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ID # ______________________________

NAME     ______________________________    

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

10) 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

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

+0.7V

0V

+5V

---------------------------------------------------------------------------------------------------------------------
2) In what region is this transistor operating?

(a) cutoff; (b) forward-active; (c)  inverse-active; (d)  saturation (e) ohmic

+5.7V

+5V

+10V

---------------------------------------------------------------------------------------------------------------------
3) In what region is this transistor operating?

(a) cutoff; (b) forward-active; (c)  inverse-active; (d)  saturation (e) ohmic
+5V

+5.1V

+4.4V

---------------------------------------------------------------------------------------------------------------------
4) If the transistor below is operating in the forward-active region, what is the value of IB?

(Assume that VBE(on) = 0.7V, β = 10, and VCE(sat) = 0.2V)

(a) 0.20 mA;    (b) 0.18 mA;    (c)  1.82 mA;    (d)  2.00 mA;    (e)  2.20 mA

IE= 2 mA

IB= ?
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5) For the circuit shown below, what is the value of IB?

(Assume that VBE(on) = 0.7V, β = 10, and VCE(sat) = 0.2V)

(a) 0.20 mA;    (b) 0.18 mA;    (c)  1.82 mA;    (d)  2.00 mA;    (e)  2.20 mA

IR= 2 mA

IB= ?

---------------------------------------------------------------------------------------------------------------------
6) What is IC2 for the circuit shown below?

(Assume that VBE(on) = 0.7V, β = 50, and VCE(sat) = 0.2V)

(a)  0.2 mA   (b)  1.0 mA    (c)  9.2 mA    (d) 10.8 mA    (e)  50 mA

VCC= 10V

1 MΩ

+
-

VBB= 5V
Q1

Q2

---------------------------------------------------------------------------------------------------------------------
7) For the bias circuit shown below, specifiy RE so that IC = 2 mA and VCE = 5V in the

forward-active region of operation.
(Assume that VBE(on) = 0.7V, β = 50, and VCE(sat) = 0.2V.)

(a)  1 KΩ   (b)  2 KΩ    (c)  3 KΩ    (d) 4 KΩ   (e) 5 KΩ
15 V

R1

R2 RE
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8) Assume that we wish to analyze the circuit below with a load line.  We first plot the
transistor characteristics IC vs. VCE.  What is the equation of the    load line    that should be

plotted on the same axes?  Assume that β is very large.

(a)  VCC - ICRC  = 0 (b)  VCC - ICRE = 0 (c)  VCC - IC(RC + RE) = 0

(d)  VCC - IC(RC + RE) -VCE = 0 (e)  VCC -VCE= 0
VCC

R1

R2 RE

RC

---------------------------------------------------------------------------------------------------------------------
9) For the circuit shown below, which one of the following is true?  (Assume that VT = 1V

for Q1 and VT = -1V for Q2.)

(a)  Q1 is cutoff, Q2 is cutoff (b)  Q1 is cutoff, Q2 is on (c) Q1 is on, Q2 is cutoff
(d)  Q1 is on Q2 is on (e) not enough information given

VDD=5V

Q2

Q1+
-

Vin = 5V Vout

+

-

---------------------------------------------------------------------------------------------------------------------
10) For the circuit shown in Fig. 9, assume that Vin is changed to 2V and that Vout is measured

to be 4V.  Which one of the following is true?

(a)  Q1 is in the ohmic region Q2 is in the ohmic region
(b)  Q1 is in the saturated region Q2 is in the ohmic region
(c)  Q1 is in the ohmic region Q2 is in the saturated region
(d)  Q1 is in the saturated region Q2 is in the saturated region
(e)  Q1 is cutoff Q2 is in the ohmic region
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11) Select RSS in the circuit below to produce ID = 2 mA.  Assume that kn = 2 mA/V2 and that
VTh = 1V.

