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Use the following parameters for all MOSFET devices.

NMOS | PMOS

i [Cox=50IANV 2 i sCox=251AV 2
Vr0r=1.0V Vrop=-1.0V
¢.=0.6V""? g=0.6V""?

€,=(0.1/L)V' Linim

€,=(0.1/L)V* Linim

f ,=-0.42 (N;=10""/cm®)

f ,=0.42 (Ng=10""/cm®)

Find the symbolic expression for the small
signal current gain (ig./i;y) for thiscircuit.
The only capacitances you need to consider

Set the magnitude of the expression from
part aequal to 1 and solve for the radian

Plug in the circuit valuesinto your answer
for part b to determine the frequency (in
Hz) where the small signal current gain has
amagnitude of 1.

A newer technology can make transistors
with 0.6um gate lengths, however the

Cov=0.2fF/im Cov=0.2fF/im
7.1) MOSFET f,
Consider the following circuit:
a)
V=5V
are Cg and Cy.
lgup=1mA b)
A
i «-2UT frequency.
N %
W/L= T+ Vo2
10um/lum\ —
d)

power supply voltages must also be
reduced by 40% because of maximum
electric field congtraints. If this circuit was
scaled to the new process
(W/L=6um/0.6um, Vpp=3V) what will
happen to its small signal current gain?



7.2) Frequency Response
Consider the following circuit:
R1=10k ohm

C2=5pF | |
+ | | +
10V g
mid R2=1k ohm Vout

C1=500pF

a) Draw the approximate (straight lines only) magnitude Bode plot of voltage
gainfor thiscircuit. Use radian/sec for the horizontal axis, not Hertz. Label all
important values.

b) Draw the approximate (straight lines only) phase Bode plot of voltage gain for
this circuit. Use radian/sec for the horizontal axis, not Hertz. Label all
important values.

7.3) Law of thejunction
Consider aPN junction with Ng = 10'%cm?®, N;=10"%/cm?® and n?=10%cm®.
a) For an applied voltage of OV, find the hole and electron concentrations on
each side of the depletion region.
b) Repeat for 0.1V applied forward voltage.

7.4) Junction currents
Consider aPN junction with Ng = 10'%cm?®, N,=10"%/cm?, n?=10*cm?®, Wn=1um,
Wp=0.5um and a 2um by 2um cross-section.

a) Find the current for an applied voltage of OV.

b) Determine what applied voltage that will cause ImA current.

c) Plot the mgority and minority carriersvs. position in the diode for the non-
depleted sections of the diode with the applied voltage found in part b. Label
all important concentrations.

d) Plot hole, electron and total currentsvs. position. Label the majority electron
current, majority hole current, minority electron current, minority hole current
and total current. Label al important values.

Student instructor office hours

William Holtz: Monday 1-2 Cory 297
Xuesong Jiang:  Wednesday 11-12 Cory 297
Susheem Gupta:  Wednesday 5-6 Cory 353
Joe Seeger: Thursday 5-6 Cory 353

Having problemsreading the class newsgroup, ucb.class.ee1l05?



See www-inst.eecs.berkel ey.edu/connecting.html#news for instructions on how to use a
unix instructional account to read newsgroups via any web browser.



