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ABSTRACT

It has been verified by comparing with the shape of
the molten zone in terms of the experiment and then
analyze the simulation results. That is experimental
matching method.

The two-dimensional simulation was employed to
study the melt/air and melt/solid interface shapes of the
miniature molten zone formed in the laser-heated
pedestal growth (LHPG) system. Using non-orthogonal
body-fitting grid system with control-volume finite
difference method, the interface shape can be determined
both efficiently and accurately. During stable growth, the
dependence of the molten-zone length and shape on the
heating CO, laser is examined in detail under both the
maximum and the minimum allowed powers with various
growth speeds.

Finally, heat transfer and fluid flow in the LHPG
system are analyzed near the deformed interfaces. The
global thermal distributions of the crystal fiber, the melt,
and the source rod are described by temperature and its
axial gradient within length of ~10 mm. As compared
with the growth of bulk crystal of several centimeters in
dimension, natural convection drops six orders in
magnitude due to smaller melt volume; therefore,
conduction rather than convection determines the
temperature distribution in the molten zone. Moreover,
thermocapillary convection rather than mass-transfer
convection becomes dominant. The symmetry and mass
flow rate of double eddy pattern are significantly
influenced by the molten-zone shape due to the diameter
reduction and the large surface-tension-temperature
coefficient in the order of 10°~107. According to the
analysis shown as above, the results could be further
extended for the analysis of the concentration profile and
study of horizontal growth.

Keywords: experimental matching method, interface
shape, laser-heated pedestal growth, YAG, single-crystal
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1. INTRODUCTION
Single-crystal fibers have become the subject of
intense study recently. They have been recognized to
possess remarkable characteristics. Some applications for
passive devices [1] and active devices [2-4] have been

made in our group. Laser-heated pedestal growth (LHPG)
method [5,6] are the crucible-free technique with the
main advantages including high pulling rates, low
production cost, and the feasibility of growing materials
with very high melting points, high purity and low stress.

2. EXPERIMENTAL APPROACH

Figure 1 illustrates the LHPG method [7,9] for
growing single-crystal fibers. An 100-W, 10.6-pum,
linearly-polarized CO, laser system was the heat source
to enter the growth chamber. A new source rod of smaller
diameter can be obtained by a pre-growth process. The
source rods were cut from yttrium aluminum garnet
(Y3Al5015; YAG) crystals and the seed rods in <111>
direction were utilized to dictate the crystallographic
orientation.

3. MATHEMATICAL FORMULATION
Figure 2 (a) illustrates the LHPG’s growth chamber.
Figure 2 (b) illustrates the micro-floating zone in the
LHPG system. The ambient temperature is constant.
Thermal convection is symmetric axially, laminar at a
pseudo-steady state. The oscillation of thermocapillary
convection is neglected. Furthermore, gravity and 2D
cylindrical coordinate are considered. Three governing
equations are listed below [8,11]:
Equation of motion,
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where v, @, fim, Pm, Bm» Com, T, and kg are the stream
function (g s™), vorticity, viscosity of melt, density of
melt, thermal expansion coefficient of melt, specific heat
of melt, temperature, and thermal conductivity of solid or
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melt, respectively. Moreover, the radial velocity, axial
velocity, and vorticity are u, v, and o, respectively:
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Three thermal and fluid boundary conditions are (1)

along z axis, (2) at the melt/solid interface, and (3) on the

surfaces of the source rod, the melt, and the crystal fiber.

There is additional thermal condition far away from the

melt. The laser intensity profile on the miniature MZ is

an asymmetrical Gaussian distribution,

I, =4,exp| -, (z/7,) |- (5)
where 4, and y, are the amplitude and Gaussian width
(1/€%) at z= 0, and a, is the beam-shape factor.

4. RESULT AND DISCUSSION

4.1 Comparison between experiments and simulations

Figure 3 (1) shows a comparison between
experiments and simulations on the molten-zone lengths
at various laser powers for different reduction ratios. The
source rod size is 300 um and the feed speed is 1.2 mm
per minute. The reduction ratios are 100%, 35%, and
25% for (a), (b), and (c), respectively. When normalized
to the source-rod diameter, the allowed molten-zone
lengths are 1.07-1.53 in (a), 1.07-1.72 in (b), and 0.67-
1.46 in (c). By decreasing the reduction ratios, the
allowed laser power is lower. We are also aware that the
maximum length of the molten zone divided by the
minimum length is 2+0.5 for stable growth. Similar
empirical criteria have been introduced previously. The
contact angle at the tri-point and the surface tension
depend on the ability of the material to restrict variations
in the melt/air interface shape. For fixed contact angle,
the shapes of the melt/air interface and the molten-zone
length can be varied by changing the laser power or
reduction ratios. The upper melt/solid interface is more
convex toward the melt can be obtained at lower growth
speed and is determined by both the temperature gradient
normal to the melt/solid interface and the release of the
latent heat. Figure 3 (2) shows a comparison between
experiments and simulations on the normalized radial and
axial positions where the free surfaces are located at Hj
in Figure 3 (1) (b). For clear comparison, the positions
are normalized by the length of the molten zone axially
and the maximum radius of the molten zone radially. The
azimuthal area and shape of the free surface are in good
agreement between the experiments and simulations.
Figure 3 (3) shows a comparison of molten-zone length
between experiments and simulations at various laser
powers with semi- and asymmetric Gaussian distributions.
The source rod size is 400x400 pm and the feed speed is
4 mm per minute. The reduction ratios is 64%. For all
cases, it is assumed that vaporization is neglected. The
stable growth means the conditions that the usable crystal
fibres can be produced successfully. To have a stable
growth, the molten zone length can vary depending on
the laser power. The slope of the linear dependence is

defined as #. Greater # means more energy stored in the
melt under dynamic equilibrium to extend the molten-
zone length and raise the average temperature.

Figure 4 (a) shows # at various reduction ratios for
different feed speeds with the reduction ratio of 35%. If
the feed and growth speeds are zero, the heat energy is
stored in the melt, and this situation results in the largest
value of # for a reduction ratio of less than 70%. With the
same source rod and feed speed, the increase in 7
becomes saturated by decreasing the reduction ratio,
because the cross section at the melt/solid interface
becomes smaller. The parabolic trend of # indicates that
is inversely proportional to the cross section of the upper
melt/solid interface. By increasing the feed speed, #
decreases at a reduction ratio of less than 70% but
increases at a higher reduction ratio using the same
source rod. The reason is that heat removal via mass-
transfer convection is enhanced by increasing the feed
speed at the lower reduction ratios. However, there is a
trade-off between the mass transfer and the cross section
at the melt/solid interface due to continuity. When
increasing the feed speed, # becomes higher owing to the
larger cross section at the melt/solid interface.

Figure 4 (b) shows the radial positions of the
melt/air interface and the curvature radius at various axial
positions with the reduction ratio of 35%. An inflection
point can be identified by the peak value of the curvature
radius at various axial positions. The melt/air interface is
wine-bottle shaped. The higher peak value of the
curvature radius means a smoother profile at the
inflection point. Moreover, the axial position of the
inflection point reveals the degree to which the molten
zone extends radially at the bottom. The inflection point
moves from ‘z <0’ to ‘z> 0’ and the peak value of the
curvature radius decreases as the laser power rises. The
laser heating efficiency for the same melt volume can be
improved if the laser beam is projected onto the position
(z=0) near the location of the peak curvature radius.

Figure 4 (c) simulates the effect of gravity on the
melt/air interface with the reduction ratio of 35%. There
is almost no difference between normal and near-zero
gravity. At Hy, surface tension shows an observable
reduction in molten-zone length with near-zero gravity.
The variation in the length of the molten zone due to
gravity is much smaller than that effected by varying the
laser power. Therefore, a variation in gravity along the
growth direction will not obviously affect the stable
conditions for growing crystal fibers.

4.2 Analysis of heat flow in the molten zone

Figure 5 shows 7T and d7/dz near the micro-floating
zone at various axial positions for different reduction
ratios when operating at high (H) and low (L) allowed
laser power in the figure 3 (1). Where H,, Hy, and H, are
6.7W,22W,1.68 W,and 1.5 W. L,, L, and L. are 5.5
W, 2.05 W, 1.55 W, and 1.3 W. They represent the range
of input laser powers for stable growth of crystal fibers.
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The d7/dz reaches the maximum before the melt/solid
interfaces because there is space for thermal flux to make
a turn from radial to axial direction. As the reduction
ratio decreases, the d7/dz distribution along z axis is
closer to that along the melt/air interface. The
growth/feed fronts can also be precisely identified by
observing the local extremes of d7/dz due to the
release/absorption of the latent heat. The differences in
area under the curves of temperature distribution are
smaller as the reduction ratio decreases because more
internal energies stay near the z axis in the melt. The
upper diagrams are corresponding streamlines and
isotherms of the micro-floating zone. The patterns of the
double eddy flow are almost symmetric when the
reduction ratio is 100%. The temperature distribution is
not influenced by fluid flow significantly because
conduction is dominant rather than convection and
radiation due to the small melt volume.

In static micro-floating zone (U, = 0) without TC
convection, only natural convection is formed with single
eddy. The strongest mass flow rate is in the order of 107
g/s in the loop center and the peak temperature is about
2378 K. Figure 6 (a) shows the streamlines and isotherms
for different 0y/0T with the reduction ratio of 35%. The
natural convection cannot be observed because its mass
flow rate drops six orders in magnitude due to the
miniature volume of micro-floating zone. The TC
convection becomes stronger as 0y/0T is increased. The
stable double eddies are formed when the mass flow rate
reaches the order of 10°~10” g s™. For YAG, &y/0T is -
3.5x107 dyn cm™ K™ [12] and the resulting magnitude of
mass flow rate are in the order of 10°~10* g s', which is
comparable to that in floating zone bulk crystal growth.
The TC convection are in similar order because there is
higher heat density using laser heating method, but
smaller total melt/air interface area. Although the growth
speed is much slower during the bulk crystal growth, the
mass flow rate is still larger than that during the LHPG
SCFs growth. In term of the induced mass flow rate
among the three convections, TC > mass-transfer >>
natural is the typical behavior during the LHPG SCFs
growth. Typically the lower eddy is formed faster than
the upper one.

Figure 6 (b) shows the shapes of the melt/air
interface with the reduction ratio of 35% by considering
different kinds of thermal convections. At H,, the
discrepancy between curves 1~3 can clearly be observed.
This is mainly due to the larger MZ volume and melt/air
interface area for stronger mass-transfer and TC
convections. At Ly, there is almost no difference between
curves 4 and 5. For curve 6, the melt/air interface slightly
becomes more convex outward due to the enhancement
of the TC convection near the melt/air interface.

5. CONCLUSION
A two-dimensional simulation on the micro-floating
zone fabricated using the LHPG method for growing

single-crystal fibers was successfully verification from
experimental matching method. The stable conditions
utilized for producing a useful crystal fiber are defined.
The effects caused by thermocapillary and mass-transfer
convection in the melt and the trade-off between mass
transfer and cross section at the melt/solid interface for
heat dissipation are discussed. The melt/air interface is
estimated and optimized for efficient laser absorption
according to curvature radius and the inflection point.
There is no significant change if the gravity is varied
along the growth direction. The influence of gravity is
discussed with reference to the feasibility of growing a
crystal fiber horizontally.

Finally, heat transfer and fluid flow in the LHPG
system are analyzed. Due to the small melt volume in the
LHPG system, natural convection drops six orders in
magnitude from several centimeters to hundred microns
in dimension; therefore conduction rather than
convection dominates the temperature distribution. TC
convection rather than mass-transfer convection becomes
dominant for large mass flow rate in the melt. Based on
this work, the dopant concentration profile of the grown
crystal fiber for active devices can be investigated further.
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Fig. 1 The experimental layout of the LHPG system for
growing single-crystal fibers.
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Fig.3 (1) Micro-floating zone lengths at various laser

powers for different reduction ratios in both
experiments and simulations. The gray arrows
labeled H and L are the higher and lower allowed
laser powers. The upper indexed the captured
images of the micro-floating zones correspond to
those in Fig. (1). Fig. (2) The normalized radial and
axial positions of the melt/solid interface in Fig. (1)
at H, in both experiments and simulations. The
square dots in black represent the experimental
results and the solid line in gray denotes the
simulation result. The inset shows the image
observed in the experiments overlapped by the
isothermal lines at right side and the streamlines at
left side in the simulations. Fig. (3) Micro-floating
zone lengths at various laser powers with semi and
asymmetric  Gaussian  distributions in  both
experiments and simulations. The solid and dashed
lines indicate the profile in an asymmetric and
semi-Gaussian distribution. The square dots

represent the experimental data. The inset shows
the two laser intensity profiles. The black lines
denote the laser intensity profile and the gray lines
denote the intensity profile on the free surface.
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Fig. 6 (a) the streamlines and isotherms for different
0y/0T, and (b) the radial positions of the melt/air
interface at various axial positions by involving
different kinds of thermal convections with the
reduction ratio of 35%.

