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EE-255 EXAM 2 March 5, 1998
Instructor (circle one) Ogborn Lundstrom

This exam consists of 20 multiple choice questions. Record all answers on this page, but you must turn in
the entire exam. There will be no partial credit, but you must show your work.

Circle the one best answer for each question. Five points per question.

Do not open and begin until you are instructed to do so!

1) a b C d e
2) a b C d e
3) a b C d e
4) a b C d e
5) a b C d e
6) a b C d e
7) a b C d e
8) a b C d e
9) a b C d e
100 a b C d e
11) a b C d e
12) a b C d e
13) a b C d e
14) a b C d e
15) a b C d e
16) a b C d e
17) a b C d e
18) a b C d e
19) a b C d e
200 a b C d e



1)

In what region is this transistor operating?
(@) cutoff; (b) forward-active;  (c) inverse-active;,  (d) saturation (e) ohmic

+o.7v4'<

+5V

LoV
In what region is this transistor operating?
(@) cutoff; (b) forward-active;  (c) inverse-active;  (d) saturation (e) ohmic
+10V
+5.7V
| +5V
In what region is this transistor operating?
(@) cutoff; (b) forward-active;  (c) inverse-active;  (d) saturation (e) ohmic
+5V
+4.4V —
+5.1V

If the transistor below is operating in the forward-active region, what is the value of Ig?
(Assumethat Vgg(on) = 0.7V, b =10, and V cg(sat) = 0.2V)

(@ 0.20mA; (b)0.18 mA; (c) 1.82mA; (d) 200mA; (e) 2.20mA

Ig=7?

| lIEZ 2 mA



5)

For the circuit shown below, what is the value of 1g?
(Assumethat Vgg(on) = 0.7V, b = 10, and V cg(sat) = 0.2V)
(@ 0.20 mA;

(b) 0.18 MA; (c) 1.82mA; (d) 2.00mA; (e) 2.20 mA
C‘ Ir= 2 MA
=1oa
— >
6) Wheat is Ico for the circuit shown below?
(Assumethat Vgg(on) = 0.7V, b =50, and V cg(sat) = 0.2V)
@ 02mA (b) 1.0mA (c) 92mA (d)10.8mA (e) 50 mA
Vce= 10V
1 MW

Vee=5V|

7)

Q1
O e
For the bias circuit shown below, specifiy Rg so that Ic =2 mA and Vce =5V inthe
forward-active region of operation.
(Assumethat Vgg(on) = 0.7V, b =50, and V cg(sat) = 0.2V.)

(@ 1KW (b) 2KW (c) 3KW (d) 4KW (&) 5KW

15V

R1



8) Assume that we wish to analyze the circuit below with aload line. Wefirst plot the
transistor characteristicsIc vs. V cg. What is the equation of the load line that should be

plotted on the same axes? Assumethat b isvery large.

(@ Vec-IcRe =0 (b) Vcc-IcRe=0 (¢) Vec-Ic(Rc+Rg) =0
(d) Vcc - Ic(Rc+Rg) -Vee =0 (6) Vec -Vee=0
Vce
R1 Re
R2 Re
+

9) For the circuit shown below, which one of the following istrue? (Assumethat V1 =1V
for Qu and V1 =-1V for Q2.)

(&) Qqiscutoff, Qo is cutoff (b) Qqiscutoff, Q2 ison (c) Quison, Q2 iscutoff
(d) QrisonQison (e) not enough information given

10)  For thecircuit shown in Fig. 9, assumethat Vi is changed to 2V and that Vot IS measured
to be 4V. Which one of the following istrue?

