REKRE 103 BEEMFEMELHEAZSHGE
>R B EFL P %) AR AR A % 1/2 B
HiARAR ATULFHOWHETHERER, ATUMERTER, RATUERFTES -

1. For the circuitin Fig. 1, Vpp = 2V, UpCox = 160 pA/V?Z, Vips = Vipa =
05V,(W/L)y =4(W /L), = 4, Ry = 12.5 k(2 and transistors M, and M,
operate in saturation region.

(a) (5%) Give the value of Ij.

(b) (5%) Find the value of R, if I, = 5pA.

(c) (6%) Derive the expression of R, in term of g,,,2, 752 and Ry.
(d) (4%) Give the value of the output resistance R, if |V,| = 5V.

2. For the circuit in Fig. 2, the opamp has an open loop gain A = 40 dB,
an infinite input resistance and a zero output resistance, Ry = R; =
10 KQ, R, = 90 KQ, the capacitor C = 10 pF is only considered in
part (c), and the resistor R; is only considered in part (d).

(a) (3%) Identify the feedback topology and give the feedback factor
B.

(b) (5%) Find the dc closed loop gain v, /v;. ‘

(c) (9%) Find the zero and pole of the transfer function v, (s)/v;(s)
when the capacitor C is parallel connected to the resistor R;.

(d) (5%) Find the minimum value of Ry, if v; = 1V and ip pa, =
50 mAis given.

3. Assume all diodes in Fig. 3 have 1V voltage drop when they conduct.
(a) (10%) Derive the relationship of Vo and V; for the circuit ing Fig. 3a and Fig. 3b.
(b) (8%) Draw the transfer curve Vg vs V; and indicate the voltages at the breaking points when —10V <
Vi < 10Vis given.
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4. (a) (5%) Find the logic function F for the circuit in Fig. 4. Vi

(b) (5%) Give a circuit that performs the Boolean function F = A @ B
and is implemented in static CMOS gate.

5. The circuits in Fig. 5 demonstrate different implementations of an inverter. Assume PMOS and NMOS have
same parameters, ie., (i, Cox (W /L)y, = piypCox (W /L)y, Vin, = |th| =V,. '
(a) (2%) Which circuit consumes static power when V; = Vpp?
(b) (6%) Give the Vi (in terms of Vpp and V;) of each circuit.
(c) (2%) Which circuit has Vg, that equals to 0 V?
(d) (4%) Find the voltage of Vg (in terms of Vpp and V;) in Fig. 5(b) when V; = Vpp.

6. For the circuit in Fig. 6, transistors Q1 and Q2 are identical and
have 3 = 100, thermal voltage V; = 25 mV, |V,| = 10 V.
(a) (5%) Find the input resistance R;.
(b) (5%) Find the output resistance R, when v; = 0.
(c) (6%) Find the global voltage gain Gy = V,/Vsig when
Rsig =0.1 kQand RL =2kQ.




