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OBJETIVOS

1. Compreender o funcionamento do inversor CMOS
2. ldentificar os parametros fundamentais do inversor CMOS
3. Analisar e dimensionar inversores CMOS

4. Simulacéo elétrica e caracterizacao de inversores
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INVERSOR IDEAL
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NIVEIS LOGICOS
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MARGENS DE RUIDO
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Fan-In e Fan-Out
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ligadas a uma porta ligadas a saida de °

I6gica uma porta légica _DO_
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COMPORTAMENTO DINAMICO

A
Vaut
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OSCILADOR EM ANEL
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DISSIPACAO DE POTENCIA

Poténcia maxima P max:V DD*I DD

T
1 Vb
Poténcia média P ?f t)dt= f ipp (1
0

Produto Poténcia-Atraso (Power-Delay Product)
* energia por operacao de chaveamento

PDP=P,__ *t

p
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CARACTERISTICA DE TRANSFERENCIA DC

Ve

ANALISE DO INVERSOR CMOS
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REGIOES DE OPERACAO

Region |nMOS  |pMOS
A Cutoff Linear
B Saturation |Linear
C Saturation | Saturation
D Linear Saturation
E Linear Cutoff
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Ambos transistores saturados

k

:7p(VDD_VM_|th|>2

kn
E (VM_ th)2

V.= r(VDD—|th|)+Vt
M 1+r
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Determinacaode V eV
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Calcular o ganho do inversor e
igaualar a unidade. Observar
as regidoes de operacdo dos
transistores.
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ANALISE DINAMICA
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Modelo simplificado
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CALCULO DAS CAPACITANCIAS

Capacitor Expression
Codl 2 CGDO W,
Ced2 2 CGDO W,
Capl Kegn (AD, CI + PD, CISW)
Cipa Kegp (AD, CI + PD, CISW)
CgS Cox Wh Ly
Coq Cox Wp Ly
Cyp From Extraction
CL Z
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ATRASO DE PROPAGACAO

tpHL = CL szingl2

Iav

Py o VOl.lt CL
Iav @ — CL kn VDD
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Do mesmo modo para ’[IDLH
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DISSIPACAO DE POTENCIA

vdd

_°|

_{in_ Vout
_| CL

Energy/transition=C | * Vddz

Power = Energy/transition * f= Cy *V g4 * f
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CORRENTE DE CURTO-CIRCUITO

Vdd
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CORRENTE DE FUGA
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