University of Texas at Arlington EE 2303 Fall 2007

Problem Set@ Assigned Thu. 10/18/07, Due Thu. 10/25/07

Problem #1A:

A BJT with the indicated v- i characteristics i s connected to the circuit shown. Using

‘1 graphical techniques

1) Carefully plot the Voyr- Vin transfer characteristic. Vary Vg from 0 to 7 Volts.
2) Carefully plot I¢c vs. Ig over the range Ig=0 to 100 pA.

3) Carefylly plot Ic/ Ig vs. Viy ever-therangelg=0-to 100 TAT

4)Inb

{ 5) In Saturation Region, what is saturating?
6) In the Forward Active Region, what is the ratio Voyr/Vin ?

7) In the Forward Active Region, what is the derivativeiVO—UT ?

IN

graphs indicate Cutoff, Forward Active, and Saturation Regions.
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Problem #1B: b _é + 2o
Repeat Problem 1, except this time use Voc=8 V. G C
Problem #1C: T. - -Vee 12V
Repeat Problem 1, except this time use Rc=2.0 kQ V=16 V. ] Ak e
Problem #1D:
Fill in the table below and compare and contrast the results of Problems 1A, 1B, and 1C
Tt }7&” and write a conclusion
/} P VIN@ VOUT@ dVOUT
‘) o V Rc onset of onset of I- Max Vour/V
/2 « saturation | saturation ¢ dVIN OUTTTIN
Problem 1A 12V 1.0k Q 5.9V | 4.Sv | 10.§ | - 2 Qe fnbke Py 4,
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Problem 1B 8V 1.0kQ 4_040/ v_/l,O V /’h“/ff —2 9& JIML» Paﬂ( 2.
Problem 1C 16V 20kQ 40285}' A.01Y 34k »[} gée faple JM’;)E 2
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Problem #2A

A bipolar junction transistor (BJT) has the v-i characteristics shown below. The device is
connected to a simple inverter circuit whose input consists of a triangular voltage pulse
v4(t) that rises from zero t 0 2 V in 100 ms, then falls to zero after another 100 ms.
Assume that VI = 0.7 V for the base-emitter junction.

Using graphic method carefully plot base current, collector current, and output voltage

Vour vs. time in 3 separate plots. | . /{) ( { {,ZLC{ &-. w3 P ID})@M 9 Pf
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Problem #2B
Repeat Problem 2 if R¢ is changed from 5k Q to 25k Q

Problem #2C
Compare and contrast results of Problem #2A and Problem# 2B.

PLUS
Hambley EXERCISES: 4.14, 4.15, 4.26, 4.27,
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