LWPPOBA CXEMOTEXHUKA

NEKLUA #4



Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CMOS nHBepTop — OCHOBHA CXeMa, MMKpOeaeKTPOHHA CTPYKTYpa
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CMOS nHBepTOp — YHKLMOHANEH MOAEN, U3XOAHN CbCTOAHUSA
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CMOS nnBepTop — X, pexunmm Ha paboTa Ha TpaH3ucTopuTe
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CMOS nHBepTop — X, pexunmm Ha TpaH3ucTopute (obnactu)




Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CMHTe3 Ha IOrMYeCcKu cxemm

= CMOS nHBepTOp — TOKOBE Npe3 TPaH3UCTOPUTE B ABaTa pexuma Ha paboTa
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TumnoBu TexHomoruuHm croitHoctH 3a “‘cranmapren’” CMOS mporec,
yIMOHU 3a TOJI3BaHE MPU YKCIICH aHAJIH3;

Vron=1V, Vyge=-1V, K'\=25pAIV?, K'p=10uA/NV?,
2(pTN:0.6V, 2(PTP:0-7V1 VNZO-SVUZ; YP:O-75V1/2



Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CMOS nHBepTop —3aBmcnmocT Ha X oT cboTHoweHmeTo K\ /Kp
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CMHTe3 Ha IOrMYecKu cxemm

CMOS mHBepTOp - 3aBUCMMOCT Ha X OT 3axpaHBaLLOTO HanpexeHue Vp,
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

»  Jlornyeckun cxemm - 06o6LeHa cTpyKTypa Ha mHorosxogosa CMOS J1C
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n nor.exoga > 2n Ha 6pon TpaH3UCTopa

MMpobaemu — yBenmyeHa Ab/IKMHA Ha MEXAYCbeANHEHUATA:
(1) npobnemHa TpacnpoBKa; (2) 3HaunTeneH “cobecrBen” Kanauuter
/BnowaBaHe Ha 6bp3oaencTBneTo/ Ha cxemaTa




Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

* Basosn CMOS nornyeckm cxemu — cxema 2MJ/1IM-HE (NOR)
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

* Basosun CMOS nornyeckm cxemm — cxema 2M-HE (NAND)
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cXxemMu

= CuHTe3 Ha MHoroexogosu CMOS normnyeckm cxemm

U EmnmpunyeH meton;:

CnoxHa norndecka oyHkuus : (1) peannsauust Ha Han-
npoctute BbTpewHu U(NJ1N) - uneHose; (2) paswinpsisa ce
“HaBbH” nocnepnosatenHo ¢ AN (M) - uneHoBeTe;

(3) obobuwaBaT ce BCUYKUM YNeHOBE OT MO-rOPHO HUBO.

Cxemun [ pparmenTn Tin NAND:

- N-kaHanHuTe TPaH3NCTOpPU — CePUMNHO;
- CbOTBETHUTE P-KaHanHu TpaH3nucTopu — B napanen.

Cxemu / dpparmeHTn Tvn NOR:

- N-kaHanHuTe TpaH3nCToOpu — B napanen,
- CbOTBETHUTE P-KaHanHu TpaH3UCTOpU — CEPUMHO.

Cebp3eam ce N- u P-yacmume;
N3x00 2 om obwama UM moykKa.



Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CuHTe3 Ha MHoroexogosu CMOS normnyeckm cxemm

O Metoa c HeHaco4yeHu rpadu (npumep):

Y=AvBDVvCDVE=AvVvD(BVvC)VE

MocTposiBa ce N-yacTtTa: BbTP.Bb3MnN ce Homepupart, maca-0;
NOCTPOsiBa ce HeHaco4eH rpad ¢ Abrv, CbOTBETCTBALLN HA BCEKM
nornyecku Bxoa. [brmte ce o3HavyaBaT CbC CbOTBETHUTE BXOOBE.
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CuHTe3 Ha MHoroexogosu CMOS normnyeckm cxemm

O  MeTtog ¢ HeHaco4deHu rpadu (npumep):

[locTposiBaHe Ha P-yacTTa:

1) pa3noaarart ce HOBU Bb3/IM BbB BCEKM 3aTBOPEH KOHTYP;
2) [A06aBAT Cce oule ABa Bb3e/a 3a U3X0Z, (B npuMepa-2, ot N-yacTTa,
Aybmpa ce) n 3axpaHBaHe (B npumepa-6);

3) NOCTPOSABAT Ce Ablrn, MexXJy HOBOBbBEAEHUTE Bb3/1U,
OTroBapsawm Ha cboTBeTHUTEe PMOS TpaH3ncTopu, KaTo HOBUTE
Abrn npecmnyat Te3m Ha NMOS rpaga camo BegHBX.

OT noayyeHusa rpad cxemaTa ce paswmpsBa ¢ P-yactta go
noslyyaBaHe Ha NbaHaTa npuHumnHa CMOS J1C.
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CMOS cxemoTexHuka. CUHTe3 Ha IOFMYeCcKu cxemMmu

= CuHTe3 Ha MHoroexogosu CMOS normnyeckm cxemm
0  MeTtog ¢ HeHaco4deHu rpadu (npumep):

j 6 (Vpp)

NE




Q

Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

Y =(X; VX,)X; VX,

[Tpumep — cumynauyma Ha CMOS J1C:
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

[Tpumep — cumynauyma Ha CMOS JIC (Bpemeguarpamm):
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

ad  [NMpumep — cumynauyma Ha CMOS JIC:
/npu npomMmsaHa cTtonHocTTa Ha ToBapa C,/
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

] MpepaBaTteneH enemeHT (aHanoros katou) - NE
(transmission gate)

[TpeagHa3HayYeHMe: KOMyTaLMaA Ha “‘Npon3BOaeH” aHA/IoroB
CUIHaA u; C NOMOLWTA Ha uMdpoB yrnpasassaly curHan (X)
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

] MpepaaBateneH enemeHT (aHaNoOroB KAatou) - NE
(transmission gate)

EJ'IeKTpl/I‘-IeCKl/I MOZe/1 B OTNyWeEHO CbCTOAHNE,

€KBUBAJ/IEHTHO CbMNPOTUBJIEHUNE!
(NpMMepHM CTOMHOCTM 3@ CbNPOTUBAEHMUATA HA OTMNYLUEHUTE TPAH3UCTOPK)
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Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

d CMOS cxemu — KOHCyMMpaHa MOLWHOCT

*  Cmamuy4Ha KOHCymayus — B CNe,CTBUE HA HEHY/IEBUTE YTEYHWN TOKOBE B
MM-cTpykTypa (S-B, D-B, n-a%06-B) - MHOro HMCKa, HO 3HaYMMa nNpwu
npuaoXeHns ¢ baTepMmnHO 3axpaHBaHe.

*

JuHamuyHa koHcymayus — domuHupalla B CMOS cTpykTypuTe.
C.~C,,C, (a) 3a 3apexcdaHe Ha C.

(C,+C,)Vpp> — KOHCYMMpPaHa eHeprus
v 3a 1 nepunog (3apsaa, paspas)

PI[ — fCLK (Cl + Cz)VSD
PJ_.[ =o. T« CTV§D

y BeposaTHOCT 3a npeBkJ/it0YBaHe Ha eAunH
|
e o o Bb3en ot 0 2 1(a, )mnot 120 (o) -
I
I

“aKTUBHOCT" - O, =20l =20,
0.4+0.5 (K/1C);
0.08+-0.18 ([MC/KA);

<0.1(3a MSB) go 0.5 (3a LSB) —
ayAuno/BNAE0 NPUNOXHU CUCTEMM.,




Yugposa cxemomexHuka, cney. KCT, OKCY, 2012/2013 yuy.200.

L CMOS cxemun — KOHCyMMpaHa MOLHOCT

* ﬂUHClMU‘-IHCl KOHCymayusA:

6) om mok Ha kbco cbeduHeHue MexXAy 3aXp. UITOYHMK M Maca Npu
NpeBK/ItOYBaHE
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