6. ACKNOWLEDGMENTS
The authors gratefully acknowledge the support for
this work in part by the National Science Council,
Republic of China under contract number NSC 96-2628-
E-002-042-MY3.

7. REFERENCES
C.N. Tsai, Y. S. Lin, K. Y. Huang , Y. S. Lin, C. C.
Lai, and S. L. Huang, “Enhancement of crt
Concentration in Y3;Als0,, Crystal Fiber by
Pregrowth Perimeter Deposition,”  Jpn. J. Appl.
Phys., vol. 47, pp. 6369-6373, 2008.
C.C. Lai, K. Y. Huang, H. J. Tsai, K. Y. Hsu, S. K.
Liu, C. T. Cheng, K. D. Ji, C. P. Ke, S. R. Lin, and
S. L. Huang, “Yb*":YAG-silica fiber laser,” Opt.
Lett., vol. 34, pp. 2357-2359, 2009.
K. Y. Huang, K. Y. Hsu, and S. L. Huang,
“Analysis of  ultra-broadband amplified
spontaneous emissions generated by Cr':YAG
single and glass-clad crystal fibers,”  IEEE
Lightwave Technol., vol. 26, pp. 1632-1639, 2008.
L. M. Lee, S. C. Pei, D. F. Lin, M. C. Tsai, T. M.
Tai, P. C. Chiu, D. H. Sun, A. H. Kung, and S. L.
Huang, “Generation of tunable blue/green laser
using ZnO:PPLN crystal fiber by self-cascaded
second order nonlinearity,” J. Opt. Soc. Am. B, vol.
24, pp. 1909-1915, 2007.
M. M. Fejer, J. L. Nightingale, G. A. Magel, and R.
L. Byer, “Laser-heated miniature pedestal growth

(1]

(2]

(4]

(3]



Subject catagory:
1. Simulations for Nano Systems (Non-optical)
2. Nano Material Fabrication and Applications

[10]

[11]

[12]

apparatus for single-crystal optical fibers,” Rev. Sci.
Instrum. vol. 55, pp. 1791-1796, 1984.

R. S. Feigelson, “Pulling optical fibers,” J. Cryst.
Growth, vol. 79, pp. 669-680, 1986.

K. Y. Huang, K. Y. Hsu, D. Y. Jheng, W. J. Zhuo,
P. Y. Chen, P. S. Yeh, and S. L. Huang, “Low-loss
propagation in Cr*:YAG double-clad crystal fiber
fabricated by sapphire tube assisted CDLHPG
technique,” Opt. Express, vol.16, pp. 12264-
12271, 2008.

P. Y. Chen, C. L. Chang, K. Y. Huang, C. W. Lan,
W. H. Cheng, and S. L. Huang, “Experiment and
simulation on interface shapes of an yttrium
aluminium garnet miniature molten zone formed
using the laser-heated pedestal growth method for
single-crystal fibers,” J. Appl. Cryst., vol. 42, pp.
553-563, 20009.

P. Y. Chen, C. L. Chang, C. W. Lan, W. H. Cheng,
and S. L. Huang, “Two-Dimensional Simulations
on Heat Transfer and Fluid Flow for Yttrium
Aluminium Garnet Single-Crystal Fiber in Laser-
Heated Pedestal Growth System,” Jpn. J. Appl.
Phys., vol. 48, pp.115504, 2009.

C. W. Lan and S. Kou, “Heat transfer, fluid flow
and interface shapes in floating-zone crystal
growth,” J. Cryst. Growth, vol.108, pp.351-366,
1991.

C. W Lan and S. Kou, “Thermocapillary Flow and
Natural convection in a Melt Column with an
Unkown Melt/Solid Interface,” Intern. J. Numer.
Methods Fluids, vol. 12, pp. 59-80, 1991.

V. J. Fratello and C. D. Brandle, “Physical
properties of a Y3A150,, melt,” J. Cryst. Growth,
vol. 128, pp. 1006-1010, 1993.



http://www2.nsysu.edu.tw/nano2010

pERBATAFEARZH s AB=H

l V2 EPIJ.I#E“-’- B ZH &M AB11F

L

BT IUARE TERKFHARR  PEREMAGREFRKBRBE

123 3% B8 {11

BEFRHE EFRHEERE BITUAS BREKBIEER . [
Bz LA TREKFEHRERD D BRI AE b | ERERSERD
EIRINAKBMEKERER R D ﬁﬁﬁﬂﬁj@ Mﬂﬂ;gg -~

EXR®WERAER EEBRHEMEDO

l%#ﬁﬂ*ﬂﬁﬁﬂﬁ%’rﬁﬂ EPIﬂiiﬂE’fﬁﬁﬂE
EMBFIERABRAL




8? Bhw B3 F AT R g
\NVMA

B &

B B e e e e ——————teeeee e e e e e ——————teeeeee e e e e —————teteeeeeeaaainns 1
et eeteeeeireeeeiieeeesiteeeeeteeeeeeteeeeiiteeeenteeeeateeeaataeeeaataaeeabaeeeatteeeaarbaeeearbeeeabaeeeataeeeanreeas 2
AP B FEE 2 ettt 3
T B oottt e ettt ettt et ettt e ne s e e aene e 4
T B ettt et e et e eteeeteeeteereeeteeeteeeaeeas 5
F 14 E 7 K T AT SLFEITFT T € % €3RAT o 6
B T F T BB oo et e e e e e e e e e ———aateeeaeeeeaann 7
BT B FLE BBl oo 8
FBRT BT 5 o B B J05 oot 9
AN e = 32 OO 12
N T B AE A i T ettt et 12
Oral Session1 9 2 2 B 10 :00~10 30 13
Oral Session2 9 % 2 8 16 :200~17 30 ., 15
Oral Session3 9 2 3 B 09 :30~11:00.....cccciiiiiiiiiiiiiiii 17
Oral Session4 9 % 3 B 13 :30~15:00....cccciiiiiiiiiiiiii 19
IS BEIEIR T 0 7 2o3 B e 21
N =R RTORRRPRRR 27
Keynote SPEECh 1.....ccuiiiiiiiie et et 28
Keynote SPEECh 2....cc.eeiiiiiiice et 32
Keynote SPEeCh 3....coeeiiiiiece e e 36
Keynote SPEeCh 4.........oiiiiieie et 38
EERIH T AE R e 40
OFal SESSION 1 ..ot e e e e e e e et eeeeeeeeennnns 40
Oral SESSION 2 oo 65
Oral SESSION 3 oo 90
Oral SESSION 4 ..o 115
POSTET SESSION.....euuiiiiiiiiiiiieeeecee e e e e e e e e e as 140
20010 # 9% 230 > {=® LA 8§ N B 2 oo K B

1 = RN Y



8? Bhw B3 F AT R g
\NVMA

=
P

"y Lt B3 K I ARTM BT E 99 & 90 23 p iR ¢ L
/\
7

WEyEe JEFHHY LABE30ERRE T=LA2 2ol 7
Byt d 22 EORPENEA EFE R A RS R LR AR

e B ERYF e~ gRA P A B EAZ KPR B2 Fiina C

B BE Dk S R L mRKILALEE L BL R 2B AEF
GEEEREN T AR SRR ol L LR A 23 T RELY
396“F§$4£HM%E$m°°m°iﬁgiﬁﬂﬁ%éﬂﬁ§20%&&
WY ENEHY o Z P LT ﬁﬁiﬁﬁéi}‘i—:& I NEmT P RE 4R §RERE

/"~? % 8 f ,;t T mgj:@j T'P":'_}b??% ﬁg ’ Uﬁf#‘ﬁ g'ﬂﬁx‘fT7 /!%’T—r 7}
AR KB o T2 2 BETHELE. J FFRPN Z R 2 EORAE 0 BT
BIp ez AP L2 EFFREFT EFS o

F, € 3k 4F W @3- p & Nagoya University 2. Kazuo Sato #t#% ~ 4v £ =
Waterloo University 2. Dong -Qing Li #4523 Z B>t 4 & SAE Magnetics (HK) Ltd.
I‘ﬁ%?ﬂ&u&<@,_14\%‘?mi¢‘sa’ﬁ§{,&;‘é?’b |# = ~ ¢ 2 Keynote
Speakers o 4t b 0 X 3T ERE LS F U X P RBHETE LB L FH Mrt%h{
o ER R REEE §H T - HEFHEIR TR g F A
FARp Y LS B R B R R Bl AR R R e £ o
B2 L § a1 FHF s P EARM TR N PR SRR
ﬁ’uixﬁﬁﬁg k2 EH AR thyRH s FeH 22 2B RE
e R A g ORI T o B (S FOATAT B2 g A A D

f%?’l"ﬁm’\w/g }%‘llF"'E{‘f

S
=4

I = I
™ e IRy

o
m e ==k

ﬁi

Bd 0 x By 1 e b i almy L

’5_"“

A /NN

2000 9% 2-3 p > ®=¥® LA H 3 @ﬁrfa.x}g

2

ZA 3 ARAEF A



W Blw BE L ATk SR
\I_yMA

R -4

ER S Z N =5 a W

I 7RE
T
1 EHF L R
dOER R RTEE N AR
’r‘i’e?"%ﬁ fud
VL E = g

RS ER R
DERANTEE A S A A L
Bzd L8 1 e
e L d g FRRey Y
Bz & A8 et FfEREy e o
GRS L kL
R %A1 B  aEyd o
DI g E O N R -
K73 %FAr i RERAHFT Y o

R F %A A3 ey gd o
B L AR A MR L
L RPN

N R R I RPN
¢ E:E-%@Z]rgagrs;f EHFASE

200097 23 p > @z? Lx & F
3

AL ELEF

A AAAEF A



R

L/«_—L . ﬁ . = 2, %, LL 7 h— =
W\W Pt B RN AR TR LA €

#A L0

REF%FAL R
ARAP - HFRE -FTLT EAER

1
LES AR $ SN 3

R
ARRCFEETAE > H7BE

BTl sHMIp B2y Bt Fai

CRGE-FPRESCFRE
HREH S RB- SRR

et

297 F &

LA

201097 230 > @ LA Fa
4

o &) oo A B

S = b A SR



o=

£ R:

W Bhw B3 F AT R g
\NVMA

w2 %R

A 3

T AR LR ALY
B S8 - s Lk
AR KA EIP L EEE
BRE~R AT RN~ FREAS
SER TR T F S L e

FHG-REFE - ZTRAY YRR

200097 23 > @2? L& F
5

o &) oo A B

i b A S



ENE

Z

R ER AT ST Y

£ 14 B2 F 1R EM S SREITEE A £ R
2010/9/2  Thursday 2010/9/3 Friday
3R 3
(0800~0830) Keynote 3
B (Speaker: Ruey-Shing Huang)
(0830~0900) (0830~0930)
Keynote 1

(Speaker: Kazuo Sato)
(0900~1000)

Break
(1000~1030)

Oral Session 1 (A~D )
(1030~1200)

Oral Session 3 (A~D )
(0930~1100)

Break
(1100~1120)

= % (Lunch)
(1200~1330)

Keynote 4
(Speaker:Ji-Jun Zhao)
(1120~1220)

ﬂi%@&lwﬁé%%ﬁpg
¢ B * ¢ & Poster Session
(1330~1430)

= % (Lunch)
(1220~1330)

Keynote 2
(Speaker: Dong-Qing L)
(1430~1530)

Oral Session 4 (A~D )
(1330~1500)

Break (1530~1600)

Poster Session
(1500~1600)

Oral Session 2 (A~D )
(1600~1730)

8. % (Dinner)
(1800~2000)

L SRy
(Ferry Cruise)
(1630~1830)
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) 01. Nano-electro-mechanical Devices and Systems
A 214

(Room 1109)

02. Simulations for Nano Systems

03. Nano Material Fabrication and Applications

04. Fluidic Micro-components and Systems

B 2 Fikcivil

05. Micro Bio/Chemical Analysis Systems
(Room 1108 )

06. Microdevices for Power Supply and Energy Harvesting

07. Mechanical, Thermal, Magnetic Sensors and Actuators

C IRt g =
(Room 1111)

08. Micro-optical Devices and Systems

09. Wireless Communications Devices and Systems

D Ak B~ 8] 10. Design, Simulation and Testing
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2p

