2012 01 - EE4313 Electronic Circuits I Exam #2
Part 1 (70 pts — includes take-home discussion)

Short Answer/Multiple Choice: (30 pts, 2 pts each) Name: S)& f/ yiroas

il

10.

Which type of FET amplifier does NOT have an infinite current gain? (C-D@E-S)
The output is never taken from the g@ terminal of the FET.

The terminal current gain of a common source amplifier is typically @ 9

For a CE amplifier, the bypass capacitor is used to decrease the DC gain. ( tme,@

The capacitor on the output of a common collector amplifier is used to 2 b (o C& 5 cﬂ- oL TLL'- { 0&{7

When the gain of an amplifier is lowered, the input signal range (decreases, @.

For calculating capacitor values for a specific frequency range, you should always use the ( lower, upper )
end of the range.

Conceptually, in order to act as a good coupling or bypass capacitor, the impedance of the capacitor must be

much, much less than . es rsa{ance Seen (1{' }-4'5 }:e«m p“l/'léb@

What is the advantage/disadvantage of only bypassing a part of the emitter resistance?
cowtrol gan vs, (npd sGhat [auge
What is the advantage of cascading multiple transistor amplifiers together? ) il
4 a Srﬂdr/e %mvf‘”’ﬁ

Olﬁ;’—a;h ct\ara.;‘[’-em‘n(‘fd not pO.S‘,gEM we

11. Why can r, typically be neglected in our i;;ppedance calculations?

12.

14,

15.

rele 441“1@97 arge
to =P ( Vr/Ic) With all other parameters staying the same, how will removing R affect ro?
Ic_ {:ﬂ CPM-IZ.S( Sl 5 GQ-Q/CFJ-QQJR 5

. How will bypassing Ry affect r,?

Nozs not a-Clect -+
Is r, affected at all by temperature? 0)

2 rin a/ﬁfon
List two typical uses for the common collector amplifier. %! leOp antz GLFW § %0
1
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Conceptual Amplifier Questions: (20 pts)

Given the diagram below, answer the following questions. You can express some answers in simple equation
form such as R; // Ry or Ry + R, etcetera.

Vop
R, Ry C;
|l
R; C, 1 +
I_b_ll R; S Vo

Vs R, R =

R4 Cz

16. What type of amplifier is shown above?
E=%
17. For DC, what is the total resistance providing negative feedback.
Cs + Ry
18. How would you calculate the “rule-of-thumb” maximum value of Ipg?

\/pD
Loy +Ry

19. If C, were removed, how would that complicate the design of this circuit?
the DC 93 He sovrce wovll atlect Ho k(‘as Par'ﬂ'f'
20. If R and R, were both reduced by a factor of 10 (ratio is unchanged), what would this affect?
Power O((KY!PP&'AOV\ K (e
21. How would removing Rp affect AC operation? l
T Lot > Clrevit V;Mlﬂ not ork. -
22. (4 pts) For AC operation, increasing Rs would accomplish two things, what are they?
(2dvce SQ'; n, (hecease ?h\oujc < fjm& rowge

23. (4 pts) Write the equation(s) for DC power consumption.

2
\Uny v 1
i = + (Vop s
R+ - )
24. BONUS: (5 pts) Suppose you determine a specific value of C, for a particular frequency range and the part
is too expensive. You need to lower the required value of C,. What can you change in the circuit?
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2012 01 - EE4313 Electronic Circuits 11 Exam #2
Part 2 (65 pts)

Name: 50 , U"‘ [ONS

1. (25 pts) What are the values for Ay, Rin, Rout, and A; (i,/i;) for the amplifier shown below. Ry= S50kQ,

R1= 100(1, and RL= 40 R.Q. VTN=0.8V, V(;s=3v, VDS=SV, IDS=1I[1A, and 3=0.005.
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2. (40 Total Points) Given the circuit and parameters below. BEFORE CALCULATING, MAKE SURE
IT’'S NOT ALREADY GIVEN!!!

For the common source amplifier: Vpp = 10V, Rj=1 MQ, R; =1.5 MQ, Rp=5 KQ, Rg = 2KQ.
Kn=0.01A/V:1=0.01 Vry=1.0V.

For the common collector amplifier: R4=60 KQ, R5;=40 KQ, Rc=4 KQ, Rz=300 Q, gm = 0.48S, and
Bo =100. Rs = 1500Q.

(6 pts) Draw the AC equivalent circuit below this diagram. Calculate and show all equivalent resistances
(like R; || R; for example.) R; = 5KQ.
5’ -2 0. 4
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a. (9 pts) For the DC operating point, write the 3 equations relating Vs, Vs, and Ips. State any assumptions.
Find Vps and Ips given Vgs = 1.5V. Neglect channel length modulation.

() 10 = 7000 Tpg + Vs ' Tos= |.dSmA
@ Y= Vs +2000 Ty
10 = 7000 Tps +Vbg

D Tos= L (Vv
fou 5358
b. (5 pts) Find the terminal input impedance of stage 2 [Ris]. (Looking in, just after Ry and Rs).
Rig = T +(RH)RL X Tx(l+guR) (T = f = ;"j -250%
K= 300[}1500 = 2507 j ;

Rig= 250 -#—onlzsb) = iQS}S?)DJL,

c. (5 pts) Find the output impedance? (Looking in, just left of Cs). (Hint: Rth = Rp || Rg || Rour of stage 1 - you

will need to find r, of stage one.) : e / =0
Rovr = RE{ Rle Rig= — + Rih R = ESHSJC//ELD Rip= (& (H_ Rs “}Vk
Re = 30052 g~ B Rg=2Yk 2 o= LAk byf
=« = 12 -5.990 Reh= 2‘”‘//“‘[(’%’& AT
ol —— ---—--.._._____. .
B % 1) (XS
gm=0.45 Rz1o0 QZ"k)rSk sk Vo= | 01 ) S3lks
d. (10 pts) Calculate the AC terminal voltage gain (0 Olli 25K ) g i . 1
Ave = g™ Ru Gm > 2Tos. o 2(12506°)\ @i - DMty 3R37 Y|4l
|+ g o
= SmS Rowr = 300 /1,42
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= l ) = Q - = ? 6&”"/\)2;
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SR 24k 25300 ___
e. (5 pts) Find the overall voltage gain. (Hint: You will néed Ap and Ry)
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