In the below schematic, Iggr=1 mA, 1,=0.5 mA, I.=I
Q:=3/X, W/L of Q,;=Y/2, W/L of Q,=2/100,
find X, Y, and L.

=4 mA, W/L of Q,=6/3, W/L of
and W/L of Q:=100/2. Showing vour work
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ECE 113B Midterm Exam
(February 12, 2004, Professor Kleinfelder)

CLOSED BOOK AND NOTES, NO ELECTRONIC AIDS
To receive credit, please show all work and place your answers where requested.
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Mﬁ pts) An n-channel transistor has V

A=30V, V=1, V=2, (W/L)=5, and k,'=100uA/V?,
Find r:

IE‘) = ’.iz" MACW ,"Z—E- Cur, E"V&)
j—l?_(lon}ﬂ-ﬂl"”‘txy)[z—_'ij = Zso MA

W/Ib = 50‘\,!’/3;;;;4,4' 5 Zdo i S

1

o

]

m (2 pts) What is the name of the phenomena that causes r,?
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H (3 pts) What would r, be if V, were infinite?
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(3 pts) What is the slope of the above transistors I-V curve when in saturation (include
uﬂi[S)? |
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(5 pts) If the transistor’s ¥=0.1, v,=1V, v
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+=2V, and its transconductance is 1mA/V, find
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(2 pts) What phenomena is responsible in the above question?
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(2 pts) What kind of amplifier is this?

Cernnen SeVR e ARPLIFIER

(3 pts) Explain the purpose of the resistor R
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(10 pts) Draw and completely annotate the LARGE signal model of the circuit:
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Let the following NMOS transistor have a V, of [V, #Cor=200 AV, 2=0, L=1pm, and
W=10pum. Set V=10V,

(10 pts) Showing your work, find the I, that will yield an V, of 0.1V:
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In the following figure, let I,..=1 mA, Lo=Fo: W=2W V=2V ‘-."’0=4V,
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(10 pts) Find 1, N
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Refer to this figure for the next page
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(10 pts) Draw and annotate the complete SMALL signal model

of this circuit:
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(10 pts) Leave out any body effect, and derive the formula for

the voltage gain of the
gntire circuit (including R, ) in terms of &, €. Again, do not

include the body effect:
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(5 pts) If all transistors in the above circuit have identical r,and g,

resistance Ro at the output of this eircuit?
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ANSWER

‘what is the output
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Please report any problems you found in this exam below.

Thank you.
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