10 : 00~10 : 30

Al Hg & Sope

Nano Material Fabrication and Applications

AFA: RyEg O EER 3 BL: Room 1109
Time Paper ID Title Authors Page
10:30~10:45| A03 01 Dlamgnd—llke .Nar.locoposr[e (DLN) thin ﬁlm§ for T—S Santra, T-K | 41
possible applications in MEMS/NEMS devices | Barik, F-G Tseng
10:45~11:00| A03_02 21 35 4 v o B R
| * 0% A =i o 7 A~ R R
11:00~11:15] A03 03 * ﬂ " %L %ﬂ“"' " T 43
Foali A b B T AFFER
oKV R A K w2 fﬁgi\@f’j?‘;
11:15~11:30| A03_04 G4 ALAE B 0 g A Ié?J “wT | 44
PL B R DY R AN TR
YRR R IR AT T B G Stone-Wales 4% Kn2o | hopimg s 3
11:30~11:45| A02 02 kg |
SOILAS ADZ02 | () waemt w2 o B ep e 3 BIF| 2 R - soa
% Uniform Monolayer Deposition of Evaporable Y-Y Lin, C-Yi
11:45~12:00| A03 06 Droplet in Microwells for Fabricating Lin, D-J Yao, 46
Two-Dimensional Gold Nanoparticles Arrays F-G Tseng
Bl 2 ¥l Micro Bio/Chemical Analysis Systems
AfFA: HEi- EaE $ BL: Room 1108
Time Paper ID Title Authors Page
Assessment on the Distance-Dependent J-M. Obliosca,
10:30~10:45| BO5 01 | Fluorescence Variation of DNA-Cy3-Tailored P-C Wang, 47
Gold Nanoparticles Deposited on a Solid Surface F-G Tseng
Ao it Syt It i |1 Chuang
10:45~11:00| B0O5 08 . o . C-M Chen, C-S | 48
Electrochemical Determination of Hyaluronic . .
. Chien, C-H Lin
Acid
AR AT ERIN A e AR | MEE RIS
11:00~11:15| BO5_10 25 2 phot S 49
Generation of Temporal Logarithmic C-Y Chen, T-Y Tu,
11:15~11:30| BO5 11 | Concentration for Dose-Response Assays on D-S Jong, 50
Electrophysiological Studies A-M. Wo
e o REA - ~%
ERUN S BN R Sl N
11:30~11:45| B05_12 e T SETE s X 4% | 5]
- L g R EL R £ 55
% Observation of Nanoparticles Dynamics in T-W Huang,
A1 MicroWet-Cell Contained Solution under High |C-H Chu, G-C Yin,
11:45~12:00) BOS_14 Vacuum inside Electron Microscope and X-ray F-R Chen and 52
Microscope F-G Tseng
2010 9% 2~3p > ®=d LAE > Fa Y ET Y
BV =+ A A
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Cl #xkd-22 @ ®  Mechanical, Thermal, Magnetic Sensors and Actuators

AFA: FAEF O BN # B: Room 1111
Time Paper ID Title Authors Page
L SN
10:30~10:45| C07_14 * A EFREAERERLIZKFERR EIEI A Rz~ |53
> g. Im)
. o : . T-C Chou, L-J
10-45-11:00| CO7 09 M1croﬂu1d1c Whole-cell Biosensor fo'r Rapld Chien, C-H Chiou, | 54
- Detection of Low-level Water Toxicity
J-T Tseng
FI* s AN AR R G2 W ITERRAERT| .
0 ~ 0 2R ~ e 3
11:00~11:15| C07_11 2 B o FAF o~ HRE |55
Development of a 3D Distributed Carbon W-S Su, C-F Hu,
11:15~11:30| C07_13 | Nanotubes on Flexible Polymer for Normal and C-M Lin, and 56
Shear Forces Measurement W-L Fang
/‘—\ :‘._ e
EP L RRIEE kN2 FETRERBIELZZ FRLAD
11:30~11:45| Co7_07 [T/ 2 FIRREAAL L R RERMF LK 53‘1 CERE |57
el I
F x5
TR I
2w g y . R O~ BRI
:45~12: * I | 23 LH AR LT
11:45~12:00| CO7_17 | Y fI1* i wm@lafy RE 2 L4 2ok I EP 58
Flv £~ > g
D1 fig 5 3kt ~ Al e Design, Simulation and Testing
AiFA: KT > P 3 BL: Room 1110
Time Paper ID Title Authors Page
ELE é’p Prin
10:30~10:45| D10 05 | = fm+ Sphs 040758 jnif hfEir &2 9 % % gore~ 9% | 59
HEH
R AR T S S TR Y EEC R
10:45~11:00| D10_07 : = , - 60
- A5 A0 i 2 8 7 A
CMOS MEMS Z #$ihjicte i R 38 3 5 B P [E32 JRN: i
11:00~11:15| D10_08 | ¥ P R FRM| NI B2 61
N TRZEEEFR e SU PN Ty
11:15~11:30| D10 _09 AT A BB BT S A 1 w2 A% | 62
hzge SN SR
11:30~11:45| D10 11 | #73] MEMS # < £ % % 38 & b $£124 47 4 . f,;ﬁ * 163
? —
11:45~12:00| D10 _12 P pR R TRk B2 W FBA T > | 64
201097 239 > W2¥ LA F @ﬁd’*x%
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16 : 00~17 - 30

A2 Hg & LT

Nano Material Fabrication and Applications

AL (R PoF 3 BL: Room 1109
Time Paper ID Title Authors Page
FOF R 5 REE A A E RS TR e w
16:00~16:15| A03_07 s me o oy o RE SR
_ WAL R R 3 66
L E eh gk s ok wgraean - 2 o | TREG R AEA
R L e T EER R SRR R e
16:15~16:30 A03 08 A o' gE AL L e s . Tgﬁa:ﬂlé N ,@k ‘i‘ ﬁ’t 67
- ExZ K REA BF AT E T AR R A L e e
EaE I AR Ras e N
Alignment of Liquid Crystal with Nanoporous | C- H, T-T Tang,
16:30~16:45| A03 10 | Anodic Aluminum Oxide (np-AAO) Layer for | C-Y Hung, R-P | 68
LCD Application Pan,W-L Fang
AN E AR
16:45~17:00] A03 11 |Ge,SbyTesAp %t M # B E ZEE R 27 | ¥ &H -~ H12% | 69
EER B A=
) ' FAEZAAEREFH R AZZUE | REFE P o F
17:00~17:15| A03 12 2 B A & B b 70
Formation and characteristics of reactive Y-I Chen. T-F
17:15~17:30) A03 20 |sputtering deposited ZnNO thin film from n-type o 71
S . Young, C-H Li
to p-type conductivity by thermal annealing
B2 2 ¥pkindl Fluidic Micro-components and Systems
AL BIEP Wi 3 BL: Room 1108
Time Paper ID Title Authors Page
. , o7 b S| B LR R AR F A A L | .
16:00~16:15| B04 25 T IX o kre | 72
. . . . W-J Ju, M-C
16:15-16:30| Bo4_02 | K Rapid Prototyping of PMMA Microfluidic | -y, gy yang, | 73
P gatl2 L-M Fu
. . . . C-M Lin, C-C
16:30~16:45| B04 08 Hydrodynamic Well for an—mvaswe Single Tierng, gl Aty | REE
Cell Trapping
Wo
Experimental and Numerical Investigation into H-H Hou,
16:45~17:00) B04 10 | Micro-flow Cytometer with 3-D Hydrodynamic | C-H Tsai, L-M Fu | 75
Focusing Effect and Micro-Weir Structure R-J Yang
Y-A Chen, J-D
) ) A Microfluidics-based Home Use Sperm Quality | Huang, C-M. Lin,
17:00~17:15| B04 13 Chip C-Y Chen, A-M 76
Wo, Vincent
KL AR R G 8k R AR 0k R
17:15~17:30| B04 26 g ‘ ;o
- Bt g 2 R i 7
201097 239 > W2¥ LA F Y ET P
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C2 2@ ®  Micro-optical Devices and Systems

AdFEA: A h F i3 3 8L: Room 1111
Time Paper ID Title Authors Page
Y-J Tsai, I-F Yu,
) ) Focusing Properties of Near-field Plasmonic | Y-W Cheng, J-H Li,
lgbb=lgels) G 26 Fresnel Zone Plates S-H Chen, W-H 78
Sheu
' ' IR P ¥ % ST A 1Rl 2 HRAE~ZF A
16:15~16:30| C08 29 PDMS # 1 K- (= EY G 79
2% DVD 3 B2 R P § K e~ % EAF
16:30~16:45| CO8 30 E TR ALY S AR 0 1 g0
- ™ ’ID % = ]i Pﬁ ~ Jg{
Objective-type dark-field illumination for S-W Lin, J-H Hsu,
16:45~17:00f C08 31 multi-wavelength fluorescent detection of C-H Chang, and &1
capillary electrophoresis C-H Lin
WIS RPN TERLRF 2 FARE-HBUY
17:00~17:1 !
7:00~17:15| CO8 35 B s 4 B e 7 T 82
. RN E - 4
17:15-17:30] CO8 44 |k 4 Rixm® 2w - ikt #lefrdm | ¥ Rt
D2 g,k 3uR ~ Gl g4  Design, Simulation and Testing
AfFL: HPE KB # Bt: Room 1110
Time Paper ID Title Authors Page
e~ AR
AR e e | e 4 RERR b & Ry b
16:00~16:15| D10 _13 FrAL I,H s i e f‘; :,_ b8t Mm%~ % g | 84
= o =R "= 7H§Flg ;%_
Wﬁﬁ’f’ug “g’ﬁmiﬁ A iasiisall IE TSN SN
16:15~16:30| D10 _15 EHF T2 B A BT AR TR T ~ MR A 85
R -
* F Ti E"i&}i;ﬁ% &% 2 Gatentp+ T RE R
16:30~16:45| D10 16 |contact e FEiE 447 7 {70 2 5 S12Mb| #f 54z ~ =P § 86
LSS e A tRCD A 47 & FL =
16:45~17:00| D10 17 Edpe b2 LN RTY EEFST Rk~ F e | 87
17:00~17:15| D10 18 B ke g CEERRA A4 TG F T 88
e de A\ R BE
17:15~17:30| D10_21 X fe? IS ﬁg&uh}l% =7k % e }z)ffi ;{Fjj 89
' ' - & COz F o2 7 B BRIBT e '% %;3 >
2010 9% 2~3p > ®=d LAE > Fa @ﬁrrmug
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09 : 30~11 : 00

17

A3 % % 33 Simulations for Nano Systems & Nano Material Fabrication and Applications
AFA: PEE  Fki # 2k: Room 1109
Time Paper ID Title Authors Page
. . . . C-J Chang,
9:30~9:45 | A01 05 % Single dsDNA Manlpglatlon By Controlling P-C Wang , 91
- DEP Nano Virtual Pore
F-G Tseng
d poae RV IERE A BRR 2 )
9:45~10:00 | A02 01 PR i :3 _ ; iﬁi\ﬁ el I CMEE | 92
[
Fh T FRIEN 2 RS T E R :
-00~10- <2z di ~ B g 2
10:00~10:15] A02 03 355 (PMMA) 2 o B £ o 4] 2 4 FEE S B R | 03
Experimental matching method for the CP-E CC}EI ?’
10:15~10:30] A02 04 two-dimensional numerical simulation of & 94
- micro-floating zone in laser heated pedestal S-L Huang,
C-W Lan
10:30~10:45| A01_02 FBRERAZ KR LI WG e~ 2 BAL | 95
] A~ BE AR
10:45~11:00] A03_18 PURSSCB A RT R AR E 2 B AR i 5 R 96
F X g
B3 st Rfl#  Microdevices for Power Supply and Energy Harvesting
AL Fr¥ - 3 2L: Room 1108
Time Paper ID Title Authors Page
9:30~9:45 | B06_03 FH AR RE TR TR EXB~FARF | 97
CERD-T RS S RNV TR N
9:45~10:00 | B06_05 L R U 7 s e 98
Modeling and Analysis of a DC C-F. Chan
10:00~10:15] B06 06 | Electrostatic Vibration-to-Electricity : £ 99
. and Y Chiu
Micro Power Generator
_ . o SRR T B 2 B M AN R RE | B E R
10:15~10:30| B06_08 7 ¥ %4 100
C-T. Pan, Z-H Liu,
. .. . . . |J-S Tsal, Y-C Chen,
1030-10:45 B0c_12.| D5 Bbrision o el pselse i ng 1T 101
& 88y Chang and Y-C
Huang
% Microflow Cytometer for
10:45~11:00{ B04_04 | Three-dimensional Focusing with Sequence | H-C Lee, C-H Lin | 102
Micro-weir Structures
2010 9% 2~3p > ®=d LAE > Fa Y ET Y
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C3 kb2 ®  Mechanical, Thermal, Magnetic Sensors and Actuators

