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1. The following figure shows an isothermal transformation diagram of Fe-C alloy with eutectoid composition.
Please answer the following two questions based on the information provided in this figure.
(1) What is the micro-structure for the time-temperature path (a). (2%)

(2) What is the micro-structure for the time-temperature path (b). (3%)
(3) What is the micro-structure for the time-temperature path (c). (5%)
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2. For a 99.6 wt% Fe-0.40 wt% C steel at a temperature just below the eutectoid, the compositions of Fe;C, ferrite
() and eutectoid-point are 6.70wt%, 0.022wt% and 0.76wt%, respectively.

(1)What is the amount of cementite (in grams) that forms in 100 g of steel? (4%)
(2)What are the amount of proeutectoid ferrite (o) in the 100 g of steel? (5%)

3. The following figure show a portion of the Cu-Zn phase diagram.
(1) What is the point E as shown in the figure? (2%)

(2) Please write down the 3-phase reaction equation for point E, including compositions and temperatures. (5%)
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4. Please write down the slip systems probably be activated during plastic deformation in:
(1) FCC single crystal (3%)
(2) BCC single crystal (3%)
(3) HCP single crystal (3%)
5. Explain why some metals (e.g., lead and tin) cannot be strain hardened at room temperature? (5%)

6. Why the Magnesium and Zinc only can be fabricated by casting instead of forging? (5%)

7. Cite one reason why ceramic materials are, in general, harder and more brittle than metals. (5%)
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(b) % & & chip thickness ratio, r « (2%)

(c) % 24 chip thickness ratio, r 2 % 7 shear plane angle (3%) & shear strain (5%)
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9. Which of the following are the typical doping processes in IC fabrication (two best answers): (a) chemical vapor
deposition, (b) diffusion, (c) ion implantation, (d) physical vapor deposition, () Reactive Ion Etching, or (f) thermal
oxidation? (5%)

10. In photolithography:

(1) How does the wavelength of the light source affect the resolution of the patterns? (5%)
(2) What are the two major factors related to the exposure tools that affect the resolution of the patterns? (5%)

11. (1) What are the wet etching and dry etching in IC fabrication? (5%) :E‘E
(2) List three most important factors that affect the wet etching rate. (5%) =, d’-:_lj‘o @ ;ﬁ <> v
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