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(12%) Please explain following terminologies:

a) frequency response, b) current mirror, ¢) differeptial gain and common-mode gain, d) Zener diode.
(15%) For the two-stage CMOS operational amplifier as shown in Figure 1, please derive the voltage gain
and the common-mode rejection ratio of this CMOS operational amplifier. |

(8%) Please derive the relationship of I,/Izgr of the Widlar current source as shown in Figure 2.

(5%) Please explain why we need to use instrumentation amplifier in measuring bioelectrical signal?

( 10%) Please draw the circuit of common-based (CB) amplifier and derive its input and output resistance.

(15%) The oonéentration profile of a npn BJT is shown in Figure 3. Please derive proof that

. 2( Dp Dn V/Vr _
ic = Aqn? (LpND + LnNA> (eV/vr —1).

Note that py, (%) = proe”/"T,

n,(0) = npoevBE/VT

excess concentration = ppoe’/VT — pyo = pro(e"/VT — 1).
(10%) Please Find the output resistance of the double-cascode current mirror of circuit shown in Figul;e 4.
(10%) BJT is also utilized in the logic gate realization. Please verify the logic functions (AND, OR, NOR,

NAND) in the two circuits in Figure 5 and explain your reason.
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9. (15%) The charge density (p) thaf stored in the depletion region of a pn junction can be expressed as

Figure 6. The width of depletion layer in the p region is x,, and the width of depletion layer in the » region

is xn. Please try to derive the that the build in voltage (vs;) can be expressed as follows: Vy = Vy;
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