CHAPTER SEVENTEEN

MOS Digital Integrated Cirvcuits



Introduction

There are several MOS logic families used in digital ICs:
17 NMOS, PMOS, CMOS (Complementary) , HCMOS (High density
and High speed).

MOSFET transistors can be used as active devices and as load
elements also.

We will emphasize on N-MOSFET (enhancement) in this chapter



General N-MOS Inverter

A generalized NMOS is shown below. The load device , may be a
resistor or another MOSFET.
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Operation of N-MOS with Zero
Drain Current

Graphical analysis:
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Operation of N-MOS with Zero
Drain Current

Conclusion :

The use of N-MOS as an output pull-down
device is important, i.e. with proper
selection of a load device, high Vg results
17 in low Vps.

Resistance of Drain-to-Source (Rps) Channel

of NMOS Operating in Linear Mode

(example):

Let :Vgs=5V, V,=1V,K,=40pA/V?2. Determine Rpg
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It can be seen that the N-MOS operating in
linear mode becomes more conductive as Vg
decreases.
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VTC of N-MOS Loaded with Resistor

Graphical determination of VTC : J,
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VTC of N-MOS Loaded with Resistor

Analytical determination of VTC :
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For the low output state, the N-MOS operates in linear mode:
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VTC of N-MOS Loaded with Resistor
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VTC of N-MOS Loaded with Resistor

Analytical determination of VTC :
VIL

slightly below Vg ,=Voy Where slope=-1 or
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17 V; in MOSFET is defined as the input voltage
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VTC of N-MOS Loaded with Resistor

Analytical determination of VTC :

VIH

17 V., in MOSFET is defined as the input voltage
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For high input voltages (i.e. Vqour=2VoL), Ng is in linear operation
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VTC of N-MOS Loaded with Resistor

. . . .VDD
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VTC of N-MOS Loaded with Resistor

o Example
VDD
Calculate the critical values of the VTC of a i/
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VTC of N-MOS Loaded with Resistor

o Example
VDD
Calculate the critical values of the VTC of a i/
resistor loaded NMOS inverter shown previously | ] - R,
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VTC of N-MOS Loaded with Resistor

o Example
VDD
Calculate the critical values of the VTC of a i/
resistor loaded NMOS inverter shown, assuming: L R,
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