
brad.wheeler
Text Box
#1) 7 pts
1 each for a,b,d,e,f
2 pts for c (1 for tail resistor, 1 for common mode gain)



brad.wheeler
Text Box
#2) 7 pts
1 pt for each part



brad.wheeler
Text Box
#3) 10 pts
+2 pts for drawing schematic
+2 for choosing correct Vov for swing
+6 for table with W, L, Id, and Vov for each device



brad.wheeler
Text Box
#4) 18 pts
a) 1 pt
b) 5 pts for correct values in table
c) 2 pts - one each for differential and common mode
d) 2 pts - one for each pole location
e) 3 pts - one for Cc, and 1 each for pole locations
f) 5 pts - one each for the three poles and two zeros
Must have both magnitude and phase plots correct for full points







3) 

Ignoring lamba for calculating dimensions: 

 W L Id Vov W/L 

M1A 1.25E-05 5.00E-07 1.00E-04 0.2 25 

M1B 1.25E-05 5.00E-07 1.00E-04 0.2 25 

M2A 2.50E-05 5.00E-07 1.00E-04 0.2 50 

M2B 2.50E-05 5.00E-07 1.00E-04 0.2 50 

M3 2.50E-05 5.00E-07 2.00E-04 0.2 50 

M4 2.50E-04 5.00E-07 1.00E-03 0.2 500 

M5 1.25E-04 5.00E-07 1.00E-03 0.2 250 

M6 2.50E-05 5.00E-07 2.00E-04 0.2 50 

 

R = (Vdd – (Vtn + Vov6))/200e-6 = 19kΩ 

 

4) 

b) Assuming Vic=2.5V 

 W L Id Vov gm ro Cgs Cgd W/L 

M1A 1.25E-05 5.00E-07 1.13E-04 0.2 1.13E-03 8.85E+04 2.71E-14 6.25E-15 25 

M1B 1.25E-05 5.00E-07 1.13E-04 0.2 1.13E-03 8.85E+04 2.71E-14 6.25E-15 25 

M2A 2.50E-05 5.00E-07 1.13E-04 0.2 1.13E-03 8.85E+04 5.42E-14 1.25E-14 50 

M2B 2.50E-05 5.00E-07 1.13E-04 0.2 1.13E-03 8.85E+04 5.42E-14 1.25E-14 50 

M3 2.50E-05 5.00E-07 2.26E-04 0.2 2.26E-03 4.42E+04 5.42E-14 1.25E-14 50 

M4 2.50E-04 5.00E-07 1.25E-03 0.2 1.25E-02 8.00E+03 5.42E-13 1.25E-13 500 

M5 1.25E-04 5.00E-07 1.25E-03 0.2 1.25E-02 8.00E+03 2.71E-13 6.25E-14 250 

M6 2.50E-05 5.00E-07 2.00E-04 0.2 2.00E-03 5.00E+04 5.42E-14 1.25E-14 50 

 

 

 

 

 

 

 

 

 

 

 

 



f) The high frequency poles and zeros are closely spaced, so to sanity check our hand drawn bode plot: 

 

The actual phase margin turns out to be ~42 degrees, so our hand estimate is pretty close. 



5.  For the differential amplifier in the figure below, estimate the change in Vtail, Itail, Id1a, Id1b, and 

Vo due to 

a. An increase of V in both V+ and V- 

b. An increase of V in just V+ 

c. An increase of V in just V- 

d. What is the common mode rejection ratio of this amplifier? 

   
All results assume RD << ro 

 

 Vtail Itail Id1a Id1b Vo 

both V V/Rtail V/(2Rtail) V/(2Rtail) V RD/(2Rtail) 

just V+ V/2 V/(2Rtail) +gm1aV/2 -gm1bV/2 +V gm1bRD/2 

just V- V/2 V/(2Rtail) -gm1bV/2 +gm1bV/2 -V gm1bRD/2 

d) common mode gain is RD/(2Rtail).  Differential gain is gm1bRD/2.  Common mode rejection ratio is 

differential over common, or gm1bRtail 
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brad.wheeler
Text Box
#5) 9 pts
a,b,c) - 2 pts for each part
d) 3 pts - one for Av_DM, Av_CM, and CMRR

brad.wheeler
Text Box
(240 only)
#6) 5 pts
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