PURDUE UNIVERSITY NORTH CENTRAL

Electrical & Computer Engineering Technology Department
ECET 157 (Prof. Smith) TEST #2 Spring, 2009

NAME: ANSWERS

Part 1 - - Sinusoidal Waveforms. (15 points)
1. For the signal below, determine the following. V4 = Ov Vampl = , 0 \/
Vpmpt %0707 ofe

Vims = _rZo_QI/ Vpk = M_ Vpp= ﬂV_ Vave = _O_V__

—‘1:- = f= S—OKHZ ~ period = 20‘45 phase shift = fc10 ° co—3“+Krad/s

Write the time domain equation for the signal. v(t) = I O A [ 314K £ -9 0°l
Write the phasor notation for the signal. V= '7. O7vzs * CTO °
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Partll - - True-False and Write-In Questions. (30 points)

@ F  The p-side of a diode is called the anode.

@ F A BJT in saturation typically has 0.2 Volts or less across the collector—emittermcgov“
. @ F  As asemiconductor gets warmer, it conducts more current.

. @ F A Zener diode wsefsd can be driven to the reverse breakdown point, then recover.

The three terminals of a bipolar junction transistor are called:

a. CO He.cx"o(‘
Y8 -
c. E \N\N\’H'exr

The Q-point indicates the (name the current) I C  current and the (name the voltage)

\/ € E voltage when the transistor’s input is equal to (how many?) e Volts. ‘

The three notable features that make op amps so useful are: (Also tell why each is important.) ‘
a HR ",Z"“ - Dfuws alwmost 2evo Current Lrom Pv-ew’ow
b. Low ‘goujf - §€N\a\$ wiosT power Jo loqa( . e kt.
c. Low%@ Geasn —> use—cwl o.w\P\?—Q“cr. . |

Looking at a schematic, you notice that the input v;, to an op amp circuit goes to tput |
terminal through a resistor. You also notice that there is a feedback resistor connected Trom the

output to the same (—) terminal. What type of amplifier is this? (Check best answer.)

a. Non-Inverting Amplifier. K b. Inverting Amplifier. c. Voltage Follower.

—_—

Briefly describe how an op amp’s Input Offset Voltage (Vio) and Input Bias Current (Ig) can
affect the circuit. (Is this something to be concerned about? If so, why?)

APDS VOLTRGEE To OUTPUTy So Vour Wikl HAVE

i ERROR,
ERROR. WrRAY BE AMPLIFIED BY SUBSEQUENT
AMPL] FIERS AND £EVER SEND ouTPuT

Trn EWNGCE -
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Part Il - - BJT Ampilifier Circuit. (25 points)
12. Refer to the characteristic curve shown. 50 I
v~ (@) Use Ve =8V andm B
and label these on the plot. % 200 uA
v () Pick a Q-point & label it. (Clearly 4
mark its Ic & Vg !!!) sz \Q’@ 160 uA
\/('c) Calculate the B. ‘.‘q.."\ 30L .
v{d) Calculate the a. g \ (Y ®-¢ 120 uA
v~ (e) Draw the universal-bias circuit. 23 ] T1loqA
(f) Calculate Ra, Rb, Rc and Re and 3 20 C
label these values on your circuit. o) 80 LA
(Use the approximate method.) ‘;'0 \&Y T604A
(g) Calculate I, I¢ and Ig. AN 40 uA
(h) Calculate the AC gain.
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() AC Gain 2 Pick & points, one above
ormd owe below He @-pt.
(Lobelled PD omd PtD.)
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Part Il - - BJT Amplifier Circuit. (30 points)
| R
13. Draw an Inverting Amplifier Circuit with a gain of 3. G-Pr IN= = Ef = Z:z E fo¥ I
Re= 20k, | Rp =30or O

14. Draw a Non-Inverting Amplifier Circuit with a gain of 3.
Gan= |+ B2 =3 = BE_j = UseRa=10k"
- Rc Rs Rf = AOK <

Re= Aok 2

R;aAloik,;‘i
o Naut :—(l‘l‘%};\r;“

= 3/\1”;“

15. Draw a Voltage Follower Circuit.




