CHAPTER NINETEEN

Saturated Fnhancement-Only
Loaded NMOS Inverter



Introduction

In this chapter, we will describe the saturated enhancement-
only loaded NMOS inverter.

The basic inverter consists of two enhancement-only NMOS
transistors (size of load resistor is more one thousand larger in
size than the MOSFET)



Operation of Saturated Enhancement-
Only Loaded NMQOS Inverter

The enhancement NMOS load device | ®Voo |
operates always in saturation : ~_1 :
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Operation of Saturated Enhancement-
Only Loaded NMQOS Inverter

AS VIN=VGS,O>VTN,O:9 NO Stal‘tS tO : ___________________ :
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Operation of Saturated Enhancement-
Only Loaded NMQOS Inverter

As Vin=Vgs 0>Vin 02 N starts to
conduct (saturation), while N, is still in
the saturation region
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Operation of Saturated Enhancement-
Only Loaded NMQOS Inverter

No stays in saturation as long as Vgyr>Vgs 0-Vrn o, but if
Vour=Vps.0 <Ves o~V o then Ny moves into linear region
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Operation of Saturated Enhancement-

Only Loaded NMOS

nverter
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VTC of Saturated Enhancement-Only
Loaded NMOS Inverter

Graphical determination of VTC : i .VDD :
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VTC of Saturated Enhancement-Only
Loaded NMOS Inverter

: . : e V 2
Analytical determination of VTC : | .VDD !
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VTC of Saturated Enhancement-Only

Loaded NMOS Inverter

Analytical determination of VTC :

VOL

19

For the low output state, the N-MOS operates in
linear mode:
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VTC of Saturated Enhancement-Only
Loaded NMOS Inverter

Analytical determination of VTC : : .VDD :
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VTC of Saturated Enhancement-Only

Loaded NMOS Inverter

) ) . e V 2
Analytical determination of VTC : | .VDD
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Loaded NMOS Inverter

VTC of Saturated Enhancement-Only

Analytical determination of VTC :

19

VIH V4 in MOSFET is defined as the input voltage
slightly before Vg, 1=V, where slope=-1 or
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For high input voltages (i.e. Vo =2Vg ), Ng is in linear operation

Kn,o (VIN _VTN,O)+ Kn,L(VDD _VTN,L)

VOUT(IH ):

2Kn,O + Kn,L

™

must VDS < (VGS _VTN )

Vo =V
VIH: = |T<N'L +VTN,O

n

,0
Kn,L

1 |3
7_|_7
2 \4

Le. VOUT (I H )S (VIH _VTN,O)

13

v Voo !

I ®

: N,
_|_

N vy

:VGSL Kk—_

: 1 VOUT'

|

|

: Viy — +V

|+. K— DS,0

| |_ N

: VGS,O _ °

: ___

I



VTC of Saturated Enhancement-Only
Loaded NMOS Inverter

. . . 1T T T T Ty T T T
Analytical determination of VTC : | .VDD !
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HW #11:Solve Problems: 19.1-3,
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