EE2301 Basic Electronic Circuit Problem Set 3

Block C: Bipolar Junction Transistor

Q1. Problem P10.1
For each transistor shown in Figure P10.1, determing cerron® e esmvriConpanes, ine Femission raures foreproducton or dsplay
whether the BE and BC junctions are forward-or reverse-

biased, and determine the operating region. For
simplicity, you may assume BE and BC junctions have
no forward offset voltage, i.e. Vy =0

Answers:

a) Forward, reverse, active

b) Reverse, reverse, cut-off

c) Forward, forward, saturation
d) Forward, reverse, active © (@

Figure P10.1

Q2. Problem P10.2
Determine the region of operation for the following transistors. For simplicity, you may assume BE

and BC junctions have no forward offset voltage, i.e. Vy =0

a. npn, VBE =0.8V, VCE =0.4V
b. npn, VCB = 1.4V, VCE = 2.1V
c. pnp, VCB = 0.9V, VCE = 0.4V
d. npn, VBE =-1.2V, VCB = 0.6V

Answers:
a) Saturation
b) Active
c) Saturation
d) Cutoff
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Q3. Problem P10.3

leen the CerUltOf FI%’lilrﬂe P103, determlne the Operat'on p0| nt Copyriaht © The MeGraw-Hil Compsnies, Inc. Permission required for reproduction or display

of the silicon device wi = 100. In what region is the transistor?

(Vy =06 V) gis-zn kQ

Answer: | M-~

c=1.25mA; Vce=8.101V; active region T
Figure P10.3

Q4. Problem P10.5

Given the circuit of Figure P10.5, determinethe emitter  coprant @ e MoGrawHi Comparies, Inc Permission required for reprodction o dispey
current and the coll ector-base voltage. Assume the BJT e Syiv
hasVy =0.6 V.

— 15V
Answers:
IE 0A; VCB=1OV

Figure P10.5

Q5. Problem P10.6

Copyright € The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Given the circuit of Figure P10.6, determine the
operating point of the transistor. Assume a 0.6-V offset
voltage and # = 150. In what region is the transistor?

Answers:
[c=2.25mA; Vce=7.857V; activeregion

Figure P10.6
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Q6. Problem P10.7

Problem Set 3

Copyright @ The MeGraw-Hill Companies, Inc. Permission required for reproduction or display

Given the circuit of Figure P10.7, determine the emitter
current and the collector-base voltage. Assume the BJT
has a 0.6-V offset voltage at the BE junction.

Answers:
le = 497.4UA; Vcp=-10.05V

Q7. Problem P10.9

Figure P10.7

The COl I eCtOr Charmteri Sti CS for a Certal n trang. Stor Copyrght @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

are shown in Figure P10.9. |

a Findtheratiolc/ I for VCE =10V andIB = ”;:: 00 i)

100, 200, and 600 A. 20 LT :c00 L;A ol

b. The maximum allowable collector power 70 [ 300 WALt |

dissipationis 0.5 W for IB = 500 #A. Find VCE. 60 I 1 |
ELL 2 T, anl

Hint: A reasonable approximation for the power e j

dissipated a the collector is the product of the p=10opal | |

collector voltage and current P = I¢ Vg, where P is — =

the permissible power dissipation, I¢ isthe quiescent

collector current, and Vce is the operating point L | L |

collector-emitter voltage. 0 2 4 6 8 10 12 14 16 18 ver, V

Answers: Figure P10.9

a) 170; 165; 143;
b) ~6.8V

Q8. Problem P10.10

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Given the circuit of Figure P10.10, assume both
transistors are silicon-based with = 100. Determine:
(Vy =0.7V.)

a lc1,Ver, Verr

b. lc2, Ve2, Verz

Answers:

a) lc1 = 3.907MA; Vc1=5.777V \V ce1=5.777V
b) lco = 1.07MA; Vc=8.6V: Vcg=3.571V

+30V

AMAA

=750 kQ

Ve

4.7 kQ2

Figure P10.10



