Extraction of the basic MOSFET (CD4007) parameters 
using the 4145   semiconductor parameter analyzer 
1. Extraction of the specific current IS

Using the current-based model for the long  n-channel MOSFET, one can readily prove that:
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Additionally, if the MOS transistor operates in saturation, (1) can be written as:


[image: image2.wmf]121

ln()

11

ms

D

D

sDDSt

f

g

dI

d

I

dVIIdV

i

f

=-=@-

++

                             (2)

According to expression (2), the ratio gms(t/ID = 1 deep in weak inversion (if<<1) and equal to 0.5 for if=8 (IF = ID = 8IS).  

1.1. Use the circuit in Fig. 1 to determine IS. Set VG = 3.0V and measure the normalization current from gms/ID. (Note: The circuit in Fig. 1 operates in saturation for if<80.)
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Fig. 1- Extraction of IS  from gms/ID
1.2. Using the methodology described in reference 2, find IS and VT0 of the MOSFET. Plot ID vs. VG and gmg/ID vs. VG. Your measurements should range from at least if ( 0.01 to if ( 100. What is the thermal voltage associated with your measurements? What is the approximate value of n in weak inversion? 

1.3 Apply the methods to a p-channel transistor

2. Extraction of VP
If the drain current is set to 3IS, as shown in the circuit of Fig. 2, then VP = VS. For VS in the range –0.2V to approximately 2.5V, plot the curve VS(VP) versus VG. Determine the value of VT0. Also plot 
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Fig. 2: Circuit for the extraction of VP and n.

3. Write a technical report. You are expected to comment on the results, compare results with theory and with parameters provided by the foundry.
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