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1. For the amplifier topology shown id Fig. 1. .
{a} determne the small-signal voltage gE’m V_ /¥, . (20 points)

F L

{b) show that for large loop gain -F_: = ]F% J:,‘alcuiate this value for the

components values giv -cj thé cirfuit diagram, and compare the result to that
found in (a). (10 poinfs)

]

. For the amplifier topology shown in Fig. 2, show that the upper 3-dB frequency
can be expressed as follows. (20 poinis)
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small-signal ransconductance, gate-source capacitance, gate-drain capacitance,

and output resistance of nMOSFELQ. re;dectively,
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3. Fig. 3 is a CMOS buffer amplifier. As a buffer. the output is connected to the
inverting input (in-) and the input signal is applied 1o the non-inverting terminal (in+).
In the stable state, the output voltage equals to the input voltage. The aspect ratios of
all transistors are listed in Tablel CalTulate the dc currents (/; ~ I7) labeled in the

|
| figure. J

{ay Ir (2 poims) _11] L '_(j points) (g} I+ (3 poims)
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4. An op amp with an open-loop Voltage gain T 80 dB and poles at 10°, 10°, and
2x10°Hz is 10 be compensated to be stable for unity f. Assume that the op amp
incorpomes an amplifier equivalent to that in Fig. 4, with C; = 150 pF, C; = 5 pF, and

= 40 mA/V, and that f; is caused by the input circuit and f,; by the output circuit of
'd'.us amplifier. |
{a) Find the required value ofr-the canpemanng Miller capacitance. (15 points)

ib) Find the new frequency o (10 points)
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Table 1
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