ELECTRONISC II * Midterm 2 * 90 minutes * closed books and notes * August 13, 2010

[ have neither given nor received unauthorized help with this exam, nor do I have reason that anybody else has.
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1) For the amplifier circuit below, assume that V; has a zero dc component and that /; 1s much
smaller than the current in Ry The dc emitter currents of Q; and (0> can be shown to be Ig; = 0.101
mA and /g; = 10.1 mA. Let the BJTs have = 100. Find small signal voltage gain v,/v; and R;,.
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3) Find the transfer function of the circuit given below. Indicate what kind of a filter it is (1.e., high-

pass, low-pass, band-pass). Put the transfer function in the form as follows:
(as’ + bs +c)/(s° + sw,/Q + w0,°)
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4) A power transistor is specified to have a maximum junction temperature of 130 °C. When
operated at this temperature with a heat sink, the case temperature 1s found to be 90 °C. The case 1s
attached to a heat sink with a bond having a thermal resistance fcs = 0.5 °C/W and the thermal
resistance of the heat sink sy = 0.1 °C/W. If the ambient temperature 1s 30 °C what is the power
being dissipated in the device? What 1s its thermal resistance 8¢ from junction to case?
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