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ERERPEFRS classN» N MAXFHFEAL (A) & B) &, (C) 4F, D) ﬁa%w&/

: Fo i s A48 2 0 fTH 2% MEMS @945 & (A) standard parts, (B) parts assembly, (C) process

(3]

integration, (D) A E% % .
AT % R B 7 F- @ po 1 (planar fabrication) 4 (A) IC, (B) MEMS, (C) TFT-LCD, (D) Optical

(98]

pickup head ' ‘
M LT 49 3B 42 4o TFAE FUIR (void) Sk I & ik R ATHE A4 JE /1 (A) compression, (B) tension,

(C) gradient stress, (D) 24 £ 4% 5T b
- ATAEFRARIE F7 & 3 A 4% ¢h (A) compression, (B) tension, (C) gradient stress, (D) A L & T
. ARG A A B 4o AICu AR — #5444 (A) Sputtering, (B) Evaporation, (C) Thermal Growth,

b

N

(D) Electroplating
. AR AENE AT A Bk 5 75 4 (A) Contact, (B) Proximity, (C) Projection, (D) 34 L% [E]

WE A BFATHE IR T £ A B tm 2 8 R * (A) g-line (436nm), (B) i-line (365nm), (C) KzF (248nm),

oo}

(D) ArF (193nm)
9. —MxMmE » fTHH RE2 % #EF (etching rate): (A) ion etching, (B) sputter etching, (C) wet etching,

(D) A L%
10. —fxm g o {747 $4E &L (selectivity): (A) ion etching, (B) sputter etching, (C) wet etching,

(D) A L%

11. Si wet anisotropic etching &% # i (A) cavity, (B) plate, (C) mesa, (D) circular channel

12. #t7 KOH #:z|% Mm% » #2222 RESHH EEBERE (A) (100), (B) (110), (C) (212), (D) (111)

13. # 4 bulk micromachining &% ¥ #&#54 clamped-clamed beam Foi§ i MEB AR 2 2L 4R
A FE 4 42 (A) deposition, (B) photolithography, (C) etching, (D) bonding

14. —fg g > e PVD 4y thin film materials 8947 % % &40 9k & > BB T RS (A)
isotropic etching, (B) anisotropic etching, (C) A L% A 7T 4, (D) = k% 3k

I5. 474 4 # % ¢ bonding temperature (A) Anodic bonding, (B) Fusion bonding, (C) Eutectic bonding,
(D) Epoxy bonding

16. Anodic bonding #i& M Pyrex 7740 #.3% » £ B AA—F 445 M7 (A) stiffness,
(B) thermal expansion coefficient, (C) density, (D) dielectric constant

17, 14 f AT A0 36 F N4 #8h (A) Si-Glass anodic bonding, (B) Si-Si fusion bonding,
(C) Si-Si eutectic bonding, (D) A L %4 T4

18. LIGA 427 6145 (A) Lithography, (B) Bonding, (C) Electroplating, (D) Molding

1O, B0 4 4 F Py 4 ) A AT 48 9042 (A) Laser LIGA, (B) X-ray LIGA, (C) SOI MEMS, (D) CMOS.

20. FTAE T4 B A B 468 BIAE (A) Comb drive, (B) Micro motor, (C) Spindle, (D) Hinge



LA (30%)

putter could give a betler step coverage, as compare

1. Déposition: (1) What’s step coverage? (2) Why s
PCVD. (6%)

with evaporation? (3) Why LPCVD could give a better step coverage, as compare with A

Show two approaches for double-side alignment (6%)

2. Photolithography: What is alignment mark?

3. Etching: we could use the “time-control” etching to define the thickness of MEMS structures (e.g. the

plate thickness of pressure sensor), (1) what’s the problem the “time-control” etching may cause for mass

production? (2) how to solve this problem, and give an example (6%)

s =

4. Etching: (1) Show the etching mechanism of RIE, (2) why anisotropic etching can be achieved using RIE

for anodic bonding? (2) Shoy a design to combine the advantages of the above two electrodes. (6%)
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cantilever could be different wi?th that
i cantilever, and irfdicate
o stiffness (as compare

1. MEMS -design: The bending stiffness of surface micromachined

of the design value. Show the fabrication process of surface micromachined poly-

lanation) to cause the difference of bendin

five possible reasons (give a short exp
h that predicted from the ideal cantilever beam model). (10%)

¥

wit

Fabricated cantilever
(Mastrangelo, 1993)

2. MEMS design: Show the pro?essés to fabricate (a) 1ym thick bulk micromachining cantilever, (b) Sum

thick bulk micromachining cantilever, (¢) 10um thick cantilever on SOI wafer, (d) 30um thick cantilever

on (111) srhstrate, (¢) 100pm thick Lg@f;'«rp_i‘c‘g%ngchingq_;agwr(10%) < e
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3. MEMS design: (1) Indicating the thermal actuators on photo and also showing its operation principle,

ining the operation mechanism of the device to enable the angular motion of rotor (10%)

and (2) expla

b I N L

Comtois and Bright 1997

e pavt



4. Bulk Micromachining: Show the fabrication processes to fabricate the micro Velcro below. Note that

this one has a sharp tin 1o enable the casy intrusion. (10%)

R. Dizon, et. al., 1992

5. Hybrid Micromachining: Figure shows the l-axis scanning mirror fabricated using the hybrid

micromachining processes. (10%)

(1) Indicate key components (vertical comb, spring, and rigid stport/mirror) and their cross sections

(2) Show the fabrication processes for these components

3) Illustrate the main mask to define the feature of scanner

MDL, NTHU

6. Microsystem: kigure shows THie WZaxis scAfining mirror tabricated using the hybrid micromachining

processes. The actuator and coupler are marked with dash lines in figure. (10%)

(1) Show the merits of the actuator in terms of the driving voltage and output displacement

(2) What’s the purpose of the coupler
(3) How to enable the mirror to scan at 2 large angle and high frequency

MDL, NTHU
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