[image: image1.png]2 CaNKayA UNIVERSITES

ELEKTRIK - ELEKTRONIK MUHENDISLIGI BOLUMU




LAB-2


Name Surname               Number
        _______________________        ______________
          _______________________        ______________

Objective: Finding the gain of the collector feedback circuit using small signal analysis and DC analysis.
Important Note: Check that your cables are working properly before starting each experiment.
Theory:

BJTs are also capable of amplifying small-amplitude signals, and amplifier applications such as these lead us into the “small-signal” realm. This realm does not replace the large-signal conditions; rather, small-signal operation is superimposed on large-signal operation. We use large-signal conditions to bias the transistor, and the biasing conditions imposed by a given circuit influence the BJT’s small-signal behavior.
Using the common-emitter amplifier circuit shown in the figure as an example, the use of equivalent circuits assists with analyzing circuits. DC analysis of a common-emitter amplifier circuit begins with determining the dc bias values and then removing coupling and bypass capacitors, the load resistor, and the signal source to produce a dc equivalent circuit.
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For the AC equivalent circuit, 
· Determine the DC operating point of the BJT and in particular, the collector current IC.
· Calculate small-signal model parameters gm,  π, & re for this DC operating point.

· Eliminate DC sources.

· Replacing all capacitors by a short circuit equivalent and remove all elements bypassed by the short circuit equivalents.
· Replace BJT with an equivalent small-signal model.
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Lab Procedure
Implement the following collector feedback configuration. Observe the input signal and output signal. Record the gain. (Vsin = 1V, 10kHz)          (VT = 26mV)
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Gain = ________________
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a) Calculate the IB and IC current values from DC equivalent circuit.  Show your calculations.    (VBE = 0.7V, β = 60)
 







       IB = __________________
       IC = __________________

b) Measure the IB and IC current values from DC equivalent circuit.      (VBE = 0.7V, β = 60)

      IB = __________________

                                                                                                IC = __________________
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c) Calculate the R1, Rpi, Zin values. Show your calculations.

 







     R1 = __________________

     Rpi = __________________

      Zin =__________________
