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Sitrras

The seélf-biased CMOS Inverter

+VDD
—d [ M1
Vin ' ;
i m2
T
- Vg

Linear gain

Assumption:

%" Hi ('\'g”)lcox = '%' Ha (WWI:)ZCOX =k

A, = 4
YT [Vss—VillA+As]
where
2\ = 1 €g !
- Legr 2 q Ny (9 +Vps™ Vepr}
and

out

Legr= Lpawn— XLD ™~ '\/ I Nem

Therefore

A, o Leg

(1)

()

3)

(4)

(5)



Settling behavior

A) Linear _
_E V‘f
| Vol = AV A, [1-e77] | t20 and AV<TH
where c
‘ 1
1= -
(Ar+hy) [V s~V
Consequently

N

B) Nonlinear

C, 24/ AV(Vss VP + (V4-AY) ‘ Vi

Coapsp = —— <AVEV
Tk 28V (Vgg~Vi) |A, | t
Case B:
C 2 4\/ AV(Vge— V) —(AV-V§)
tsort, ":E%' = 1 ! Vfﬂ AV £ (VSS—VT)
2 Vgg AV — E(AV-‘}"Vf)z
Case C:
C
tserr. = -I-CE 1 . (VSS“V?) LAV SV
""VSS L3 (AV""’V-t}

2

Numerical Example (90% settling times according to SPICE )

AV [V] tsett!. [ns]

VDD“ VSS - 2.5V 0_2 10'4
Vi¢ =08V 0.3 76
Cp = 400fF g.g 6.0
= 2 . 44

k 100pA/V 0.9 1
1.2 2.5

1.6 2.0

2.0 1.6

2.5 1.4

(6)

(M

(&)

(9)

(10)

(11)



qf =7

CMOS Inverters

Transfer Characteristic (V) : VOLTS(V)

v{o1)

v{o2}

(A) : VOLTS(V)

i(mn1)

i{mn2)

2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
VOLTS(V)

Gain vs Frequency (Cl=100fF) (Mag(V)) : f(Hz)
' ' ‘ : vm({o1)

40.0
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