AL REHRE  RRH 3 8L: Room 1111
Time Paper ID Title Authors Page
0. BATRCH 5 1 LB PLE A 2008
9:30~9:45 | C07_03 g e i 7 @EL H TR 1103
. . #73] CMOS-MEMS * # el k38 | s F -~ F 35
9:45~10:00 | CO07 18 T e = 104
% DESIGN AND IMPLEMENTATION OF .
10:00~10:15| C07_19 A NOVEL CAPACITIVE-SENSING &%cwhin\y LCFEEI’ 105
MICROPHONE ’ 2
: Flv £~ BP &%
1T 5 CMOS-MEMS B £ 4R B 4 17 ’
10:15~10:30 C07_20 ’ ek FERTST w208 106
o S i
) ) A CMOS-MEMS Accelerometer with Tri-axis | M-H Tsai, Y-C Liu,
ORISR e Sensing Electrodes Arrays C-M Sun, W-L Fang 107
Fabrication and Design of Various Dimensions| C-T Pan, Y-C
10:45~11:00{ CO08 37 |of Multi-Steps Ashperical Microlens Arrays for| Chen, M-F Chen, |108
OLED Package J- P Yur, Y-C Hsu
D3 Hc,% vt~ Wi ke LM Design, Simulation and Testing & Fabrication and
Packaging Technologies & Miscellaneous
AFL A 1 AA 3 gL: Room 1110
Time Paper ID Title Authors Page
o : HIA P
»:F,,,; 4 /D)FIBJ ;;ﬁ_-},'\ T "
9:30~9:45 | D10 22 X IR e i i Fac s 109
}ﬁﬁﬂﬁﬂ & -
7 2
9:45~10:00 | D10 24 Design and Simulation of Micro Stent for Renal H-M Hsiao 110
- Artery Disease
ENE NIt
100~10: TR R A SR T
10:00~10:15| D11 01 VORI RA R R 3 R~ AT A 111
10:15~10:30| D11 _02 Biei t482 F - &Y sErcdE~ T RA [ 112
30-10. PRSI E|
10:30~10:45| D11 03 IEpprL IERE o Fﬁ&ﬁ“j 113
BRI~ MU
10:45~11:00| D12 01 | ERerfgsir Ak - ik a2 77 | 23R -~w4 % 114
2010 9% 2~3p > ®=d LAE > Fa Y ET Y
8 =il A SR
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13 1 30~15: 00

Ad Hz & SuEpE

Nano Material Fabrication and Applications

AiFL: ZA HEH # 2L: Room 1109
Time Paper ID Title Authors Page
% ocil § § 4 ¥ %45 (Ca-alpha-SIAION)Z | § 4k ~ 513 %
13:30-13:45| AQ3 22 | ERFEF T3 ;; a-alpha SIAION)2- | 345 ~ FIA ¥ 116
v ﬁ_%“ﬂ‘é’
T A
e in K PRGN TR A | R e
13:45~14:00] A03_23 o 72 7 8] ik g b 117
B E
Brg 2583
14:00~14:15 A03 24 | #5-k Polybenzoxazine fis * ** /i T BB ~ = > « Boas 4 « 5% |18
AN SRR
7"tll.bﬁ,,\;“i§ /. ‘r/L"‘lv—iﬁ’Ibiql p
14:15~14:30| A03 25 kg A f; e 3l f e vl PR -£2R2 (119
PF'
14:30~14:45| A03 27 AAO HFFRE* »t 2 X BT S Wi FRE 2~ 0 1120
FP i
, , BJ»S’[‘F%@'}’ FonB e g iEwenpel | -
14:45~15:00] A03_34 B~ T 1 R R w22 R 121
B4 2 F il Fluidic Micro-components and Systems
AFEA: BIARE BRE ¥ 2t: Room 1108
Time Paper ID Title Authors Page
A BESNE 13
L kg A R P BN e iR A e ,
13:30~13:45| B04 15 |* P ﬁﬁ, ?g B0 T I AT ZE% Fa 122
- %,\ rg I—‘-%‘ 7_ A 7}‘% Bﬂ’_l{ J\ .Mu I
’ il -
A New Microfluidic Chip for Formation of I-H Wane and
13:45~14:00| B04 01 Emulsion Micro-droplets Utilizing a g 123
- G-B Lee
Normally-closed Valve
n,‘j:‘ R “_/E'_“'"“ L ok [5 . )
14:00~14:15| B04 20 e &M’Hi ‘i‘g‘;"i ;;‘l LIRS R RE P& 124
F2 5 PP
A ;L%:élb ERNN ] \q_,/ﬂ ﬁgﬁ'{liﬁim ”?ﬁ 4 o a :
14:15~14: B04 22 SRB e LM
5~14:30| B04 R TR b BRB 125
% A Continuous Microfluidic System for YI-{HI(Iililzn’
14:30~14:45| B04_14 | Systematic Evolution of Ligands Exponential 3.C Shies’h 126
Enrichment G-B Lee
. . g@?/\ﬁ—,@ﬁiwéﬁ—l?ﬁi} 'L/Tﬁ_./\BFFS:E E’i\ﬁ_‘%}‘g%
14:45~15:00| B04 17 5 sig sy |127
201097 239 > W2¥ LA F @ﬁd’*x%
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C4 22 ®  Micro-optical Devices and Systems

Devices and Systems

& Wireless

Communications

i F AR F@3 3 Bk: Room 1111
Time Paper ID Title Authors Page
. ) ) H-P Chen,S-M
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MEMS need science: Challenging the mysteries of
anisotropic etching of Si

Kazuo SATO

Micromachining & MEMS Laboratory, Nagoya University, Japan
Abstract

Micromachining & MEMS Laboratory, Nagoya University is pursuing research
in two directions. One is creating new device-concepts and those prototyping, and the
other is materials science focusing on physical and chemical properties of Si as a
MEMS material. As a part of the latter research, we are investigating physics of
anisotropic etching of single crystal silicon and also quarts to meet demands of MEMS
industries, which are still facing difficulties due to mysteries in fabrication processes.
We firstly characterized the anisotropy in etch rate for a number of orientations and
made it possible to analyze etch profiles for arbitrary masking patterns. Secondary, we
investigated the mechanisms of anisotropy change according to a difference in etching
conditions. Effects of a small amount of impurities and additives in alkaline etching
solutions on the etch rates of Si were investigated. Mechanisms of a drastic change in
anisotropy by the addition of surfactant to etching solutions are clarified. Such basic
research allowed us to develop new processes extending a variation of 3-D structures
fabricated by wet etching process.

1. Etch rate characterization and etching simulation

We established the method for characterizing etch-rate anisotropy as functions of
crystal orientations. We commercialized an etch-rate database ODETTE, and etching
simulation system Fabmeister-ES (former name: MICROCAD) by applying our
characterization methods.

Contact probe
(110)
A
R=22 mm Probing network

(001)

P Single-crystal silicon specimen
(110)

Fig. 1 Characterization of etch rate anisotropy for total orientations. Hemispherical Si
specimen (left) is etched in different etching conditions. Measuring the profiles before
and after etching provides us etch rate for any orientations (middle). An example of
etch rate contour map for 40%KOH solution (right).

2. Etching physics and its application to MEMS structuring

We are investigating etching physics for explaining a change in anisotropy. A
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multidisciplinary approach is necessary by combining scientists of different fields
such as physics and chemistry. Our collaboration partners in academia are Twente
Univ. in etching models, Helsinki Univ. Tech. in the first-principle calculation, and
Tohoku Univ. in solid-liquid interface analysis. As the results of our collaboration
research, it turned out that some of the conventional common knowledge in etching

must be rewritten as follows.

(1) Etch rate ratio among orientations must not be explained by the number of
dangling bonds of an atom on an ideally flat crystal surface. Atomic steps
schematically shown in Fig. 2 existing on a crystal surface which are easily attacked
by solutions are dominating etch rates of silicon.

(2) Effects of cations so far neglected in etching reaction became evident. Using the
first-principle calculation, it was proved that a small amount of Cu-ion can pin up the
movement of Si atomic steps resulting in a decrease in etch rate and also micro
pyramids formation.

(3) When a small amount of surfactant Triton X-100 is added to TMAH solution, the
etch rate drastically changed as shown in Fig. 3. The reason why the etch rate for (110)
decreases under the existence of the surfactant was recently clarified by means of
in-situ FTIR solid-liquid interface analysis. It is due to the selective adsorption of the
surfactant molecule to the crystal orientations such as (110) and (111), while little to
(100) as shown in Fig.4.

(4) Anisotropic wet etching on Si (100) was so far believed resulting in a rectangular
etched recess defined by (111). However, recess of any round profiles (Fig. 5) can be
etched on (100) using TMAH with a surfactant. This means we can fabricate a new
type of the 3-D shapes etched by wet processes.

(I
min max
,S_)m) (111) ,Ew)
(110) (110)
L 0
k3 30
* - (100) ¢ (100)
(ml)ﬂ" ir o S (ml)ll” 3r o L
25%TMAH 25%TMAH + REEtH|
Fig.2 Atomic steps on Si(111) . Fig.3 Effects of a surfactant in TMAH

solution on a change in anisotropy of etch rate.
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C-H
] — 2873
1(c) (100)-Si in TMAH+Triton (d) (110)-Si in TMAH+Triton
= | 5 T A\
< 2874C_H <
| . 2950 8 1 N
2 2077 (Si-Hyy 4 e Y 5 2040 (Si-H) 1t Time 7]
2000 2200 2400 2600 2600 3000 2000 2200 2400 2600 2800 3000
Wavenumber (cm™') Wavenumber (cm™)

Fig.4
Selective adsorption of surfactant molecule on to the Si(110) observed by in-situ FTIR
spectra, resulting in a depression of etch rate for that orientation.

Fig.5 Conformal etch profiles on Si(100) using 25%TMAH solution with 0.1% Triton.
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Applications of Electrokinetic Microfluidics in
Lab-on-a-Chip Devices
Dongging Li

Department of Mechanical and Mechatronics Engineering

University of Waterloo
Abstract

Imagine holding a business-card-sized, fully functional biomedical diagnostic lab in
your hand! A lab-on-a-chip (LOC) is a miniaturized biomedical laboratory built on a
thin glass or plastic plate with a network of microchannels, electrodes, sensors and
electronic circuits. The lab-on-a-chip devices can duplicate the specialized functions
as their room-sized counterparts, such as clinical diagnoses of bacteria, viruses and
cancers.

Because of the size of the microchannels, the amount of the liquids involved in such a
LOC is on the order of nanoliters, and hence the samples and reagents consumption is
significantly less than that required in conventional lab tests. Consequently, the
reaction and test time 1is dramatically reduced. Furthermore, using the
microfabrication technology, we can easily make many parallel microchannel systems
on a single chip, so that one chip can perform multiple tests at the same time.
Electrokinetic microfluidics provides unique advantages to LOC devices. Because of
using electrical fields to control all the operations on a chip, the chip has no
mechanical moving parts, no external pumps, tubing and valves, etc; multiple steps of
a test can be conducted automatically on a single chip. This makes the lab-on-a-chip
devices truly portable. The lab-on-a-chip technology is particularly useful for
point-of-care and field applications. Clearly, the lab-on-a-chip technology as tools in
analytical chemistry and biomedical sciences has enormous potential in developing
new technology and reducing the cost.

To realize a specific biomedical or biochemistry assay on a lab-on-a-chip device, the
lab-on-a-chip device must be able to perform the following microfluidic functions on a
single chip: pumping, flow switching, mixing samples/reagents, sample dispensing
and separating molecules and cells. All these microfluidic functions can be realized by
the electrokinetic means such as electroosmosis, electrophoresis and dielectrophoresis.

