EE 2212




QUIZ 10 (LAST ONE!!!)


S. G. Burns











20 November 2019
Name:_______________________





Name:_______________________
Problem 1  ( 50 Points)  LM 725 Operational Amplifier Current Source Analysis
Assume β >> 1, VBE(on) = 0.7 volts.  V+ = +15 volts and V- = -15 volts.  Also assume room temperature operation.  All npn transistors are identical (matched).
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(a) (15   Points)  Compute a value for IREF.

(b) (25 Points)  Q3 and Q4 form a Widlar current source.  Using your value from Part (a), compute a value for IC3.  The Widlar resistor, R4 = 2.7 kΩ.
(c)  (10 Points)  What are the values for   IC1 and IC2  as related to IC3 
Problem 2   (50 Points)  NMOS Current Mirror System
NOTE 1:  Watch your signs for NMOS and PMOS current conventions!

NOTE 2:  Assume all NMOS and PMOS are matched except as noted for  the W/L ratios.

Assume:

(W/L)M1 = (W/L)M2    

(W/L)M3 = 2(W/L)M2    

(W/L)M4 = 3(W/L)M2 

(W/L)M6 = 2(W/L)M5    

ID1 = 2 mA   
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(a) VGS1 = VGS2 = VGS3= VGS4 =  ____________Volts.

(b) ID3  =  __________

(c) ID4  =  __________

(d) ID5  =  __________  Watch your signs
(e) ID6  =  __________  Watch your signs
IC3





IREF





-15 volts





=15 volts





ID1 = 2 mA