(a)  RSS = 0.5KΩ (b) RSS = 1.0KΩ  (c)  RSS = 1.5KΩ
(d)  RSS = 2.0KΩ (e)  RSS = 2.5KΩ

VDD=15V

100 KΩ

RSS
50 KΩ

3 KΩ

-------------------------------------------------------------------------------------------------------------------
12) Assume VBE = 0.7 volts.  In the circuit below, the collector emitter voltage, VCE  =

(a)  3.7 V       (b)  4.3 V        (c)   5.3 V       (d)  5.7 V          (e)  10  V

 

-----------------------------------------------------------------------------------------------------------
13) In Problem 12,  the value of RE  is about:

(a)   0.93 kΩ     (b)   1.08 kΩ    (c)  1.32 kΩ     (d) 1.43  kΩ (e)  2.50 kΩ

-----------------------------------------------------------------------------------------------------------
14) In Problem 12, the value of the transistor β is:

(a) 10               (b)  19         (c)   20              (d)  21              (e)   40
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15) The collector current in the circuit below was measured and found to be 2 mA.  The thermal
resistance  θdev-case  = 10 °C/W, θcase-snk  =  5 °C/W and θsnk-amb  =  20 °C/W.  If the

device temperature is 120 °C, the ambiant temperature is:

(a) 116.5 °C        (b) 123.5 °C       (c)  135.0 °C       (d) 137.5 °C      (e)   200.0 °C

 

-----------------------------------------------------------------------------------------------------------
16)  The best estimate for IC  is about:  (Assume VBE(on) = 0.7V, β = 20, and VCE(sat) =

0.3V).

(a)  1.0 mA           (b)  2.0 mA         (c) 5.0 mA          (d)  9.7 mA         (e)  19 mA

-----------------------------------------------------------------------------------------------------------

17) The top transistor has VTh  =  - 2V, kn  =  10 µ A/V
2
.  The bottom transistor has VTh  =  1

V, kn  =  50 µ A/V
2
.  For this circuit, Vout  =  0.7 volts.  The total power delivered to the

circuit is:

(a)  0.0 W        (b)  100 µW      (c)  200 µW        (d)  500 µW      (e)  more than 1 W
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18) Both transistors in the circuit below have β = 100.  The collector to base voltage, VCB2  for
Q2 is about:

(a)  1.3 v            (b)  1.7 V             (c)   2.0  V           (d) 3.7 V            (e) 4.3  V

19)  In Problem 18, the vlaue of IB2  is about:

(a)  1.0 µA           (b)  4.3 µA           (c) 8.0 µA          (d)  24 µA           (e)  79  µA

-----------------------------------------------------------------------------------------------------------
20)  In Problem 18,  the value of IX  is about:

(a) 0.0 mA          (b)  1.3 mA           (c)  2.0 mA         (d) 2.7 mA           (e)  3.3   mA
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EE-255 Formula Sheet:  Exam 2
Data:

  At 25 oC (R.T.) VT = kT q = 0.026 volts

k = 1.3806 ×10−23 J / K = 8.618 ×10−5 eV / K   q = 1.6022 ×10−19 C 0oC = 273.16K

Formulas:   e
x =1 + x + x2 2 +L

Diodes:

ID = IS eVD nVT −1( ) VD = Vγ + IDrf C j = Cj 0 1+ VR Vbi( )−1 / 2

rd =
dυD

diD Q

=
VT

IDQ

(forward bias) vD = VD + vd

Rectifiers: Monolithic Resistors:

Vr = VM

Tp

RC

 
 

 
 R = RS

L

W
 
 

 
 

n-channel MOSFETs:

ID = kn 2(VGS − VTh)VDS − VDS
2[ ] (ohmic/triode)

ID = kn VGS − VTh[ ]2
 (saturation)

VGS > VTh  (NOT cut-off)
VDS > VGS − VTh  (saturation)

p-channel MOSFETs:

ID = kp 2(VGS − VTh)VDS − VDS
2[ ] (ohmic/triode) ID = kp 2(VSG + VTh)VSD − VSD

2[ ]  (ohmic/triode)

ID = kp VGS −VTh[ ]2
 (saturation) ID = kp VSG + VTh[ ]2

  (saturation)
VGS < VTh  (NOT cut-off) VSG > −VTh   (NOT cut-off)
VDS < VGS − VTh  (saturation) VSD > VSG + VTh   (saturation)

MOSFETs:

ro =
1

λ ID

=
VA

ID

VTh = VTh 0 + γ 2φ f + VSB − 2φ f[ ]
Bipolar Transistors:

IC = βIB ≅ IS e
VBE

VT 1 +
VCE

VA

 
 
  

 
 (active) β =

α
1 − α

α =
β

1 + β

IC =
β VTh − VBE(on)[ ]
RTh + β + 1( )RE

Thermal Effects:
Tdev − Tamb = θ PD PD = IBVBE + ICVCE PD = IDVDS


