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Problem 1:

The drawn channel length of transistors is in general different from the electrical channel length.  We call the electrical channel length L, while the drawn channel length is called Ldrawn.  Therefore the transistor Id – Vd curves should be represented by
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for Vd > Vdsat
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for Vd < Vdsat

Find the (L = Ldrawn –L given three Idsat data points as follows.

	Ldrawn
	1 (m
	3 (m
	5 (m

	Idsat
	2.59 mA
	0.8 mA
	0.476 mA


Idsat is measured at the same Vgs-Vt. The channel width, W is 10(m, and the mobility, ( is 300 cm2V-1s-1. 
If the Idsat of the transistor is measured at Vgs = 2V, what is the threshold voltage of the transistor with L = 1(m?  What is the gate oxide thickness?
Problem 2:

Assume the gate oxide between an n+polysilicon gate and the p-substrate is 11 Angstrom thick

and that Na=1E18.

a) What is Vt for this device?

b) What is the sub threshold swing, S?

c) What is the maximum leakage current if W=1um, L=18nm? (Assume Ids = 100W/L  nA at

Vg=Vt).

Problem 3:

Does each of the following change increase or decrease Ioff (Ids at Vgs=0)?  A shallower junction. A smaller Vdd. A smaller Tox. Which of these changes reduces the leakage current, Ioff,  without reducing the precious Ion.
Problem 4 

 (a) What is the advantage of having a small Wdep? (b) For given L and Vt, what is the impact of

reducing Wdep on Idsat (Hint: consider the “m” in Ch. 6) (Comment: Overall, smaller Wdep is

desirable because its benefit outweighs its drawback.)
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