UNIVERSITY OF CALIFORNIA
College of Engineering
Depariment of Electrical Engineering
and Computer Sciences

Midterm 2 EECS 140
B. E. Boser - closed book, one 5.5"x 8.5" summary ok - Fall 1999
Pevice Parameters (except where otherwise noted):

Parameter Unit | NMOS PMOS |

Threshold voltage, Vg Y 1 1 : -1 ;
Gate capacitance, C,, fF/um* 5 5 :
Transconductance coefficient, k,=pC,, AN 200 100 ,
Channe! length modulation, A(L}), L in um ) Vo | 0.LL 0.1/L j
Overlap Capacitances Coo= W-0.5{F/um !

- Show your calculations on exam sheets (no credit for numerical result only) -

Name: SO I'l..r"HGh

Student-1D:

Result summanry:

D Vema=_ 8FmV

Vomax = H 106V

b) Wi = Z‘QMM
Vemad = _4.9439V

c) Gn=__lmS

d)  Re=___1OMJ
€) Am= 80.0403
f) fo=_3LE3 MH
9 fa=_ 4IEMIA
h  fn=_ A MiR
fm=_ 235MH2
1) Ciy = ,3_3121:

Total:
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(2 points)

(3 points)

{5 points)

(10 points)
{10 points)
{10 points)
(10 points)
(10 points)
{10 points)
{10 points)

{10 points)

{10 points)

(100 points)



Problem: Consider the Folded Cascode Amplifier shown below.

e Neglect channel length modulation in DC calculations. (Iﬂvﬁt Sight f)
« Neglect extrinsic parasitic capacitances in parts a) through h)
e Neglect body elfect

a) Determine the minimum and maximum output voltages, Viamin and Vgmay, that are
required to operate the amplifier in its high gain regime.

b) Change W of MI17 to maximize the output range while keeping all devices in the
forward active region (assume maximum output current). Calculate the corresponding
maximum output voltage Vyma . Verify that M13 and M15 are indeed in saturation

¢)
d)

€)

Calculate the amplifier’s differential mode transconductance G,
Calculate the amplifier’s output resistance R,.
Calculate the low frequency differential gain Ag,y, in dB.

f) Calculate the unity gain frequency £, of the circuit for C =5pF. Assume that all non-
dominant poles are at higher frequencies than f,.

g) Estimate the pole frequency f,2 caused by the cascode device M11 (node V1).

h) Estimate the pole frequency fi, and the zero frequency for, caused by the current mirror
MI3-MI6.

1) Estimate the low frequency input capacitance Ci; looking into node Vi, Include the
gate to dramn overlap capacitance of M2 in your analysis — neglect the parasitic junction
capacitances. Hint: Include the Miller effect at node V2 and assume that C;, is an open
circuit for the frequencies of interest. (Q A ot M)
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D) Vidsd, _.}/;_%"T'%—s_ = §9UmV
Vilsatry = Yﬁ—a":; = 288mV  (wwx)
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