Microelectronics 2306

Tutorial 8
1. In the common source amplifier based on the n-channel JFET, IDSS = 10mA, and the pinch-off voltage Vp = 5V. The DC voltage supply is of -1.5V on the gate and 18V on the drain, and RD = 2kΩ.
(i) In what kind of mode the transistor is operating,

(ii) Calculate the DC current in the channel,

(iii) Calculate the transconductivity and voltage amplification for the small signal,

(iv) Calculate the peak-to-peak amplification for an input signal of 1V, and

(v) Discuss the linearity of the amplifier.

2. Al metal electrode of 3mm in diameter was evaporated on the top of an oxidised p-type Si wafer (NA = 1016 cm-3). Thermal oxide layer of 100nm thick contains positive electric charge with effective surface concentration of 1011cm-2. Dielectric permitivity of SiO2 is 3.9.
(i) Plot schematically high frequency C-V characteristic of this structure indicating some of the characteristic parameters, such as Cox, CFB, Cmin, VFB, VT on your diagram.

(ii) discuss the behaviour of the C-V characteristic when the frequency is decreasing,

(iii) What wil happen to the C-V curve if the surface charge is increased, and

(iv) Draw schematically the band diagrams of the above MIS structure for accumulation, flat condition, depletion and inversion.