Microscale electrokinetic phenomena originates from the electrostatic charges or
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induced charges at the solid-liquid interfaces and liquid-fluid interfaces and the
interactions of these charges with the applied electric field. Essentially all

solid and liquid surfaces in contact with aqueous solutions have electrostatic charge.
These charges attract the counterions and repel the coions in the solution and form the
electric double layer (EDL) near the solid-liquid or liquid-fluid interface. The
interaction of the net charge in the EDL with the applied electric field moves these
ions and, via the viscous effect, generates the liquid motion. This is the electroosmotic
flow. R Relative to the surrounding liquid, the motion of a charged particle driven by
an applied electric field is called the electrophoresis. Electroosmotic flow of the liquid
and the electrophoresis motion of the charged particles are two key methods used in
transport and manipulation of liquids, molecules and cells in microchannels. In
addition to electrostatic charge effects, electric field can induce electric
charge/polarization on dielectric particles. The interaction of the induced
charge/polarization with a non-uniform electric field can also create the particles’
motion, called dielectrophoresis. Dielectrophoresis has been used to manipulate
motion of particles such as plastic particles and biological cells in microchannels. This
presentation will explain the principles of these electrokinetic phenomena and their
applications in LOC devices.

In addition, several non-linear electrokinetic phenomena will be introduced, including
electrowetting, dielectrophoresis and induced-charge electrokinetics.

In this presentation, the following LOC devices will be discussed.

* Real-time PCR Lab-on-a-chip detection technology: The Real-time PCR is a
direct, rapid, quantitative and extremely sensitive technique for detecting a tiny
amount of bacteria (e.g, E. coli, anthrax), viruses, and cancers by detecting a
fluorescent signal produced proportionally during the amplification of a specific DNA
sequence in a sample.

* Immunoassay lab-on-a-chip for detecting bacteria, viruses (e.g., HIV, SARS,
anthrax and BSE (mad cow)) and cancers. The detection on this chip is based on
antigen-antibody reactions. This chip is a fully automatic handheld immunoassay
laboratory, with high accuracy and low cost. It can simultaneously detect multiple
pathogen targets from multiple patient samples on a single chip (in 25 minutes)

*  DC-Dielectrophoresis (DC-DEP) lab-on-a-chip for separating cells and bacteria
by size from biofluids. This method is based on a physical
phenomena—DC-dielectrophoresis, can continuously separate, for example, white
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blood cells or bacteria from blood, without cell labeling. The device has no
mechanical moving parts and no filters.

* Flow cytometer Lab-on-a-chip: This fully automatic handheld flow cytometer
chip device can separate, count and detect various blood cells (e.g., CD+4) from a
drop of blood.

*  Cellular lab-on-a-chip for single cell analysis. Such a lab-on-a-chip can separate a
single cell from a population of cells, put the cell in a micro-chamber in the chip and
then deliver reagents to the selected cell. A key capability of this chip is to control the
micro-environment of the cell chamber in terms of the temperature, the nutrient and
drug concentration gradients around the cell. Such a cell lab chip allows controlled,
quantitative studies of living cells and has enormous potential in drug discovery and
other pharmaceutical research and development. On-chip cancer tumor cell culture
and cancer cell immunoassay have been successfully demonstrated.

Future development of LOC technology requires developing advanced photonics
and optic technology for (1) on-chip manipulation of single molecules; (2) integrated
and sensitive on-chip detection of biochemical reactions; (3) nanoscale fluidic
visualization.
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A Large Area Large Angle Si Scanning Micro Mirror

Star Huang
SAE Consultant

Emeritus Professor

National Tsing Hua University

Abstract

Silicon scanning micro mirror has been around for some years and billions of micro
mirrors has been used in consumer products such as DLP in desk top projectors and
hand held pico projectors. However, these micro mirrors are either small area or small
scanning angle micro mirror devices. The application of scanning micro mirror in laser
printer requires large area and large angle micro scanning mirror; large area for better
resolution and large angle for page wide scan at short working distance. This talk will
present the concept to design a large area large angle scanning micro mirror by using
cascade distributed hinges to achieve these goals, the key fabrication technologies,
including the backend testing package and testing. The specifications of scanning
mirror for high speed high resolution laser printers are outlined and the detail
performance measured results of the fabricated devices will be presented including
some preliminary reliability test data.
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First-principles simulations of carbon nanostructures

.o

Jijun Zhao

Key Laboratory of Materials Modification by Laser, lon and Electron
Beams (Dalian University of Technology), Ministry of Education, Dalian
116024, China.

College of Advanced Science and Technology and School of Physics and
Optoelectronic Technology, Dalian University of Technology, Dalian
116024, China.

Abstract

In the past two decades, there have been tremendous interests in the carbon
nanostructures of different dimensions, including fullerene, nanotube, graphene, and
nanodiamond, etc. Using first-principles method incorporated with some
empirical/semiempirical approaches, we have recently investigated the structural,
mechanical, electronic, and transport properties of a variety of carbon nanostructures
[1-5]. In this presentation, I will briefly illustrate some of these progresses from our
group, with emphasis on the fascinating physical properties of these carbon
nanostructures associated with potential applications.
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序言

    「第十四屆奈米工程暨微系統技術研討會」於99年9月2-3日假國立中山大學圖書資訊大樓舉辦。今年適逢中山大學30周年校慶，「三十而立 立如山石」在此而立之年承辦本屆研討會深具意義，謹在此對各界的支持致上最高的謝意。

    第十四屆研討會規劃有四大會議主軸，分別是A.奈米科技 B.生醫微流體 C.感測器與致動器及D.微系統技術。承蒙各位教授先進及各級委員之協助，本屆研討會無論在投稿論文數及參與人數均有顯著成長，其中論文接受數為196篇，包含96篇口頭報告及100篇壁報論文。論文委員會並從投稿論文中推選20篇最佳論文獎入選論文，安排於各口頭報告場次中，並於入選論文中推薦4篇會議最佳論文及8篇佳作以茲鼓勵。大會並同步舉辦展覽會，以提供與會者最新之微奈米產品及設備訊息，所規劃之22個展覽攤位也由深耕國內之廠商全數承租，顯示國內微奈米研究之蓬勃發展與商業活力。

    本屆會議特別邀請日本Nagoya University之Kazuo Sato教授、加拿大Waterloo University之Dong-Qing Li教授、現任職於香港SAE Magnetics (HK) Ltd.之黃瑞星教授以及大連理工大學的趙紀軍教授等分別擔任大會之Keynote Speakers。此外，大會於會議結束後特別安排搭乘遊輪遊覽高雄港之活動，除提供一輕鬆、感性之時段讓與會者可以更進一步進行學術交流外，並讓與會者從海上遠眺中山大學依山傍海的校園與領略海洋首都高雄之美。

    國立中山大學、工業技術研究院及中華民國微系統暨奈米科技協會誠摯感謝所有與會者，以及參與本屆會議之籌畫人員、協辦單位、贊助單位及參展廠商，因為有各方的協助使得大會得以順利進行。最後，敬祝所有與會者都能有豐碩的收穫與合作，並祝大家身體健康、工作順利。

                國立中山大學機械與機電工程系 教授兼副研發長
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參展廠商攤位平面配置及編號
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		攤位編號

		攤位名稱

		展品名稱或公司主要業務

		網址



		1

		王鼎精密股份有限公司

		世界時區鐘錶機芯，精密微小塑膠射出零件，精密微小線圈，步進馬達，精密微電子組裝

		www.atop9999.com.tw



		2

		奕葉國際

有限公司

		量測機台

		www.probestaion.com



		3

		昊青股份

有限公司

		Mathematica, Origin, XFDTD

		www.sciformosa.com.tw



		4

		汎達科技

有限公司

		可變焦觀察鏡頭

		http://www.pentad.com.tw



		5

		景興電腦科技有限公司

		日本NEC紅外線熱影像測溫儀 FS系列.高畫質影像顯微鏡 SS.高畫質影像工業內視鏡

		http://www.chct.com.tw



		6

		國立虎尾

科技大學

		微系統暨奈米科技相關之研究成果

		http://www.nfu.edu.tw



		7

		俊尚科技股份有限公司

		原子層鍍膜設備、奈米鑽石鍍膜設備



		http://www.junsun.com.tw



		8

		德芮克

國際股份

有限公司

		粒徑及分散分析設備

		www.trekintal.com.tw



		9

		岱美亞洲

公司

		代理國外儀器設備: 產品包括 1.奈米碳管、奈米線、Graphene成長設備、Thermal CVD、 RTP 2.多功能材料測試儀 3.薄膜厚度測量儀 4.磁性測量儀 5.奈米級位移計 6.奈米級定位工作台 7.接觸3D表面輪廓測量儀 8.奈米級光學3D輪廓測量儀 9.光學式薄膜應力測量儀 10.防震台

		www.dymek.com



		10

		妙點企業股份有限公司

		代理振動相關領域測試設備。產品包含:振動測試機/振動控制品/微振加速規/光學位移感測器/運輸記錄器

		http://www.magicdot.com.tw



		11

		宇燦股份

有限公司

		微機電分子氣相沉積系統(MVD)

		http://www.ultrapro.com.tw/index.php



		12

		國科企業

有限公司

		Kammrath & Weiss 顯微觀測材料試驗機、Agilent nano 奈米壓痕試驗機/奈米級萬能試驗機、MTS 微小力學試驗機

		http://www.sinodynamics.com.tw/



		13

		新皋企業股份有限公司

		原子力顯微鏡用探針

		http://www.amplegoal.com.tw/



		14

		愛發股份

有限公司

		振動機、材料試驗設備、CAD/CAM/CAE軟體

		www.apic.com.tw



		15

		海金龍企業有限公司

		SU8 photoresist ,OPV & OLED masterials ,
Aerosol Jet ,HF VPE,Novacentrix

		www.gsdtec.com.tw



		16

		元利儀器股份有限公司高雄分公司

		OLYMPUS OLS4000雷射共軛焦點顯微鏡

		http://www.yuanyu.com.tw/yuanli/Company.asp



		17

		技邦企業股份有限公司

		各式CCD、原子顯微鏡探針、光譜相機

		www.keybond.com



		18

		富鑫奈米科技股份有限公司

		1.新世代奈米研磨分散設備及應用
2.奈米分散液專業代工服務

		www.justnano.com.tw



		19

		三朋儀器股份有限公司

		1.金相設備2.精密量測設備3.環境檢驗設備4.材料測試設備5.半導體檢測設備6.奈米相關設備7.原子力顯微鏡(AFM)8.高速攝影機

		www.sanpany.com.tw



		20

		拉奇企業

有限公司

		有機膜之聚對二甲苯氣相沉積系統設備(PARYLENE COATING MACHINE)

		www.corecn.com.tw



		21

		磐拓國際股份有限公司

		粉/液體, 軟質材料的特性分析儀器, 如粒徑分析儀、分散穩定性分析儀、微流變分析儀..等

		www.titanex.com.tw



		22

		鑫陶應用材料有限公司

		各種尖端材料, 如奈米材料, 導熱材料, 導電及金屬材料, 陶瓷材料..等

		www.titanex.com.tw





第14屆奈米工程暨微系統技術研討會

分組研討議程表

一、口頭報告論文:

※敬請各位發表人，於各場會議開始前15分鐘將報告檔案放置會場電腦中。每篇論文報告時間為12分鐘，提問3分鐘，共15分鐘。

※有★標記為本屆論文獎候選名單

		領域與場地

		論文類別



		A  奈米工程


( Room 1109 )

		01.  Nano-electro-mechanical Devices and Systems



		

		02. Simulations for Nano Systems






		

		03. Nano Material Fabrication and Applications



		B 生醫微流體


( Room 1108 )

		04. Fluidic Micro-components and Systems



		

		05. Micro Bio/Chemical Analysis Systems



		

		06. Microdevices for Power Supply and Energy Harvesting



		C 微致動與傳感器


( Room 1111 )

		07. Mechanical, Thermal, Magnetic Sensors and Actuators



		

		08. Micro-optical Devices and Systems



		

		09. Wireless Communications Devices and Systems



		D 微系統設計、製造封裝與材料技術


( Room 1110 )

		10. Design, Simulation and Testing



		

		11. Fabrication and Packaging Technologies



		

		12. Miscellaneous





Oral Session 1  9月2日  10：00～10：30

		A1 微系統技術     Nano Material Fabrication and Applications



		主持人:  朱訓鵬   游萃蓉                                    地點: Room 1109



		Time

		Paper ID

		Title

		Authors

		Page



		10:30~10:45

		A03_01

		Diamond-like Nanocoposite (DLN) thin films for possible applications in MEMS/NEMS devices

		T-S Santra, T-K  Barik, F-G Tseng

		41　



		

		

		

		

		



		10:45~11:00

		A03_02

		以氧化鋁為緩衝層增進填鐵奈米碳管叢之成長與填鐵效率

		江衍諭、蘇志中


古昇灝、張所鋐　

		42　



		

		

		

		

		



		11:00~11:15

		A03_03

		★ 利用溶劑鑄造法製作出

可控制性介孔隙材料

		何宗承、張家榮

王本誠、曾繁根

		43　



		

		

		

		

		



