
ESE370 Lec 7 Preclass/Inclass Worksheet Fall 2021

1. Fill in the missing currents:

Circuit Current Ids

Vgs

Vds

Ids 1 µ A (given)

Vgs

Vds

Ids

Vgs

Vds

Ids

(Vds small;
   Vds<<Vgs)

2. Consider a resistor built from a resistive medium that is L units long in the direction
of current flow, W units, and D units deep.

D

L

W

L/2

V1

V2

Vmiddle

If we could insert a metal contact at L/2 and measured the voltage, how would that
voltage (Vmiddle) relate to the endpoint voltages V1 and V2?
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Gate to source voltage [V]
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Drain to source voltage [V]

linear region

saturation region

VGS−Vth=7 V

6 V

5 V

4 V

3 V

2 V
1 V

VGS VDS Mode IDS

> Vth < VGS − Vth Resistive µnCOX
(
W
L

) (
(VGS − Vth)VDS − (VDS)

2

2

)
> VGS − Vth Saturation µnCOX

2

(
W
L

)
(VGS − Vth)

2

< Vth Subthreshold IS
(
W
L

)
e

VGS−Vth
nkT/q

(
1 − e−

VDS
kT/q

)

2


