412 Laboratory #8:  Current Sources 

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.  

Components List:


(1) 75 (, (1) 150 (, (1) 300 (, (2) 430 (, (1) 1 K(, (1) 2 K(,     (2) 2N7000 n-channel enhancement MOSFETs.

Procedure:


1.  Construct the following circuit (with decoupling cap) on a breadboard.



2.  Measure the DC current Iref, as well as the DC drain voltage VD.


Q1: Perform a DC analysis on the circuit above, and determine the theoretical (i.e., do not use your measurements in this analysis!) values of VD and Iref .  How do these results compare with the measured values? 

3.  Add onto your circuit to make the following.













4.  For RL = 75(, 150(, 300(, 430 (, 1 K(, and 2 K( measure VG, VD and I of transistor Q2.

Q2:  Perform a DC analysis on the circuit above to determine theoretical values of VG, VD and I for each resistor value.  Note this is simply an extension of the DC analysis performed for question Q1 (in other words, do not re-analyze the left side of this circuit). How do your theoretical values compare to your measured values?
Hint 1: What is the theoretical value of gate voltage VG?  Is its value dependent on resistor R ?  

Hint 2:  Be careful! The MOSFET Q2 may not always be in saturation!
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 Q3: Now examine your data. How does the current I compare to the reference current Iref ?  For what values of RL is I  approximately equal to Iref?  For what values are they different?  Use your knowledge of MOSFET circuits to explain in detail why this is so. 

Hint:  You might consider how channel-length modulation could affect you measurements.
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