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1. For the voltage waveform shown below with a period of 32 msec:

(a) What is its average value (DC content of waveform)?

(b) What is its RMS (root mean square) average?
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2. For the liquid crystal with capacitance (Cyc) — voltage (Vic) characteristic shown below, o
when Vic1s 3 V. ' |

(a) What is the potential energy stored in the capacitance?

(b) How many charges are stored on Cy¢?

C=0.5pF

Vic

V1=3V

3. (a) Explain the differences of chemical structural requirements in liquid crystals (LCs) for
| the applications of twisting nematic (IN) and vertical alignment (VA) liquid crystal
| displays (LCDs), and how to reduce the birefringence (A\n) values by adjusting their
chemical structures?

(b) If air bubbles exist inside the panels, what will happen to the images in TN and VA F
modes of LCDs with cross-polarizers, respectively?

(c) It LCD panels run out of electricity (in the off state), what will be the images in TN
and VA modes of LCDs with cross-polarizers, respectively?

4. (a) A semi-conducting material possessing an energy bandgap of 2 eV was made into a
light-emitting diode (LED) device. What will be the emission wavelength of this LED
device? (Hint: C= 3 x 10° m/s and Planck’s constant is 4.13 x 10" eV-s)?

(b) Why red LED materials are cheaper and easier to make than green and blue ones?

(c) How to increase the conductivity in semi-conducting organic (hydrocarbon-related)
materials by tuning their chemical structures without doping?
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r 5. Describe the basic principle of analytical methods to determine the crystallinity of Si.

6. (a) Draw a schematic diagram to show the major parts of a scanning electron microscope
(SEM) instrument and describe their functions.

(b) Describe the mechanisms for image formation in SEM.
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r 8. Please explain the root causes of the motion picture blurring edge in LCDs and describe
the methods to improve the motion image quality of LCDs.
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10. EATEE F AR RRRE T 5IRIE:
(a) 1A[EE4~EZ (plane wave) LUK A B H(Incident plane)R7E 57
(b) {AJ5€ TEM, TE and TM wave?

(c) IEEBERET [HWUEERE (skin depth)] HYEZER{A?




