A o = P A N
AT EREFEBERBARMETRTAREEANLE K
L AHmiEn XA

MoAE AR E B $—F #-_F

EEFR

AsA[ (9 )5 > desn#£ 100 5 -

WHRBAZARENS R R -
SHEEHBALELRELZERMN  FURFHS -

1 For the inverting rectifier circuits :
(a) Each diode in Fig.1 has parameters of forward diode voltage V, = 0.7V and r;y = 0.
Assume v;is 5V sine wave, please plot the output voltage v,. (5%) '

(b) Each Zener diode in Fig.2 has forward Zener voltage ¥, = 0.7V and reverse Zener;
voltage V.= 8V. Assume v;is 5V sine wave, please plot the output voltage v,. (5% )

(You should make clearly the voltage levels and timing information on your plot for

problem1)
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Fig.1 Circuit for problem 1.(a) Fig.2 Circuit for problem 1.(b)

.......................................................................................................................



2 Fig.3 shows how we can use the inverting summer to build a 4-bit digital-to- -analog;
converter. The voltage v, through v, are provided by the output bus of a 4-bit computer:
and represent either a logical HIGH (1) or a logical LOW (0). The sequence of voltagesé
represent a 4-bit binary number, which v, being the most significant bit (MSB) and V4§
being the least significant bit (LSB). :

(a) Please find output v, as a function of v| through vs. (5%)

(b) Assume that a logic HIGH is represented by 1V and a logic LOW is represented byg
OV. Find the output voltage v, if (v}, v2, v3, va) =(1, 1, 0, 1). (5%) :
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Fig.3 A 4-bit digital-to-analog converter circuit
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:3. For the circuit in Fig.4, assume the transistor parameters are 8=100, Vz(on)=0.7V
(a) Please calculate the Ir. (3%)

(b) Please calculate the power dissipated (P) by the transistor Q. (5%)




i4. Draw a voltage supply circuit with input AC 110 Vs and output of + 5V. Please use a

full-wave bridge rectifier, capacitor filter, and a three-terminal voltage regulator IC(7805)
to provide an output of +5V. (10%) '

5 An active filter is shown in Fig.5.
(@) Find the cut-off frequency f; of this filter. (5% )

(b) Sketch the Bode gain plot for this filter. (5%)
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Fig.5 An active filter circuit for problem 5

6. Please explain the following terms briefly.

I (@) Thrashing in memory system (5% )
(b) Embedded system (5% )
(¢) ActiveX control (5%)
(d) Binary search (5%)

7. Please design a 2-bit adders using look-ahead carry method. (10%)

8 Assume that X and Y are two 4-bit unsigned integers. .
(a) Please use full adders and AND gates to design a 4x4 bit array multiplier for
unsigned numbers. (7%) '

(b) Please show the critical path in your multiplier. (3% )

9 For a program statement “ANS = A— 3/B” (Assume ANS and A - B are realé
i number) :
(a) Please show the syntax tree of this statement. (4%)
(b) Please use this statement as an example to describe the phases of a compiler. (6% )
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