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1.) Consider a silicon npn BJT with doping of NDE = 1019 cm-3, NAB = 1017 cm-3, NDC = 1015 cm-3, and base width WB = 1 (m maintained at 300 K. Draw the energy-band diagrams for a Si npn BJT at equilibrium and in the forward active bias mode.
2. Draw the excess minority carrier profile in the base region, for both modes of operation.

3. For this npn BJT, write down expressions for the:

· emitter injection efficiency, 
· base transport factor, T
· common base dc gain, dc
· common emitter dc gain, dc
4a. Draw a family of ideal common-emitter output characteristics (IC vs. VCE curves for different values of IB).

4b. Draw a family of realistic common-emitter output characteristics (IC vs. VCE curves for different values of IB). Include and indicate these features:

i. saturation region

ii. forward active region

ii. Early voltage

iii. punchthrough

5a. In terms of device parameters, rewrite down expressions for the:

· emitter injection efficiency, 
· base transport factor, T
· common base dc gain, dc
· common emitter dc gain, dc
5b. As a device designer, what are some things that I could do to improve  and dc?

5c. For the two techniques that will be mentioned, what are the trade-offs? (Hint: think about higher frequencies and avalanche.)







































