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1. Draw on a same scale the output and input voltages of the circuit of Fig. 1 in
case when current I = 1 mA. The diode is a normal small-signal diode, capac-
itances are very large, Ry, = 1002 and v, is an ac-signal with the amplitude
of 10mV and the frequency is such that capacitances can be considered as
short-circuits. How does the output change if T is changed to 100 uA? Can
you imagine any use for this circuit?
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Figure 1: Figure for question 1.

2. An npn-transistor (§ >>) amplifier stage is shown in Figure 2.

(a) How is it called?

(b) Dimension the dc-operating point of the amplifier stage so that voltage
drop over collector resistance Re is Voo /3 and voltage drop between col-
lector and emitter is Vo = Voo /3. The emitter current of the transistor
stage should be Iz = 1 mA and input impedance between 1k} — 10 k2.

(c¢) Dimension the open loop (Rg = 02 and Ry, >>) voltage gain vy /vin =
—10V/V.

(d) What are the input and ouput impedance values of the transistor stage?
Capacitance values (Cg, Cc and Cg) are very large.
3. In the op amp circuit of Fig. 3 Ry = Ry = 1k and Ry = Ry = 100kf2
(a) What is the amplification for input signal and the amplitude of the output
signal if u;, = 0.01sin(2r1kHz - t) V? (2p)
(b) What is the dc-level at the output? (1p)

(c) What is the input impedance of the circuit? (1p)

(d) You want to limit the bandwidth of the circuit to about 16 kHz so that
the signal u;, at 1 kHz and lower frequencies are not attenuated. How do
you modify the circuit? (1p)

(e) What is the transfer function e« of the circuit after the change you
made? Please provide a symbolic solution in the s-plane. (1p)
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Figure 2: Figure for question 2.
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Figure 3: Figure for question 3.

4. Find the input and output impedance of the MOSFET amplifier shown in
figure 47 Find the value of R; and W/L ratio so that the gain uy,/ug. > 10.
Transistor parameters: 11,Co, = 25 uA/ V2 X\ = 0 and U; = 2V. Capacitors
(4, Cy and Cj are large coupling capacitors. (6p)
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Figure 4: Figure for question 4.
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