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University of California at Berkeley
Electrical Engineering and Computer Science
EE105 Midterm Examination #2
April 9, 2015
(80 minutes)

CLOSED BOOK; Two standard 8.5 x 117 sheets of notes (both sides) permitted

IMPORTANT NOTES
* Read each problem completely and thoroughly before beginning to work on it
* Summarize all your answers in the boxes provided on these exam sheets
* Show your work in the space provided so we can check your work and scan for partial credit

* Remember to put your name in the space above

Problem # Points Possible Score

1 14 14
2 18 /8
3 24 | 2¢
4 16 l6
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Total 72 (7 z_>
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1. Circuit Analysis (14 points) Find the current in each element. Show each step in your solution to
receive full credit. Two copies of the same schematic are shown in case you need more than one.
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2. Bipolar Junction Transistor DC Bias (18 points). Find expressions for the Quiescent
Points for Q;-Qs in terms of B and the reference current /7. All transistors are identical and
operate in the Forward Active Region (F.A.R.). Neglect the Early effect.
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3. Dominant Pole Approximation: [24 points]. Derive an expression for the dominant pole

frequency, wp, of the circuit below using the open-circuit time constant (OCTC) method. Assume

M; and M, operate in the saturation region. Do not use the Miller Effect. (Note: Next page is
blank and available for your solution if you need more space.)

First, draw) Tae Lonplete Smak -
‘[l M, .S{IQM-( podd fory M| @nd M2
\J

. -
GND o L r <
. %m For e

—/\/\—|E,M T & 7 T g " laga T "2
R _GW,' O¢ g’z. : -
m e—N— l Gy f |
T T Te

@

' FDY M2 -C’?gz }5 S‘Aor?téa/"")?(f/@c'f /4671'
® ?mz_ /'S 51/@ VY4771 Ve a‘:‘-O -"'""mf/o

L (?o’z From Ugut 70 ;AJ ;Yoo From Vsut ?"4(

¢ Redraw ,44'»._/ iied Ciraitt e

(44, Z b —anis \
Vin --—h‘eI——-( 2 é’g—’&m ) . | r:] == 0, ﬁln'geﬁ’ofz
& Tﬁ" [ ? 7 -'

= Fo
- - ol
@p ““l Eﬁ?ﬂ + Rbec + (Ko-!rffjm PoR)%fj

LI By e o, H o
M do :"-0(, *Ggﬂlz_

4/7







EE105 Spring 2015
D.J. Allstot

3. (cont — Blank page for solution) ¢ A/ﬂg} USe 0< 7‘C W*)(éd 4{
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4. Dominant Pole Approximation: [16 points]. Derive an expression for the dominant pole
frequency, w,, of the circuit below using the Miller Effect, as appropriate. Assume M; and M,

operate in the saturation region. (Note: Next page is blank and available for your solution if you
need more space.)
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4. (cont - Blank page for solution)
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