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Class A Transistor Amplifier Design using a Universal Voltage ler

L INTRODUCTION:

In this laboratory assignment you will design a voltage divider bies common-emitter
amplifier circuit using concepts presented in class. Its de stability will be measured as b and temperature
changes. The ac performance as & function of emitter-resistance bypassing will be observed. And finlly,
the student wil build and demo final results.

OBJECTIVE:

In this exercise, the student will leam how to design a de stable transistor amplifier circuit,
perform  practical observation of the effects of emitter resistance bypassing, and see the effects of
changing temperature on the stability of the circuit.

EQUIPMENT: 3 siicon mpn transistors with diffrent Betss, miscellancous %W resisors,

miscellancous uF coupling capecitors, frequency generator, oscillicope, power supply, ammeter. 3
2N222A transistors.

PROCEDURE:

NOTE: ( The circuit to be used is shown in Figure 1)

4 In ADS, select the library icon(looks like books on a shelf in menu bar) . Seroll down to
Analog Parts libaxy. Click on AP NPN BJT’s no layout. In the frame on the right, names of
different BITs will appear. Select the 202222A transistor. Record the value for Is, Beta, and
T

B. You are going to use the 2N2222A transistor to design a Class A amplifier with 35dB gain,
VCC-12V, and a RL=1KQ.

€. Simulate the I-V curves for the device and select a Q point that will provide linear operation.
(Hint: You should select VCEQ= Y% VCC) . Sketch a DC load line. What s is slope? Provide
plots of your I-V curves with your DC load lne.

BQ= 1cQ

VCEQ
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D. What does the slope relate to in Figure 17

E. Caleulate the DC 2t the Q point

F. Besause IC = IE, and VE = [E x RE, then RE= VEZIC. Calculate the value for RE,

G. Calculate the value for RC. (Hint: What s the voltage drop across RC?)

H. Choose a value for either R1 or R2. Calculate the other value and calculate VBB
RI= R2

VBB

L Select two or three other transistors from the library that have higher . Substitute thes
transistors with the one in the test circuit. Do 2 DC annotation and record the voltage across R2,
'VCE, and VE. Comment on the bis stability as b changes.
1. Using the original transistor, change the temperature of the transistor to S0C and 100C. Agein
record the voltage across R2, VCE, and VE. Comment on the bias stabilty s the temperature
changes.
K- Now you e ready to do an AC analysis on this circuit.
L. Calculate the values for the coupling capacitors C1 and C2 at f=1KkHz. Use RL=1KQ.

1 -
M. Using 1Tz, calculate Av, Ri, Ro, and simulate the voltage and current output signal swing
for the amplifier. What s your voltage gain? Is it 45B? If not, explain.
N. Repeat step M with 70% and 100% of RE bypassed. (NOTE: It will be necessary to brezk RE
into two resistors for the 70%-bypassed case.
0. Comment on the trade-offs involved when bypassing the emitter resistance.
P. Again simulate the I-V curves and sketch the AC load line and predict the maximum output
signal swing. Compare with your simulation. Provide a plot of your I-V curves with the ac load
line and your prediction.

A Build the 35 dB gain common-cmitter amplificr that wes simulated in part I Obtaining
resistor and capacitor values as close as possible to your calculations. Assemble and st the
circuit. Compare your measured information o that which was simulated. Include schematics
‘and plots of the input and output voltzge waveforms

‘BartLIL Amplifier Demo Dug (Extra Credi)
Once you have assembled and tested your circuit, you will be required to demo the performance of your
circuit to the professor or TA on May 15, 2017, make sure to sign up with TA.

Please include all handwritten calculations on separate sheets of paper.
Remember to label ell graphs and circuits and figures.
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