUCTHKA P MaKCUMaIbHON
94acToTe.

Omnpenenenue napamMeTpoB MOATBEPKAACTCS KypcopaMu B criaiice

I. CTaTHYECKYIO U
JMHAMHYECKYIO
TOTPEOIISIEMYIO MOIITHOCTB;

JOJIDKHa OBITH paccurnTaHa BXOoAHas €MKOCTh

5) 1300pa3uTh TOMOJIOTHIO BCCH
cxembl (B MacmTabe u ¢ H30JIUPYIOIIUMU
CTPYKTYPaMH; MOAIMUCATh

KOMITOHEHTBI CXEMbI U BBIBO/IbI);

Macmrad 10iKeH OBITh TOANNCAH.

Brimonnenne HopM (A)

3aTBOPBI MOTYT OBITH MOJTUKPEMHHEBBIMH UITH METAITHISCKUMHU

JIOCTOMHCTBO polySi: moBepX HUX MOXKHO IPOBOIUTH
METANINYSCKUE JINHUH,
HemocTaTok polySi: Apyrue TUHUN HEeb3s IENaTh B 3TOM CJI0e

JOJKHO OCTAaThCsl HE OOJIBIIE IBYX CIIOEB pPa3BOAKH (BKIIFOUAsS
3aTBOPBI)

BrIBOIBI HE BBIBOJUTH HAPYXKY: HYXKHO, 9YTOOBI K HUM MOYKHO OBLIO
MOAKIIOYUTHCS (TOJKHA OBITH BO3MOKHOCTD IOBECTH JUHHIO B KAKOM-
00 clioe

Wzonsinys Mex Ity BCeMHU 3JIEMEHTaMHU (TOJIBKO PE3UCTOPHI MOXKHO
JIeNaTh BCE B OJTHOM KapMaHe)

OO0JracT OTHOTO THUTIA JOJKHBI IMETh OJTUHAKOBYIO
3aJIMBKY/IITPUXOBKY.

Korja nuHUsS MOAXOANUT K KOHTAKTHOMY OKHY, OHA JIOJDKHA €ro
OXBAaTHIBATh (T.€. KOHTAKTHAS IIOMIAKA JOJKHA OBITh TOJKHA OBITH
IIMPE BO BCEX HAIPABIICHUSIX ).

Jlunuu B 60JIee HU3KKX CIIOSX JOJDKHBI BE3J/Ie Ha YyepTexe ObITh
MEePEKPHITH PUIypaMu B 60JIee BBICOKHX CIOAX




lMapamempbi 6UNONSPHLIX MPAaH3UCMOoPO8

Ta6mn. 1.1 IapameTpsl SPICE-mMonenu OUIONISpHOTO TpaH3UCTOPA (TUIl MOJETH — npn):

Hapam. Onucanue 3nauenue
N mod 3, 20e N — Ne sapuanma
0 1 2
BF KOd(PUIMEHT ycriIeHns ToKa 0a3bl B HOPMAJIBHOM PEXKUME, €]I. 200 150 100
BR K03 pHLIMEHT ycHIeHHs TOKa 0a3bl B MHBEPCHOM PEXHUME, €. 0,1
IS | tok Haceimenns, A 1:102 | 1-10™ | 1-10"
RB conpotusiieHue 6a3nl, OM paccuurats’
RC COMPOTHBIIEHUE KOJIIeKTOopa, OM paccuuTaTh'
RE CONpPOTHUBIIEHHE AMUTTEpa, OM aCCUUTATB'
TF BpeMs IpoJieTa 6a3bl B IPSAMOM BKJIIOUEHHH, C 1,510 | 1,2:.1071° | 1,0-1071°
TR | Bpems nponera 6a3sl B 00PaTHOM BKITIOUEHHH, C 1,310 | 1,0-10'° | 0,7-1071°
CJE €MKOCTb YMUTTEPHOIO p-n-nepexona, O paccuMTaTh’
CJC €MKOCTh KOJUIEKTOPHOTO p-n-nepexonaa, ® aCCUNTATH?
NF KOA((UITUEHT SMUCCHUU IMHTTEPHOTO TIEPEX0J1a, CI. 1,05 1,1 1,15
NR K02 (UIIMEHT SMUCCUU KOJIJIEKTOPHOTO Mepexoa, e]l. 1,3 1,35 1,4
VAF | koo dunmenT Dpnu B IpsMOM BKIIIOYCHHH, €]1. 74 64 54
VAR | ko3 durmert Ipau B 0OpaTHOM BKIIOUEHHH, €1 40 30 20

Ta6mn. 1.2 TexHOMOrMUECKUE U TEOMETPUUECKUE MTapaMeTpbl OUIOISPHOTO TPAH3UCTOPA,
3HaYEHUsl KOTOPBIX HE0OX0AUMO BeIOpaTh Juist pacuéra napamerpoB SPICE-Mozienu v TONOJI0TUH:

Hapam. Onucanue 3nauenue
N mod 3, 20e N — Ne eapuanma
0 1 2
A MuHMMaIbHBIA TOMTOJOTHYECKUM pa3Mep, MKM 0,5 1 1,5
Rsp [ToBepXHOCTHOE CONPOTUBIIEHHE TACCUBHOM 00s1acTH 0a3bl, 300 230 160
Om/O
X rIyOMHA 3aleranys p-n nepexoaa 6a3a-KoIeKTop, M 1,1-:10° | 1,810° | 2,5:10°
Xj> rinyOuHa 3ajeranusi p-n nepexoja 6a3a-3MHUTTEp, M 0,5-10° | 0,810° | 1,1:-10°
Womr | TOJIIIMHA SMUTAKCHAIBLHOTO CIIOS, M 5-10° 7-10°° 9-10°
Xjn TOJIIMHA CKPBITOTO N CJIOS, M 1,0-10°° 1,5-10% | 2,0-10°
Cpno | yienbHas MKoCTb p-n-niepexona, ®/m? 3-1073 2:107 11073
5, d> | AnviHA ¥ IMPUHA YMHUTTEPA, M
>k, dox | JUITMHA ¥ IUPHHA KOHTAKTa K AMUTTEPY, M
s, ds | nuHA ¥ mUpuHA 0a3bl, M — 10100paTh MUHUMAJIHHO
Ik, dbx | JUTMHA W IUpUHA KOHTAKTA K 0a3e, M BO3MOJKHBIC 3HAUCHUS
Ik, dxx | JUITMHA M IHPHHA KOHTAKTa K KOJUIGKTOPY, M
dos pacCTOSIHUE MEKY KOHTAKTOM 0a3bl M IPaHUIICH IMUTTEPA, M

JlononHuTeNbHBIE GOPMYIIBI IS pacyéra:

' Conporusnenne 6aswl: Rs = Rss (dos / [5); CONpOTHBIEHHE KOIUIEKTOpAa B3Th PaBHBIM Rk = Rp /3,
a COTMPOTHUBJICHUE AYMUTTEPA B3ATh paBHBIM R> = Rp / 100.

2Emkoctn p-n-nepexonoB: Cpn = SxCpno, Tne Sz ~LZ=2x; (L +Z) — mnomans nepexona, L, Z, xj —
JUTMHA, IIUPHHA, TIyOHHA p-n-miepexoa (IIHHa U3MEPSETCS 110 HAIIPABICHHIO JBHKEHUS TOKA).
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lNapamempsbi MOlN-mpa+H3ucmopos

Tabn. 2.1 [apamerpsl SPICE-monenn MOII-Tpan3ucropa (TUI MOJEIH — NMOS M PMOS):

Hapam. Onucanue 3Hnauenue
N mod 3, 20e N — Ne eapuanma
0 1 2
L JUIMHA KaHalla, M 1,0 A 1,5\ 2,0\
W INMPYHA KaHalla, M paccuurars’
AS IUIOMIAb UCTOKA, M2
AD TUIOIIA/Ib CTOKA, M° — 1mo100paTh MUHIUMAJIHHO
PS NEPUMETP HUCTOKA, M BO3MO>KHbIE 3HAUCHHUS
PD [IEpUMETP UCTOKA, M
LEVEL | ypoBeHb OJKJIFOYAEMON MOJIEIIN 3
VTO | noporoBoe HampsikeHue, B 0,6 (n) 0,7 (n) 0,8 (n)
—0,6(p) | 0.7(p) | -0.8(p)
TOX | TommuHA MOA3aTBOPHOTO OKUCHA, M 45-10° | 9,0-10° | 18,0-10”°
XJ riryOrHa 3ajeranus p-n Nepexo10B HCTOK—TIOTOKKA 0,6-10°¢ | 0,7:10° | 0,8:10°¢
U CTOK—TIOJIIOKKA, M
NSUB | koHLEHTpaius npuMecy B noioxkke MOIIT, v 2-10% 7-10%! 2:10%2
(noacrasuts B SPICE B Buze cM ) (n); (n); (n);
9-10% 410 1-10*!
() () ()
LD JUTMHA 00JaCTH MEPEKPHITUS 3aTBOP-UCTOK U 3aTBOP-CTOK, M 0,051 0,07 A 0,10 A
uo TOJIBMKHOCTD DIIEKTPOHOB/ABIPOK B Kanane MOIIT, m%*/(B-c); | 0,08 (n); | 0,06 (n); | 0,03 (n);
(nozcrasutk B SPICE B Bujsie cM%/(B-c) ) 0,05 () | 0,04(p) | 0,02(p)
CGSO | ynenbHass éMKOCTh MEPEKPHITUS 3aTBOP-UCTOK, D/M PACCUNTATH
CGDO | yzuenbpHasg EMKOCTh IEPEKPHITHS 3aTBOP-CTOK, /M paccuurars’
cl yJAenbHas JOHHAs EMKOCTb MEepPexo0/1a HCTOK— MOJIJI0KKA paccuurars’
M CTOK—TIOJIOKKa, ©/M?
CISW | ynenbHas 60koBasi EMKOCTh MIEPEX0/1a UCTOK— MOJITI0KKA paccuuTars’
M CTOK—TIOJIOKKa, D/M?
Tabmn. 2.2 Texnonoruueckue u reomerpuueckue napamerpsl MOII-Tpan3ucTopa, 3HaYSHHS KOTOPBIX
HeoO0XoauMo BeIOpaTh i pacuéTta mapamerpoB SPICE-monenu u Tononoruu:
Hapam. Onucanue 3nauenue
N mod 3, 20e N — Ne sapuanma
0 1 2
A MuHHUMaJIbHBIN TONOJOTUYECKHUI pa3Mep, MKM 0,5 1 1,5
Pa3mepbl KOHTAKTHBIX OKOH A* A
Cpno | YienbHas éMKOCTb P-n-Tlepexoia HCTOK— MOI0KKA 31073 2:10° 1-1073
M CTOK—TIOJJIOKKa, D/M?

JlomoTHUTETbHBIE (POPMYJIBI IS pacdéra:

2 Y aennbHast EMKOCTh MMoA3aTBOPHOT'O OKCHA: Cox= 8080x/tox;

EMKocTH nepekphbiTus 3aTBOp—HCcTOK 1 3aTBop—cToK: CGDO = CGSO = Cor' LD

3 Emxocts p-n-niepexona goHHas: CJ = Cpno, 60k0Bast: CISW = Cpno Xj