		11:15~11:30

		A03_04

		奈米孔洞應用於神經細胞之

仿生結構晶片的研究

		何符漢、盧彥蓓

林明瑜、歐育誠

楊中堯、葉哲良

		44　



		

		

		

		

		



		11:30~11:45

		A02_02

		以密度泛涵理論研究具有Stone-Wales缺陷之（4，4）單壁碳化矽奈米管的機械和電子性質

		朱訓鵬、王耀群

李家紘、邱敏甄

		45　



		

		

		

		

		



		11:45~12:00

		A03_06

		★ Uniform Monolayer Deposition of Evaporable Droplet in Microwells for Fabricating Two-Dimensional Gold Nanoparticles Arrays

		　Y-Y Lin, C-Yi Lin, D-J Yao,


 F-G Tseng

		46　



		

		

		

		

		



		B1 生醫微流體     Micro Bio/Chemical Analysis Systems



		主持人:  饒達仁   洪敏勝                                    地點: Room 1108



		Time

		Paper ID

		Title

		Authors

		Page



		10:30~10:45

		B05_01

		Assessment on the Distance-Dependent Fluorescence Variation of DNA-Cy3-Tailored Gold Nanoparticles Deposited on a Solid Surface

		J-M. Obliosca, 


P-C Wang, 


F-G Tseng

		47　



		

		

		

		

		



		10:45~11:00

		B05_08

		★ A Novel Microchip System Integrated with Gold Nano-Electrode Ensemble for Electrochemical Determination of Hyaluronic Acid

		Y-T Chuang, 


C-M Chen , C-S Chien, C-H Lin　

		48　



		

		

		

		

		



		11:00~11:15

		B05_10

		以介電泳微流體元件量測內皮細胞在膠原蛋白表面之貼附力

		陳志彬、羅崇綱

洪敏勝

		49　



		

		

		

		

		



		11:15~11:30

		B05_11

		Generation of Temporal Logarithmic Concentration for Dose-Response Assays on Electrophysiological Studies

		C-Y Chen, T-Y Tu, D-S Jong, 


A-M. Wo

		50　



		

		

		

		

		



		11:30~11:45

		B05_12

		奈米結構增強免標定式干涉式

光纖生物感測器之靈敏度

		陳聖杰、曾元泰


張勁淳、吳秉純


曾繁根　

		51　



		11:45~12:00

		B05_14

		★ Observation of Nanoparticles Dynamics in MicroWet-Cell Contained Solution under High


Vacuum inside Electron Microscope and X-ray Microscope 

		　T-W Huang, 


C-H Chu, G-C Yin, F-R Chen and 


F-G Tseng

		52　



		

		

		

		

		





C1 微致動與傳感器   Mechanical, Thermal, Magnetic Sensors and Actuators


		



		主持人:  李永春   楊燿州                                    地點: Room 1111



		Time

		Paper ID

		Title

		Authors

		Page



		10:30~10:45

		C07_14

		★ 矽質撓性觸覺感測陣列之設計與實現

		胡志帆、黃信瑀

溫志杰、林立元

方維倫

		53　



		

		

		

		

		



		10:45~11:00

		C07_09

		Microfluidic Whole-cell Biosensor for Rapid Detection of Low-level Water Toxicity

		T-C Chou, L-J Chien, C-H Chiou, 

J-T. Tseng

		54　



		

		

		

		

		



		11:00~11:15

		C07_11

		利用改良式溶膠凝膠塗佈法製作鋯鈦酸鉛壓電陶瓷厚膜

		李永春、林峻毅　

		55　



		

		

		

		

		



		11:15~11:30

		C07_13

		Development of a 3D Distributed Carbon Nanotubes on Flexible Polymer for Normal and Shear Forces Measurement

		　W-S Su, C-F Hu, C-M Lin, and 

W-L Fang

		56　



		

		

		

		

		



		11:30~11:45

		C07_07

		預防土石流預警系統之土壤含水量感測器之設計與製作

		杜畯瑋、楊志安

黃建仁、馬榮華

李佳言　

		57　



		

		

		

		

		



		11:45~12:00

		C07_17

		★ 利用玻璃回融製程實現單軸全差分加速計

		許義昌、孫志銘

林炯彣、徐家保

李侑道、蔡明翰

劉育嘉、方維倫

		58　



		

		

		

		

		



		D1 微系統設計、製造封裝與材料技術     Design, Simulation and Testing



		主持人:  蘇育全   楊政達                                    地點: Room 1110



		Time

		Paper ID

		Title

		Authors

		Page



		10:30~10:45

		D10_05

		毛細力驅動於矩形直流道的解析與實驗

		張喬凱、賴珈均

李政庭、張恩旗

鍾震桂

		59　



		

		

		

		

		



		10:45~11:00

		D10_07

		以分子動力學研究奈米碳管不同挫曲模態的變形型態與機制

		張怡玲、范譽馨

胡智捷

		60　



		

		

		

		

		



		11:00~11:15

		D10_08

		★ CMOS MEMS Z 軸微加速度計與電容感測電路之整合及實現

		林佳暐、康育齊

陳榮順、林建宏　

		61　



		

		

		

		

		



		11:15~11:30

		D10_09

		超聲波震動輔助式雷射微細加工

		邱繼正、李永春

		62　



		

		

		

		

		



		11:30~11:45

		D10_11

		新型MEMS中心支撐電容式麥克風特性分析

		楊政達、黃立嘉

許仁碩

		63　



		

		

		

		

		



		11:45~12:00

		D10_12

		阻抗量測電路系統之設計與應用

		許彧祥、蘇育全

		64　



		

		

		

		

		





Oral Session 2  9月2日  16：00～17：30

		A2 微系統技術     Nano Material Fabrication and Applications



		主持人:  戴慶良   楊台發                                      地點: Room 1109



		Time

		Paper ID

		Title

		Authors

		Page



		16:00~16:15

		A03_07

		聚苯胺摻雜多壁奈米碳管整合電路之

葡萄糖感測器

		林威邑、戴慶良

		66　



		

		

		

		

		



		16:15~16:30

		A03_08

		★ 以光輔助沉積法沉積鉑奈米顆粒於二氧化鈦奈米顆粒上應用於直接甲醇燃料電池

		林峻霆、黃鴻基

楊智仲、蘇育政

朱念南、蕭銘華

		67　



		

		

		

		

		



		16:30~16:45

		A03_10

		Alignment of Liquid Crystal with Nanoporous Anodic Aluminum Oxide (np-AAO) Layer for LCD Application

		C- H, T-T Tang, C-Y Hung, R-P Pan,W-L Fang　

		68　



		

		

		

		

		



		16:45~17:00

		A03_11

		Ge2Sb2Te5相變化材料熱傳導係數量測之研究

		孫偉哲、黃郁仁

黃胤諴、簡恆傑

謝宗雍、饒達仁

		69　



		

		

		

		

		



		17:00~17:15

		A03_12

		氧化鋅奈米薄膜非揮發性記憶體元件之製程及特性分析

		陳昭宇、楊台發

徐冠婷

		70　



		

		

		

		

		



		17:15~17:30

		A03_20

		Formation and characteristics of reactive sputtering deposited ZnNO thin film from n-type to p-type conductivity by thermal annealing

		　Y-J Chen, T-F Young, C-H Li

		71　



		

		

		

		

		



		B2 生醫微流體    Fluidic Micro-components and Systems



		主持人:  傅龍明   莊承鑫                                    地點: Room 1108



		Time

		Paper ID

		Title

		Authors

		Page



		16:00~16:15

		B04_25

		底切蝕刻技術製作微孔洞於超微液滴生成之研究及其製藥應用

		藍俊弘、林哲信

		72　



		

		

		

		

		



		16:15~16:30

		B04_02

		★ Rapid Prototyping of PMMA Microfluidic Chips Utilizing a CO2 Laser

		　W-J Ju, M-C Wu, R-J Yang, L-M Fu

		73　



		

		

		

		

		



		16:30~16:45

		B04_08

		Hydrodynamic Well for Non-invasive Single Cell Trapping

		　C-M Lin, C-C Tseng, and Andrew Wo

		74　



		

		

		

		

		



		16:45~17:00

		B04_10

		Experimental and Numerical Investigation into Micro-flow Cytometer with 3-D Hydrodynamic Focusing Effect and Micro-Weir Structure

		　H-H Hou, 

C-H Tsai, L-M Fu


 R-J Yang

		75　



		

		

		

		

		



		17:00~17:15

		B04_13

		A Microfluidics-based Home Use Sperm Quality Chip

		　Y-A Chen, J-D Huang, C-M. Lin, C-Y Chen, A-M Wo, Vincent

		76　



		

		

		

		

		



		17:15~17:30

		B04_26

		整合層流擾動現象與光纖懸臂樑於

微流體晶片之應用

		朱伯堯、林哲信

林世偉

		77　



		

		

		

		

		



		C2 微致動與傳感器   Micro-optical Devices and Systems



		主持人:  范士岡   李佳翰                                     地點: Room 1111



		Time

		Paper ID

		Title

		Authors

		Page



		16:00~16:15

		C08_26

		Focusing Properties of Near-field Plasmonic Fresnel Zone Plates

		Y-J Tsai, I-F Yu, Y-W Cheng, J-H Li, S-H Chen, W-H Sheu

		78　



		

		

		

		

		



		16:15~16:30

		C08_29

		利用噴流式旋轉塗佈系統製作

PDMS軟性模仁

		莊承鑫、吳幸昇

蔡嵩玟、莊峰富

		79　



		

		

		

		

		



		16:30~16:45

		C08_30

		應用DVD讀取頭技術量測多層膜

曲面光學元件

		林君維、吳嘉哲

陳志敏

		80　



		

		

		

		

		



		16:45~17:00

		C08_31

		Objective-type dark-field illumination for multi-wavelength fluorescent detection of capillary electrophoresis

		S-W Lin, J-H Hsu, C-H Chang, and 

C-H Lin　

		81　



		

		

		

		

		



		17:00~17:15

		C08_35

		步階旋轉式黃光微影製作無接縫滾筒模仁及應用於微透鏡光學膜陣列

		　李永春、蕭飛賓

陳泓瑋

		82　



		

		

		

		

		



		17:15~17:30

		C08_44

		★ 介電泳致動之液態-液態光波導性質量測

		　盧羿彣、邱誠樸

范士岡

		83　



		

		

		

		

		



		D2 微系統設計、製造封裝與材料技術  Design, Simulation and Testing



		主持人:  林明澤   朱俊勳                                    地點: Room 1110



		Time

		Paper ID

		Title

		Authors

		Page



		16:00~16:15

		D10_13

		以光學方法量測微槳型懸臂樑上金屬薄膜材料靜態與動態行為

		鄭雅琪、童麒嘉

陳冠綸、曾偉庭

林明澤　

		84　



		

		

		

		

		



		16:15~16:30

		D10_15

		電漿輔助化學氣相沉積氮化矽薄膜之破壞與疲勞性質檢測及其在微系統結構可靠度

之分析與應用

		黃致凱、吳秉欣


歐廣順、陳國聲

		85　



		

		

		

		

		



		16:30~16:45

		D10_16

		不同Ti薄膜厚度沉積在周邊Gaten+p+ contact的電阻值特性研究和在70奈米512Mb動態隨機記憶體的tRCD問題改善

		黃國興、林成利

賴岱鈺、蔡明憲

李再立

		86　



		

		

		

		

		



		16:45~17:00

		D10_17

		具指向性之陣列式壓電揚聲器研究

		莊承鑫、黃舜暉

		87　



		

		

		

		

		



		17:00~17:15

		D10_18

		原子層沉積技術之氧化鋅薄膜應力分析

		蕭俊卿、黃聖文

		88　



		

		

		

		

		



		17:15~17:30

		D10_21

		★ 應用於直接甲醇燃料電池之奈米等級陽極CO2氣泡行為模式觀測技術

		廖振傑、彭顯智

葉宗洸、潘欽、

曾繁根

		89　



		

		

		

		

		



		

		

		

		

		





Oral Session 3  9月3日  09：30～11：00

		A3 微系統技術Simulations for Nano Systems & Nano Material Fabrication and Applications



		主持人:  楊啟榮   許光城                                  地點: Room 1109



		Time

		Paper ID

		Title

		Authors

		Page



		9:30~9:45

		A01_05

		★ Single dsDNA Manipulation By Controlling DEP Nano Virtual Pore

		C-J Chang ,

P-C Wang ,

F-G Tseng

		91



		

		

		

		

		



		9:45~10:00

		A02_01

		由內能變化探討奈米壓痕基材效應之


有限元素分析

		　江智揚、陳國聲

		92



		

		

		

		

		