(8 Qqisintheohmicregion Q isin the ohmic region
(b) Qqisinthe saturated region Q isin the ohmic region
(c) Qquisintheohmic region Q@ isin the saturated region
(d) Qqisin the saturated region Q@ isinthe saturated region
(e) @ iscutoff Q isinthe ohmic region



11) Select Rsg in the circuit below to produce Ip = 2 mA. Assume that kn = 2 mA/V2 and that

Vh = 1V.
(3) Rss = 0.5KW (b) Rgs = 1.OKW (©) Rss = 1.5KW
(d) Rss = 2.0KW (6) Rgs = 2.5KW
VDD:15V
100 KW 3 KW
50 KW ? Rss

@ 37V (b)) 43V (©) 53V (d) 57V (¢ 10V

13)  InProblem 12, the value of Rg isabout:

(@ 0.93kW (b) 108KW (c) 1.32kW (d) 1.43 kW(e) 2.50 kW

14)  InProblem 12, the value of thetransistor b is:

(@ 10 () 19 (¢ 20 d 21 (€ 40



15)

The collector current in the circuit below was measured and found to be 2 mA. Thethermal
resstance (ga/-caee = 10 °C/W, Qeasesk = 5 °C/W and ggni-amp = 20 °C/W. If the
device temperature is 120 °C, the ambiant temperatureis:

(8 1165°C  (b)1235°C () 1350°C  (d) 137.5°C () 200.0°C

The best estimate for |- isabout: (Assume Vgg(on) = 0.7V, b =20, and V cg(sat) =
0.3V).

(@ 1L.O0mA (b) 2.0mA (c) 5.0mA (d) 9.7mA (e) 19 mA
+10¥F
f=z0
10 ks 1K £

Thetop transistor hasV1, = -2V, k, = 10 mANZ. The bottom transistor hasVp, = 1
V,k, = 50 mAN?. For this circuit, Vout = 0.7 volts. Thetotal power delivered to the
circuitis:

(@ 00w (b) 100MN  (c) 200 MmN (d) 500mMN  (e) morethan 1 W

vDD =5%¥




18)

19)

(8 13v (b) 1.7V © 20V

In Problem 18, the vlaue of 1g, is abouit:

(@ 1.0 mA (b) 4.3 mA (c) 8.0 A

Both transistors in the circuit below have b = 100. The collector to base voltage, Vg, for
Q, isabout:

(d) 3.7V (€) 43 V

E1

10 W + + 107
Bz
— QE
+
5.0%

(d) 24 () 79 mA

In Problem 18, thevalue of Iy is about:

(& 0.0 mA (b) 1.3mA (c) 20mA

(d) 2.7 mA (e) 3.3 mA



EE-255 Formula Sheet: Exam 2

Data:
At 25 C(RT.) V,;=KkT/q=0.026 volts
k =1.3806" 10 23 J/K =8.618" 10'5 evV/K g=1.6022" 10%C 0°C=273.16K

Formulas: €‘=1+x+X/2+---

Diodes:
n -1/2
o= 1e%™-1) v, =V, +1r, C =C (14 Vo))

\. )
r, = qu =—L (forward bias) v, =V, +V,
di, o oo
Rectifiers: Monolithic Resistors:
— aeTp 0 _as
Vi =VugRrco R=Reevo
n-channel MOSFETSs:
lp = K,[ 20Ves = Vi)Vos - Vis] (ohmic/triode)
lp =k [ Vs - Vi (saturation)
Vs > Vo, (NOT cut-off)
Vs> Vs - Vi (saturation)
p-channel MOSFETS:
lp = Ky [2(Ves - VinVos - VE] (ohmic/triode) lp = K, [2(Ves + Vi)V - V] (ohmictriode)
lp = k[ Ves - Vi (saturation) lp = k[ Vs + V] (saturation)
Vs <V, (NOT cut-off) Vg > -V, (NOT cut-off)
Vs < Vss = Vi (saturation) Vg > Vg +V, (saturation)
MOSFETSs:
1 V
ro:| | :I_A VTh:Vrho"'g[\Ifo"'VSB'\/fo]
D D
Bipolar Transistors:
Ee v _p a b
l.=hl en C1+—E¥ (active b= a=
¢ =bl, @s e vAz( ) 1-a 1+b
| = b[VTh' VBE(On)]
© Ry+(b+ 1R
Thermal Effects:
Toe = T =AR Ry = 1gVee *+ 1 Ve R = 15Vos



