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1. The operational transconductance amplifier (OTA) is a voltage-input current-output active
device with the output current [,=Gm(V.-V.), where Gm is the transconductance of the
OTA, V. and V_are the voltages of positive and negative terminals of the OTA. If V; is the
input and V and Vp are the outputs, find the transfer functions of V/V; and V1/V; in the
following second-order filter shown in Fig.1. (20 4-)

Fig.1

2. (a) Sketch the complete small-signal model of MOS transistor including the parasitic
capacitors. (10 43°)
(b) Sketch the cross-section diagram of a CMOS p-well technology. (10 %)
(c) What are the second-order effects of MOS transistor? Please explain them clearly.
(10 49
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3. If the transconductances of M, M; and M3 are gm1, gm2 and gm3, and the output resistances
of My, My and M are 15, Top and o3, respectively, find the output resistance Roy of the triple
cascade circuit shown in Fig.2. (10 4¥)
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4. Neglecting the channel length modulation effect and the body effect, and assume that the

transconductances of all MOS transistors are gp, find the closed loop gain Io./Via shown in
the Fig.3. (20 47)

5. Sketch the block diagram of the dual-slope analog to digital converter and explain the
operational principle. (20 4%)