		10:00~10:15

		A02_03

		運用平行處理於全原子模型之碳氫化合長鏈高分子(PMMA)奈米壓印成型分析

		　許光城、周墩秦

		93



		

		

		

		

		



		10:15~10:30

		A02_04

		Experimental matching method for the two-dimensional numerical simulation of micro-floating zone in laser heated pedestal

		P-Y Chen,


C-L Chang ,


S-L Huang ,


C-W Lan

		94



		

		

		

		

		



		10:30~10:45

		A01_02

		高深寬比矽基奈米孔洞陣列元件製備

		何京諭、王國禎

		95



		

		

		

		

		



		10:45~11:00

		A03_18

		以濕式蝕刻製作奈米壓印之矽基模板

		許哲維、張元震

李永春

		96



		B3 能源科技   Microdevices for Power Supply and Energy Harvesting



		主持人:  潘正堂   邱一                                     地點: Room 1108



		Time

		Paper ID

		Title

		Authors

		Page



		9:30~9:45

		B06_03

		可增加寬頻之振動電磁式發電微系統

		呂文隆、黃永茂

		97



		

		

		

		

		



		9:45~10:00

		B06_05

		以奈米碳管與聚苯胺之複合材作為微生物燃料電池陽極板的研究

		林華偉、王金燦

陳博彥、胡毓忠

		98



		

		

		

		

		



		10:00~10:15

		B06_06

		Modeling and Analysis of a DC    Electrostatic Vibration-to-Electricity    Micro Power Generator

		C-F. Chang

and Y Chiu

		99



		

		

		

		

		



		10:15~10:30

		B06_08

		應用於微型燃料電池之高效能矽基膜電極組開發

		彭顯智、葉宗洸

曾繁根

		100



		

		

		

		

		



		10:30~10:45

		B06_12

		Design and fabrication of flexible piezoelectric ZnO micro-generator with storage systems

		C-T. Pan, Z-H Liu, 


J-S Tsa1, Y-C Chen,

J-H Kuang, W-T Chang and Y-C Huang

		101



		

		

		

		

		



		10:45~11:00

		B04_04

		★ Microflow Cytometer for Three-dimensional Focusing with Sequence Micro-weir Structures

		H-C Lee, C-H Lin

		102



		C3 微致動與傳感器   Mechanical, Thermal, Magnetic Sensors and Actuators



		主持人:  張凌昇   施文彬                                   地點: Room 1111



		Time

		Paper ID

		Title

		Authors

		Page



		9:30~9:45

		C07_03

		創新次微米多孔性之碳黑PI感測晶片於揮發性有機氣體之偵測

		古翊航、林哲信

		103



		

		

		

		

		



		9:45~10:00

		C07_18

		新型CMOS-MEMS立體式微磁通閘設計與特性量測

		黃文聖、呂志誠、

鄭振宗

		104



		

		

		

		

		



		10:00~10:15

		C07_19

		★ DESIGN AND IMPLEMENTATION OF A NOVEL CAPACITIVE-SENSING MICROPHONE

		C-K Chan, W-C Lai, M-C Wu, W-L Fang

		105



		

		

		

		

		



		10:15~10:30

		C07_20

		出平面CMOS-MEMS 微型共振器設計分析與實現

		劉育嘉、蔡明翰

陳文健、李昇憲

方維倫

		106



		

		

		

		

		



		10:30~10:45

		C07_21

		A CMOS-MEMS Accelerometer with Tri-axis Sensing Electrodes Arrays

		M-H Tsai, Y-C Liu, C-M Sun, W-L Fang

		107



		

		

		

		

		



		10:45~11:00

		C08_37

		Fabrication and Design of Various Dimensions of Multi-Steps Ashperical Microlens Arrays for OLED Package

		C-T  Pan, Y-C Chen, M-F Chen,

J- P Yur, Y-C Hsu

		108



		D3 微系統設計、製造封裝與材料技術  Design, Simulation and Testing & Fabrication and  Packaging Technologies & Miscellaneous



		主持人:  楊龍杰    王國禎                                  地點: Room 1110



		Time

		Paper ID

		Title

		Authors

		Page



		9:30~9:45

		D10_22

		★ 常壓電漿游離質譜系統之開發及其於

快速防恐偵測之應用

		潘致戎、謝建台

許維仁、楊超棨

林哲信

		109



		

		

		

		

		



		9:45~10:00

		D10_24

		Design and Simulation of Micro Stent for Renal Artery Disease

		H-M Hsiao

		110



		

		

		

		

		



		10:00~10:15

		D11_01

		可圖案化明膠中碎形微結構之成長

		李佳展、馮龍田

高阿福、楊龍杰

		111



		

		

		

		

		



		10:15~10:30

		D11_02

		陽極氧化鋁膜奈米二極體

		張政嶢、王國禎

		112



		

		

		

		

		



		10:30~10:45

		D11_03

		噴印高分子於微結構裡之固化輪廓

成形性探討

		杜昆澤、陳錦泰

		113



		

		

		

		

		



		10:45~11:00

		D12_01

		壓印技術提升發光二極體出光效率之研究

		倪慶懷、陳智有

李有璋、黃禹傑

蔡炯祺、蔡宗良

		114





Oral Session 4  9月3日  13：30～15：00

		A4 微系統技術     Nano Material Fabrication and Applications



		主持人:  李泉     鍾震桂                                   地點: Room 1109



		Time

		Paper ID

		Title

		Authors

		Page



		13:30~13:45

		A03_22

		高效能氮氧化物螢光粉(Ca-alpha-SiAlON)之合成

		黃姝綺、劉彥群

鍾賢龍

		116



		

		

		

		

		



		13:45~14:00

		A03_23

		★ 觸媒蝕刻技術應用於矽質奈米柱

陣列之研製

		黃茂榕、楊啟榮

林峻霆、陳世佳

張峻銘、湯喻翔

蕭銘華

		117



		

		

		

		

		



		14:00~14:15

		A03_24

		疏水Polybenzoxazine應用於介電濕潤元件

		楊正臣、王業昇、許耀文、邱誠樸、張豐志、陳俊勳、范士岡

		118



		

		

		

		

		



		14:15~14:30

		A03_25

		水熱合成法製備氧化鋅之整合型氨氣微感測器

		楊閔智、戴慶良

		119



		

		

		

		

		



		14:30~14:45

		A03_27

		AAO 模板應用於奈米熱電結構之製作

		楊啟榮、詹金龍

陳彥翔、傅從順

李明俊

		120



		

		

		

		

		



		14:45~15:00

		A03_34

		基板偏壓與氮氣流量對氮化鉭薄膜的微結構、電阻率與機械性質的影響

		張乃文 、鍾震桂

		121



		

		

		

		

		



		

		

		

		

		



		B4 生醫微流體    Fluidic Micro-components and Systems



		主持人:  劉承賢   馮國華                                  地點: Room 1108



		Time

		Paper ID

		Title

		Authors

		Page



		13:30~13:45

		B04_15

		整合微流體生醫晶片與流式細胞儀分析技術於高效率之人精篩選系統

		傅薈廷、黃鴻儒

李金蓉、黃泓淵

饒達仁

		122



		

		

		

		

		



		13:45~14:00

		B04_01

		A New Microfluidic Chip for Formation of


Emulsion Micro-droplets Utilizing a Normally-closed Valve

		J-H Wang and 

G-B Lee

		123



		

		

		

		

		



		14:00~14:15

		B04_20

		超音波駐波操控具增強生化粒子鍵結偵測效率之晶片研發

		馮國華、楊舒翔

		124



		

		

		

		

		



		14:15~14:30

		B04_22

		以介電加熱法於介電濕潤數位微流體

平台實現微液滴加熱

		蔣采蓉、范士岡

		125



		

		

		

		

		



		14:30~14:45

		B04_14

		★A Continuous Microfluidic System for


Systematic Evolution of Ligands Exponential


Enrichment

		Y-H Chen,


H-I Lin,


S-C Shiesh


and G-B Lee

		126



		

		

		

		

		



		14:45~15:00

		B04_17

		整合聚焦與捕捉功能之可程式化介電泳篩選晶片

		莊承鑫、黃耀緯

徐佑銘、吳耀東

		127



		

		

		

		

		



		C4 微致動與傳感器   Micro-optical Devices and Systems  &  Wireless  Communications Devices and Systems



		主持人:  黃義佑   李佳言                                   地點: Room 1111



		Time

		Paper ID

		Title

		Authors

		Page



		13:30~13:45

		C08_36

		Massive cell/polystyrene beads manipulation with optoelectronic system

		H-P Chen 、S-M Yang、Y-J Su、Long Hsu、C-H Liu

		128



		

		

		

		

		



		13:45~14:00

		C08_39

		非對稱微透鏡陣列設計製作研究

		楊錫杭、林盈妃

葉茂勳

		129



		

		

		

		

		



		14:00~14:15

		C08_40

		雙穩態電磁致動式2×2光開關之開發

		廖信宏、廖柏亭

施順智、蔡東湘

楊燿州

		130



		

		

		

		

		



		14:15~14:30

		C08_45

		電磁式側向力致動微掃描面鏡

		賴騰憲、鄒慶福

		131



		

		

		

		

		



		14:30~14:45

		C08_49

		應用於光連接網路電熱式驅動光開關元件後製程之研究

		蔡健忠、鍾光韋

		132



		

		

		

		

		



		14:45~15:00

		C09_50

		★具深次微米間隙之高Q值整合式CMOS-MEMS共振器

		陳文健、李銘晃

方維倫、李昇憲

		133



		

		

		

		

		



		

		

		

		

		



		D4 微系統設計、製造封裝與材料技術  Fabrication and Packaging Technologies 



		主持人:  洪國永   鄒慶福                                   地點: Room 1110



		Time

		Paper ID

		Title

		Authors

		Page



		13:30~13:45

		D11_06

		★ A MEMS-based optical pickup unit fabricated and assembled on SOI wafers

		C-A. Lin, C- A.Chen ,Y  Chiu, C-S Wu, H-F Shih

		134



		

		

		

		

		



		13:45~14:00

		D11_07

		★利用熱能與靜電能於動態流體中以發展高分子聚合物雙凸非球面透鏡新穎之製造技術

		洪國永、陳宜課

范朝智、曾繁根

施錫富、邱ㄧ

邱俊誠、方維倫

		135



		

		

		

		

		



		D14:00~14:15

		D11_08

		矽晶太陽能電池抗反射層之微奈米結構陣列製作

		楊啟榮、莊宗奇

高瑋鴻、古鎮南

段憶祖、蕭博元

		136



		

		

		

		

		



		14:15~14:30

		D11_10

		具有微透鏡陣列之晶圓級LED構裝

		張君銘、陳志明

賴騰憲、黃正翰

鄒慶福、黃榮興

		137



		

		

		

		

		



		14:30~14:45

		D11_11

		電子紙顯示器之可固化薄膜材料封裝技術

		黃莉玲、楊正臣、

邱誠樸、范士岡

		138



		

		

		

		

		



		14:45~15:00

		D11_12

		Magnetic Lifting and Welding to Simultaneously Assembly and Package a Quality-Factor-Controllable Micromachined Inductor

		Y-C. Huang,

B-H. Jang

and W Fang

		139



		

		

		

		

		





二、壁報論文 9月2-3 日

		壁報位置

		論文編號

		論文名稱

		作者

		頁碼



		P1

		A01_01

		以飛秒雷射製程在透明導電膜材料之探討

		鄭仁維、張天立

李有璋、郭詠欣

蔡定凱、陳肇祈

		141



		P2

		A01_04

		CF4 電漿處理對氧化鋁鉿閘極介電層之電性與

可靠度研究

		C-Li Lin, J-J Honga, 


S-C Wu

		142



		P3

		A01_06

		以調變脈衝式超快雷射在光學微結構之研究

		郭詠欣、張天立

蔡定凱

		143



		P4

		A01_07

		薄膜晶圓表面奈米粒子散射光之三維偏振分析

		劉承揚

		144



		P5

		A03_05

		改變磁性奈米粒子種類與靜磁場對磁轉染

效率之影響研究

		呂怡慶、呂志誠

蘇正煌　

		145



		P6

		A03_09

		奈米碳管摻雜於碳化矽中並應用於高功率發光二極體固晶散熱研究

		洪家偉、甘廣宙

林俊良、張志祥

黃桓俞

		146



		P7

		A03_13

		奈米薄膜Ta-N的微結構、機械性質

與電性探討

		張乃文、鍾震桂

		147



		P8

		A03_14

		運用玻尿酸以種晶促進成長法製備多形態奈米金與其機制之探討

		周志謂、張可欣

		148



		P9

		A03_15

		感應耦合電漿蝕刻製備次微米氧化鋁圓洞陣列

		張峻銘、黃書瑋、黃茂榕、蕭銘華、朱念南、薛文證、馬廣仁、蔣東堯

		149



		P10

		A03_16

		奈米結構化藍寶石晶片之光學特性研究

		林佑昇、張恩豪、徐文慶、黃國政、葉哲良

		150



		P11

		A03_17

		Film Thickness and Chemical Bonding Analysis of Ultra-Thin Film HfO2 Using Grazing X-ray Reflectometry and X-ray Photoelectron Spectroscopy

