412 Laboratory #8:  Current Sources and Active Loads

Objective:
To investigate how MOSFETs can be used as constant current sources when operated in saturation mode.  To investigate what happens to the current source as the MOSFET slips into triode.  Use a small-signal model to predict performance of an active load.

Components List:


(1) 1.5-k( resistors, (2) 100-( resistors, (1) 510-( resistor, 
(1) 1-k( resistor, (1) 2-k( resistor, (1) 5.1-k( resistor, 
(2)-300 k( resistors, (1) 1-(F capacitors, (2) MOSFETs.

Procedure:


1.  Construct the following circuit on a breadboard.


2.  Measure the DC voltage at the drain, VD.


Q1:  Calculate IREF.


Q2:  Given Vt = 1.00 V, calculate K.

3.  Add onto your circuit to make the following.


4.  For R = 100 (, 510 (, 1 k(, 2 k(, and 5.1 k(, measure VD of Q2.

Q3:  From your measurements in step 4, calculate I for each of the values of R.  Then, do a DC analysis for each value of R, and compare your values for I from measurement and analysis.  Does the current I always equal the reference current?  Why or why not?

5. Construct the following circuit.



6.  Do not apply vi yet.  Measure the DC value of vO.

Q4:  Analyze the DC circuit above and compare vO to the measured value.

Q5:  Using the value of K calculated in Q2, calculate ID (assume saturation).

7.  Set vi to be a 500 mVpp sine wave with zero DC offset and a frequency of 100 kHz.  Record the small-signal output, vo.


Q6:  What is the apparent small-signal gain?

Q7:  Evaluate the small-signal model to find the small-signal gain, and compare to the measured value.

Q8:  What kind of amplifier is this?
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