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Fig. 1 shows the schematic of a NMOS current mirror. Size the resistor Ri, (3p)
and the width-to-length ratio of a NMOS-transistor M, (2p) so, that the current
through NMOS-transistor M; is 50 pA and the output current I, = 300 pA. How
large is the output resistance of the current mirror (1p)? All the transistors are in
the active region and Ax = 0. Table 1 shows the process parameters of MOS-
transistors.(6p)
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Fig. 1.

Calculate the DC operation point of amplifier shown in Fig. 2 (2p) (You can as-
sume that B = o). Calculate the amplification v,./vs and the input and output im-
pedances R, and R, at the signal band (3p). B=100 and Vgg = 0,7 V when a tran-
sistor is conducting. Calculate the maximum input amplitude of the v, which
gives the pure, uncut amplitude of the output signal v, (1p)? Capacitor C is AC
coupling capacitance (short circuit at the band). The saturation voltage of the tran-
sistor Vcg-sat = OV.(6p)
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3. Write an essay with the following title — The electrical properties of a diode and
the small-signal analysis of a single diode circuit. (6p)

(6p)

Formulas:

Fig. 3.

4. Draw the signals in nodes (1)-(7) marked in Fig. 3. The diode can be assumed ideal.

and -5V

l Supply voltages are +5V

Table 1. Process parameters of MOS-transistor.

%10& large

Type VTH MCox
NMOS 05V 100 pA/NV?
PMOS 05V 50 pA/V?
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NMOS: ip = Eﬂncoxf(vcs — Vry)?
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