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The goal of the project is to enhance student understanding of MOSFET transistors through
measurement of current-voltage DC characteristics of the devices by means of the web-Lab
(iLab) and extract the device parameters from the measurements. The project uses the MIT
Microelectronics WebLab 

This project is guided by the device characterization projects of Spring 2003 of Prof. J. Del
Alamo, published on his MIT site.

In this project, you will characterize the current-voltage characteristics of an n-channel
MOSFET transistor. 

1. (20 points)   ID-VDS output characteristics
a) Measure the Common Source output characteristics (ID versus VDS with VGS as a

parameter) varying VGS by steps of 0.4 V. Take screen shots of the characteristics as
displayed on the analyzer (curve tracer).

b) Download the data and make your own plots on a linear I-V scale. Determine

the value of λ.

2. (20 points)   ID-VGS Transfer characteristics 
a) Measure and take screen shots of the common-source transfer characteristics of the n-
channel MOSFET by determining the plots of ID vs VGS with VDS as a parameter.

Use ∆VDS = 1V and VBS (Bulk to source) = 0.
b) Download the data and make your own plots on a linear I-V scale. 

3. (10 points) From the transfer characteristics and using the models in Appendix,
extract the value of µnCox and the threshold voltage, VT,  for this MOSFET [use the
transfer characteristics in saturation at VDS = 4 V  to determine VT that can be defined as the gate-
source voltage that results in a drain current of 50 µA].

Appendix

The devices are n-channel MOSFET with gate dimensions 1.5  ×46.5 µm

 



The American university in Cairo
Physics Department

1. Linear regime, VGS > VT, VDS < VDSsat:

ID = (W/L) .  µnCox (VGS  −VDS/2  −VT )VDS

2. Saturation regime, VGS > VT, VDS > VDSsat:

ID = (W/2L) . µnCox(VGS  −VT )2

Where L and W are the gate dimensions, µn is the electron mobility, Cox
is the capacitance per unit area of the gate, and VT is the threshold voltage.
VDSsat = VGS  −VT

 

Figure 1: Sketch of ideal output characteristics of an n-channel MOSFET.

Figure 2: Sketch of ideal transfer characteristics of an n-channel MOSFET.
  


