EE3330 - Linear Electronics Design

Laboratory #4

BJT Current Mirrors

Prelab

1. From the data sheets, find the expected ro and ( of the transistors MPQ3904 and MPQ3906 for IC = 2mA.

2. For the Widlar current source in Figure 5, find IREF and RE for and output current I of 200 (A.  Use VCC = 15 V.

3. Read the data sheets of the LM334.
Laboratory

1. The circuit in Figure 1 will be used to measure the output resistance of a npn transistor.  The 3-terminal current source LM334 is used to maintain a constant IB.  At 25oC this current is given by 
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Compute the VCE1 voltage for IC1 = 2 mA and RC1 = 3.9 k( (you will need to measure VCC).  In your circuit, adjust the current source to obtain VCE1.  Replace the collector resistor with RC2 = 750 (.  Do not change RSET (IB will stay constant).  Measure VCE2 and compute IC2.  From the values of VCE1, VCE2, IC1, and IC2, compute ro.  Use the circuit in Figure 2 to measure VRB.  Compute IB and (. 
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       Figure 1






Figure 2

2. Repeat the procedure in step 1 for the circuit in Figure 3.  Obtain ro and ( for the pnp transistor.
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Figure 3

3. For the simple npn current mirror shown in Figure 4, adjust the VCC voltage to obtain a current IREF = 2 mA for RREF = 7.5 k( (use the miliammeter to measure IREF). Measure the VCC and VCE2 voltages for RC = 3.9 k( and compute the output current Io.  Repeat the measurements for RC = 750 (: measure VCC and VCE2, and compute Io.  Compute the components (I, R) of the Norton equivalent circuit of the current source.
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Figure 4





Figure 5
4. Repeat step 3 for the Widlar current mirror shown in Fig. 5.  Use RC1 = 39 k( and RC2 = 7.5 k(.
Report

1. Describe how ro and ( for the MPQ3904 & MPQ3906 were obtained.

2. Include all collected and computed data.  Also include the Norton equivalent for the two current sources in Figs. 4 and 5.

3. Compare the measured values of ro and ( with those obtained from data sheets (for the MPQ3904 and MPQ3906).  Compute the Early voltage of the transistors using the measured data.

4. Compare the expected and measured values of Io for the current sources in Figs. 4 and 5.  How do the output resistances of the current sources compare with the ro of the transistor? 
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