Electronics II, Exam-3, Spring 2016
Department of Communication Engineering, National Central University
May 13, 2016, Prof. Dah-Chung Chang (E1-311)
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1. (15%) Consider the circuit depicted below, in which o
the transistors are matched. Assume that base currents
are negligible and that Va =co. Show that f’rwz-'l %z‘h
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2. (20%) Assume the circuit is biased at VF =+5Vand V" =
=5V, and assume the transistor parameters are Vrp = —0.5 T

V, k= 50 « AIV?, (W/L)1 =(W/L)2 = 15, (W/L)3 = 3, and
A=0. Determine lo and Vspz(sat).
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3. (20%) Let Irer = 0.2 MA, Kn = 0.2 MA/V?, VTN =1V, v+
and 4=0.02 VL. (All transistors are matched.) l i.rg
Determine the output resistance looking into the - !
drain of Me. )
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4. (25%) The parameters of the transistors are Vrn = 0.6 V,
Vip=-0.6 V, k'=100uA/V?, ki= 60uA/NV?, and Zn =/p
=0.02V 1. The width-to-length ratios are shown in the @)
figure. The value of Vesq is such that Ip1 = 100uA, and
M1 and Mz are biased in the saturation region. Determine
the small-signal voltage gain Av = Vo/vi .

Ippp =
100 A

5. (20%) The parameters of the transistors are Vin=0.8V, Vi=412V
Vip=-0.8V, k=100uA/V?, k,= 60uA/NV?, and An =Ap

= 0. The transistor (W/L) ratios are given in the figure.
For R = 100 kQ, determine (a) Irer, (b) I, I2, I3, and la.




