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1. The characteristics for transistors Q, and Q», used in the circuit shown in Fig. 1,
are given in Figs. 2 and 3, respectlvely Determine V031 and Vbsz. (13%) |

2. ATTL NAND gate with a totem-pole output is shown in Fig. 4. If all tran51stors
are identical and the related parameters of transistor and diode are: _
VBE(eut-in=0.5V, VBE@n)=0.7V, VBE(saty=0.8V, Vcﬁ(sat)—o 2V, Vbo(cut-in=0.6V,
Vboen)=0.7V. Please determine the average static power d1351pat10n Py and
dynamic power dissipation Pyayny of this gate. (20%)
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3. Please answer briéﬂy for thé following questions.

(a) For class A, B, and AB amplifiers, which one has the maximum possible power
conversion efﬁcwncy‘? Explam the condltlon that thc maximum efﬁcwncy can be
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obtamed in the amplifier. (3%) o

(b) List the four basic feedback topologles for amphﬁers ‘which topology is desirable
for the des1gn of a current amphﬁer (3%) ‘

(©) What is the functlon of CC n thc CMOS op-amp c1rcu1t as shown in the attached
Fig. 57 (3%)

+ ¥y

Fig. 5

4. Use the foedback method to analyze the circuit shown in the Fig. 6, Fmd
(a) what is the feedback configutation of this circuit? (3%) :
(b) the feedback factor S8 and the voltage gain vo/vs (6%)

(c) the input resistance Rin and the output resistance Rout. (6%)

The op-amp has open-loop gain j1= 104 v/, Rid = 100 k€, o = 1 kQ.

5. For the circuit shown in Fig. 7, assume the diode voltage drop is 0.7V.

(2) Show the analysis of this circuit that the oscillation can be obtained. (5%)

(b) Find the frequency of oscillation, and the amphtude of the output sme wave in
peak-to pcak value. (5%)
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6.- Please answer or explain briefly the following questions.
(a) The reason why transistors could act as transfer resistances. (5%)
(b) The bias condition for a transistor to operate as a linear amplifier. (5%)

(¢) Fora CMOS inverter with matched MOSFETs having threshold voltage
V=1V, find the noise margin if Vpp=5 V. (5%)
(d) What is the small-signal resistance of a diode biased to operate at a dc

current Ip. (Assume the diode follows i, = I, (exp(l’VA) ~1).) (5%)

T

7. (a) Draw the load line of D, for the circuit shown in Fig. 8. Assume that D; and
D, are matched diodes and V,=4V,, where V, is the cut-in voltage of the
diode. (10%)

(b) State one of the possible methods to double the current I? (3%)
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