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(a) Do you think that most of the transparent solids are not good electrical
conductors? P lease explain your answer . (b)If you need a good transpar ent
conductor, how are you going to do? (20%)
(a) How do you deter mine whether an unknown solid isa metal or a
semiconductor using a simple method? (b) Choose one of thefollowing
materialsto make a thermoammeter (temperature meter): pure Si, pure Ge,
n-type Si, n-type Ge, p-type S and p-type Ge. Explain why you choose the
material and how you will make it. (Note: the energy gapsof Si and Geare
1.1eV and 0.67eV, respectively.) (20%)

. Sketch and compare the I-V curve for a normal pn diode and a Schottky

diode (metal-semiconductor diode) in the forward bias and reverse bias
region. (b)Sketch and compare the 1-V curve in the forward and reverse
bias region for a normal long p-n diode (in which both p- and n- regions are
long compared with the minority carrier diffusion lengths) and a short p-n
diode. (20%)
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( )1. A logic implementationisshow in Fig. 1.

If A=0,B=1,C=1D=0E=1, findthevaueof Y. (20%)
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Fig. 1.
( )2. Using the KCL (Kirchhoff’s current law) to find the node equations of

nodes a and @ forthecircuit shownin Fig. 2. (20%)
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1. A binary modulated signal can be represented as

S(t) = Am(t) cos(2pft) OE£tET

where Ais aconstant, f. isthe carrier frequency, and T is the bit duration.

(a) give the parameters of m(t) to represent a BASK (on-off signal) and BPSK,
respectively. (5%)

(b.) plot constellation diagram of both BASK and BPSK signals. (5%)

(c.) which one has the better performance? Why? (10%)

( )
2. (a) Define what is meant by inter-symbol interference (ISI) in a digita

transmission system. (3% )

(b.) Briefly plot a diagram to show how does it affect digital transmission?
Assuming a data sequence, 1,-1,1,1,-1, which we wish to send. (3%)

(c.) Briefly outline the varying methods which can be used to reduce the effect of
1Sl (14%)

( )
3. (a) Why is Gray coding used in multi-level digital modulation schemes? (3%)

(b.) given an equation to represent M-ary Quadrature amplitude modul ated
waveform? (3%)
(c.) plot the constellation diagram of 16-QAM according to a Gray code. (14%)



