Homework 5 



ECE320

Comparison of MOSFET and BJT  -  Chp. 11 and Chp. 10
Reading:

From text book:   Skim sections 10.1 and 10.2 (BJT).   Note the design models in section 10.1 and compare them to the design models in section 2.1 (controlled sources)

For MOSFET material:   Skim the slides downloaded from the CMOS VLSI course on MOS transistor theory (lec. 3) and MOS transfer curves (DC and timing – lec 4).    A shorter version of these slides have been placed on the course Carmen page.

Look over the following MIT OCW Circuits/Electronics lectures:

Energy & CMOS (Lec 23) – second look
MOSFET Amp large signal analysis (Lec. 9) -  we will skip most of the math.
In Topspice, run the CMOS gate example.    Note the rise and fall times of the CMOS inverter.    Modify the example to add a DC sweep of the input vin and note the Vo vs. Vin DC transfer curve as shown in class.    Reduce the size of the pmos pull up transistor, from 1400um to 140um.    Rerun the simulation and note the change in the transient timing and the DC transfer curve.

Turn in the following:

1.  In a MOSFET, the source and drain are often made symmetrically.    How does one tell which is the source junction in an nmos and a pmos transistor.

2. Compare the turn on mechanisms for the following 4 transistor types:

BJT:    npn and pnp      MOS:     nmos and pmos

3. Discuss the similarities and differences between BJT and MOSFET.
4. Plot a CMOS inverter DC transfer curve Vo vs. Vin.       Draw 5 design models for analyzing the DC transfer curve in the appropriate 5 regions of Vin.    Use a design models for both the pmos and nmos transistors.
5.   Explain the reason for the change in the Topspice CMOS gate example DC transfer curve and timing result when the pmos transistor size was reduced.

6. Replace the mos transistors in a CMOS inverter with their BJT counterparts and explain the operation of both types of inverters using similarities and differences.
7. Using the voltage divider model discussed in class, plot the I – Vo curves for a divider with a variable Rn and a fixed Rp.    This is the dual to the example described in class.

Plot the Vo vs Vin curve for both types of divider examples.

8. Analyze the RF amp example used in the first homework from a design model point of view.    Describe the more complex version of the model (the original schematic).

