EE 115A

Final Exam
Fall 2006

Your Name:

o lwhbns

Name of Person to Your Left: Name of Person to Your Right:

Time Limit: 3 Hours
Where applicable, place answers inside designated boxes.
Use all approximations specified in each problem.

1. 5 5. /L
2.5 6. /O
3. 10
4. 8

Total: 50



1. Plot V . and Ipy as a function of Vi, as Vin goes from —oo to +00. Determine the coordinates of each
. ou

break point in the plots. Assume a constant-voltage diode model and I} R; > Vp on-

\/(n —> - o0 \/‘f\ o—©0 O
D OJCJZ \/cutr— - \/’DOIJ_X
l .
Dsq on Vp, { Vpon — Vin - Viout {Nbow

—» [Mn <O @ \j
I:: Ipe_2 Voo ——»\I—DQ':- —}—(?-L(I\'EL-VDON») ’>0\/ A w

+ —E‘
d:t \/n___o DI 'fu-fﬂs on: \/cut —_! 1 »
3 ¢ T N
a———— Do '
\in =0 y ‘
J" — Voo .
. - —— . .-_,__.—-———-—:—--%‘ ‘ ID& ,
Dy o = ~ Vesn)
I b @ ° Vi — I~ 3
Dy ¢ OFF Voo Cfx‘ R, 31_ D,
:._-———P-

| Vot = Vin-Vooul| [Tp,=0]

vD,z = —-\/aut { VDo;d —»> —Vin +Vpon <\/Doﬂ
—>{\Vn >o

—

J:D,: I+ .\_/_DIE >o
Ra

ID:I,‘]‘ \g" - __§>o——> Vin > MJ)
nejq;ﬁu{



5 Determine the value of 3 that places @ at the edge of saturation. Assume V4 = oo and Is = 8 x 10716
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3. Compute the output impedance of each circuit as n. — o0. Assume Vi < 00,A>0,and 8 < oo.
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4. Determine the region of operation of each transistor (off, triode region, or saturation region). Assume a

threshold voltage of 0.4 V for NMOS devices and —0.4 V for PMOS devices.
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5. Plot I'x as a function of Vx as Vx varies from O to 1.8 V. Assume A = 0 and Vrgp = —0.4 V. Determine

at what value of Vi the device changes its region of operation.

VDD=1.8V
M, , Ix +
vx(E:—’Eirlx W_I-[E—‘ _[' My - Y
(@) ) © @

Sk

OFF 1.4 1.
X
b4
SAT TRIODE

oAt SQ\T

0.4



6. In the circuit shown below, assume the op amp is ideal and has an infinite gain. Also, A = 0.
(a) Assuming Rz = 0, determine V,,; as a function of V;,. For what range of Vip, does the circuit produce a

meaningful output, i.e., M1 ramains on?
(b) Now assume Ry > 0 and calculate the value of V;,, that places M, at the edge of saturation.
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