EET-225 Homework #6

Sr. Professor Wheeler

Instructions: This homework must be turned in within a flat 3-tab paper folder (no three-ring binders will be accepted). Answers must be written very neatly or typed. Use complete sentences when answering all questions. Where a problem involves a circuit, you must redraw the circuit as part of the solution, showing all indicated voltages and currents on the circuit diagram. Box or underline all final answers and show all work (see syllabus for example of homework standards).

1. Draw a diagram showing the construction of a junction field-effect transistor. Label each lead of the device. Explain how the drain current is controlled in a JFET. Draw the schematic symbols for both N and P-channel JFETs.

2. Construct a table showing the equivalent electrodes of a BJT and a JFET. What is the primary difference between the two types of devices?

3. Explain the meaning of the following JFET specifications:

a) VP

b) VGS(OFF)

c) IDSS


d) gm0 (or gfs)


4. A certain JFET has an IDSS of 10 mA and a VGS(OFF) of -4V. Calculate the drain current ID (assuming that VDS is sufficient to maintain the device in the active region) for each of the following VGS values:

a) -1 V

b) -2 V


c) -3 V


d) -4 V

5. If a JFET has an IDSS of 11 mA and a VGS(OFF) of -3 V, calculate the voltage VGS needed to bias the device for the following drain currents. Note that one of these currents is not possible to achieve with this part; identify it an explain why the value can’t be produced.

a) 1 mA

b) 2 mA

c) 4 mA


d) 15 mA

6. Define the transconductance of a FET. Give the mathematical definition and explain its meaning.

7. What three factors determine the transconductance of a JFET? (Hint: Examine the transconductance formula).

8. A JFET has the following specifications: IDSS = 10 mA and RDS = 200 (. Determine the value of gm0 for the part.

9. A JFET has a gm0 of 5000 (S. If the part has a VGS(OFF) of -4 V, determine gm for the following VGS bias voltages:

a) VGS = -0.5 V

b) VGS = -1 V

c) VGS = -4 V

10. Determine the voltage gain AV for the CS JFET amplifier below if the voltage VGS is -2 V, VGS(OFF) = -3 V, and gm0 = 6666 (S.
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11. Determine the voltage gain AV for the CD JFET buffer amplifier below if the voltage VGS is -1.8 V, VGS(OFF) = -4 V, and gm0 = 7000 (S.
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12. Design a JFET CS amplifier to meet the following specifications:

RL = 4.7 K(

4 <= AV <=8

ZIN = 2.7 M(
flco <= 10 Hz

VDD = 10 V

The JFET is a MPF-102 with IDSS = 11 mA, VGS(OFF) = -4 V, gm0 = 7000 (S

13. Design a JFET CD amplifier to meet the following specifications:

RL = 2.2 K(

ZIN = 10 M(

flco <= 10 Hz

The JFET is a MPF-102 with IDSS = 11 mA, VGS(OFF) = -4 V, gm0 = 7000 (S

14. Draw a picture showing the construction of an enhancement-mode MOSFET. Draw the schematic symbols of both N and P-channel devices, labeling each electrode.

15. Explain the terms “enhancement” and “depletion” as they apply to MOSFETs. How is the type of MOSFET identified in the schematic symbol?

16. What is a power MOSFET? How is it different than a small-signal MOSFET?

17. Explain the meaning of the following MOSFET specifications:

a) VDS

b) ID

c) RDS(ON)
d) VGS(TH)

e) ID(ON)

f) VGS(ON)
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