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1.

(20%) A voltage amplifier with an input resistance Ry=5 kQ and output resistance Ro=3 k€ has an
open-circuit voltage gain (Ayo) of 50 V/V (assuming frequency-independent). The amplifier is then
capacitance-coupled to a 10 kQ source and 1 k< load as shown in Fig.1.

(a) (10%) What is the overall voltage gain (:—Z) for DC and high frequency (f -> «)? Please
describe the circuit as working as & Jow-pass, high-pass, or mid-pass filter.

(b) (10%) What is the smallest C; and Cs needed to make sure the cut-off frequency is lessthan 100

kHz? (You can separate input ahd output capacitors separately for a simple answer)

Figure 1

QSG%) For the following BJT circuit in Fig. 2, two identicil/BITs with p=100 are connected in

cascade and used to amplify the signal. Please find the foliows: (hints: you can assume

Vpe=0.7V)

@ (12%) Determi
(Ver, Ve

(b) (18%) Firid smallzsigna] gdiriat.1¥ stage (vsa/vsig) and overall gain (vilvsg).

siasing surrent (Icy, 1cz); base voltage (Ve Vaa), and collector voltage

input - Output

Figure 2
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3.

(20%) For the circuit in Figure 3, assuming OP amphﬁﬁrs are ideal, pledse find the voltage of the

correspond nodes; Vi, Voutt, Vamg, Vous, 808 Vouts:

* Figure 3

s driven by a current source
OSFETS are assurned to he -
56 evaluate the followifig:

ITs are operated in the

on-mode signal (Vi) o1 both inputs. Wh‘at is the mmlmal
common—mode gdin (vollvm) af a single end by varying the Re?

(c) (10%) If the Vimis required. for the turrent sources is 0.5 V and buth gate voltage at Q; and Qo'
are grounded. 'What is the testriction on Ve fér‘ the bperaﬁjc;n regime of a differential

amplifier?
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Figure 4
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