		Y-Q Chang,W-E Fu

		151



		P12

		A03_19

		利用奈米結構氮化銦緻密層製作染料敏化太陽能電池之應用

		陳隆建、郭書榮

		152



		P13

		A03_21

		原生氧化層效應對鋁金屬誘發非晶矽的電性與

孔洞影響

		彭政展 、林仁輝

		153



		P14

		A03_26

		用沾筆式奈米微影技術製作乳膠球陣列

		葉嘉仁、呂慧歆

林啟萬

		154



		P15

		A03_28

		Effect of SiO2 additive on crystalline structure and H2S sensing performance of CuO-Au-SnO2 thin film prepared by liquid phase deposition

		J-C Chiou, S-W. Tsai, L-J Shieh, K-C Hou, C-W Chang, Y-C Lin, Y-C Huang

		155



		P16

		A03_29

		Electron field emission properties of fluorinated amorphous carbon nanowires

		S-H Lai, W-E Fu, H-C Ho, H-F Weng, T-C Yu,G-D Chen, Y-Q Chang,C-J Chen,


H-C Shih

		156



		P17

		A03_30

		Utilizing Electroless Nickel in process of Carbon macro-coils　

		J-T Huang,


W-T Hsien,S-H Chang

		157



		P18

		A03_31

		藉由種晶促進成長法以天然高分子製備

奈米金粒子之探討

		周志謂、謝慧璇

		158



		P19

		A03_32

		單晶矽奈米加工之分子動力學模擬研究

		魏英哲

		159



		P20

		A03_33

		藉SnO2的微奈米複合感測結構製作

微型氣體感測器

		陳一誠、郭乃豪、林靖淵、邱祈翰、何淑靜

		160



		P21

		B04_03

		Simultaneous Generation of Synchronized Air Bubbles in a Multiple-Channel Microfluidic Device

		I-C Lin, A-B Wang, G-W Wu, W-P Shih

		161



		P22

		B04_05

		基材表面親疏水性對微液滴蒸發行為之影響

		杜昆澤、陳錦泰

		162



		P23

		B04_06

		三維微止流閥之設計與研製

		沈志忠、戴志安

		163



		P24

		B04_07

		微乳化晶片控制系統組態之研究

		施建國、沈志忠

		164



		P25

		B04_11

		絕緣結構式介電泳生物細胞聚焦晶片

		翁正欣、黃景德

任春平

		165



		P26

		B04_12

		多步驟化學合成反應之微流體晶片的設計與開發

		張勝智、蘇育全

		166



		P27

		B04_16

		定址存取式微液滴反應器陣列晶片

		曾逸銘、蘇育全

		167



		P28

		B04_18

		壓電無閥式微幫浦之性能量測與流場分析-

輪廓式噴嘴/擴散器

		楊正中、苗志銘、劉宗龍、吳振源 、王耀男

		168



		P29

		B04_19

		應用電動力學技術增加DNA雜交率的研究

		楊東潔、吳靖宙

		169



		P30

		B04_21

		碎形微圖案應用於被動式微混合器之研製

		葉富文、王贊翔、高阿福、楊龍杰、沈弘俊、李青峻

		170



		P31

		B04_23

		應用雷射於細胞選別微流體元件之研究

		林照傑、賴威宏

洪敏勝

		171



		P32

		B04_24

		Driving Frequency Effects in the Electrodeless Dielectrophoresis Chip

		L-J Chien, C-H Chiou, J-L Lin

		172



		P33

		B05_02

		固定細胞於微型懸臂樑生物感測器

		吳志偉、張聖平

		173



		P34

		B05_03

		Glass Microprobe with Multi-electrode Styles Implemented by Silicon Via Structure

		Y-T Lee, C-W Lin, Y-C Chang, W-L Fang

		174



		P35

		B05_04

		溫感性高分子應用於具釋放細胞功能之

細胞篩選晶片

		汪俐穎、陳玉暄

曾繁根

		175



		P36

		B05_05

		微機電技術發展靜電式相位元件以獲得電子顯微鏡生物增強對比影像

		林立婷、黃祖緯

陳福榮、曾繁根

		176



		P37

		B05_06

		以共平面式介電濕潤晶片操控懸浮之包覆式液珠形成人工脂質雙層膜

		林依縈、范士岡

		177



		P38

		B05_07

		DNA Aptamer-integrated Extended-gate Field-effect Transistor Biosensor for Tumor Marker Recognition

		M-Y Lin, Y-P Lai, N-N Chu, Y-S Yang, H Chen

		178



		P39

		B05_09

		Atmospheric Micro-Plasma Chip for High-speed Mass Spectrum Analysis Fabricated Utilizing A Novel Bonding-free Fabrication Process

		S-M Kuo, C-J Pan, 


J-T Hsieh, C-H Lin

		179



		P40

		B05_13

		磷光相位量測技術於溶氧濃度微感測器

檢測之研究

		黃士豪、曾偉純

		180



		P41

		B05_15

		微陣列電極晶片進行電穿孔基因轉殖之研究

		鍾永強、廖偉傑

黃毓慈

		181



		P42

		B06_01

		Micro-Energy Harvester Based on Piezoelectric Nanorods

		W-Y Chang, T-H Fang, H-J Lin, C-H Chu

		182



		P43

		B06_02

		微型直接甲醇燃料電池之奈米碳管承載白金觸媒電極耐久性測試

		吳宜萱、郭妍妏

吳仁貴、葉宗洸

蔡春鴻、曾繁根

		183



		P44

		B06_04

		Micro Power Generator by using CMOS MEMS

		L-C Chou, Y-L Lai, 


S-C Huang, J-C Chiou

		184



		P45

		B06_09

		微型直接甲醇燃料電池陽極端微噴霧式

進料系統製作

		葉易橓、彭顯智

林葆喜、凌守弘

蔡麗端、曾繁根

		185



		P46

		B06_10

		Design and Optimization of an AC Electrostatic Vibration-to-Electricity Micro Power Generator

		H-C Liu, Y Chiu

		186



		P47

		B06_11

		CMOS-MEMS高效率微熱電發電機之設計與製作

		蔡文榮、戴慶良

		187



		P48

		B06_13

		奈米碳管做為觸媒載體之低溫高效能微型

甲醇重組反應器研製

		賴淑萍、王奕勛、黃國洋、黃鈺軫、曾繁根

		188



		P49

		B06_14

		利用半開放迴流系統溫度調控合成高效能奈米觸媒應用於μDMFC

		吳宜萱、龔欣玫

王鈞顯、葉宗洸

蔡春鴻、曾繁根

		189



		P50

		C07_01

		熱處理對二氧化錫氣體感測層之氧氣感測器感測性能影響之研究

		王盟翔、王譽程、王禹翔、李佳言、傅龍明

		190



		P51

		C07_02

		微型氣象站之設計與製作

		王禹翔、蔡耀文

李佳言

		191



		P52

		C07_04

		應用電磁式致動器之無閥式微幫浦設計與製作
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MEMS need science: Challenging the mysteries of anisotropic etching of Si

Kazuo SATO


Micromachining & MEMS Laboratory, Nagoya University, Japan

Abstract


    Micromachining & MEMS Laboratory, Nagoya University is pursuing research in two directions. One is creating new device-concepts and those prototyping, and the other is materials science focusing on physical and chemical properties of Si as a MEMS material. As a part of the latter research, we are investigating physics of anisotropic etching of single crystal silicon and also quarts to meet demands of MEMS industries, which are still facing difficulties due to mysteries in fabrication processes. We firstly characterized the anisotropy in etch rate for a number of orientations and made it possible to analyze etch profiles for arbitrary masking patterns. Secondary, we investigated the mechanisms of anisotropy change according to a difference in etching conditions. Effects of a small amount of impurities and additives in alkaline etching solutions on the etch rates of Si were investigated. Mechanisms of a drastic change in anisotropy by the addition of surfactant to etching solutions are clarified. Such basic research allowed us to develop new processes extending a variation of 3-D structures fabricated by wet etching process.

1. Etch rate characterization and etching simulation


    We established the method for characterizing etch-rate anisotropy as functions of crystal orientations. We commercialized an etch-rate database ODETTE, and etching simulation system Fabmeister-ES (former name: MICROCAD) by applying our characterization methods.

[image: image6.emf]

Fig. 1 Characterization of etch rate anisotropy for total orientations. Hemispherical Si specimen (left) is etched in different etching conditions. Measuring the profiles before and after etching provides us etch rate for any orientations (middle). An example of etch rate contour map for 40%KOH solution (right).


2. Etching physics and its application to MEMS structuring


We are investigating etching physics for explaining a change in anisotropy. A multidisciplinary approach is necessary by combining scientists of different fields such as physics and chemistry. Our collaboration partners in academia are Twente Univ. in etching models, Helsinki Univ. Tech. in the first-principle calculation, and Tohoku Univ. in solid-liquid interface analysis. As the results of our collaboration research, it turned out that some of the conventional common knowledge in etching


must be rewritten as follows.


(1) Etch rate ratio among orientations must not be explained by the number of dangling bonds of an atom on an ideally flat crystal surface. Atomic steps schematically shown in Fig. 2 existing on a crystal surface which are easily attacked by solutions are dominating etch rates of silicon.


(2) Effects of cations so far neglected in etching reaction became evident. Using the first-principle calculation, it was proved that a small amount of Cu-ion can pin up the movement of Si atomic steps resulting in a decrease in etch rate and also micro pyramids formation.

(3) When a small amount of surfactant Triton X-100 is added to TMAH solution, the etch rate drastically changed as shown in Fig. 3. The reason why the etch rate for (110) decreases under the existence of the surfactant was recently clarified by means of in-situ FTIR solid-liquid interface analysis. It is due to the selective adsorption of the surfactant molecule to the crystal orientations such as (110) and (111), while little to (100) as shown in Fig.4.


(4) Anisotropic wet etching on Si (100) was so far believed resulting in a rectangular etched recess defined by (111). However, recess of any round profiles (Fig. 5) can be etched on (100) using TMAH with a surfactant. This means we can fabricate a new type of the 3-D shapes etched by wet processes.

[image: image13.emf][image: image14.emf]   [image: image7.emf]            [image: image8.emf] 

  [image: image9.emf]Fig.4 Selective adsorption of surfactant molecule on to the Si(110) observed by in-situ FTIR spectra, resulting in a depression of etch rate for that orientation.      

     [image: image10.emf]

Fig.5 Conformal etch profiles on Si(100) using 25%TMAH solution with 0.1% Triton.
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Dr.  Dong-Qing Li 於1991年在多倫多大學得到博士學位。爾後開始於1993年，任教於Alberta 大學之機械工程學系，1999 年時正式升為正教授。同年亦獲得McCalla 研究學者獎，2000 年後回到母校多倫多大學的機械工程學系擔任該系所專任教授。而 2005 年10 月至2008 年8 月於Vanderbilt 大學擔任講座教授。2008 年9 月，亦兼任Waterloo 大學微奈米流體學門的講座教授。Dong-Qing Li目前致力於生物晶片與微奈米相關領域技術之研究，其研究成果約有210篇發表於國際期刊並有10餘本著作，目前亦是國際高 Impact Fact期刊Microfluidic and Nanofluidic 之主編輯。


Applications of Electrokinetic Microfluidics in Lab-on-a-Chip Devices

Dongqing Li


Department of Mechanical and Mechatronics Engineering


University of Waterloo


Abstract


Imagine holding a business-card-sized, fully functional biomedical diagnostic lab in your hand! A lab-on-a-chip (LOC) is a miniaturized biomedical laboratory built on a thin glass or plastic plate with a network of microchannels, electrodes, sensors and electronic circuits. The lab-on-a-chip devices can duplicate the specialized functions as their room-sized counterparts, such as clinical diagnoses of bacteria, viruses and cancers.


Because of the size of the microchannels, the amount of the liquids involved in such a LOC is on the order of nanoliters, and hence the samples and reagents consumption is significantly less than that required in conventional lab tests. Consequently, the reaction and test time is dramatically reduced.  Furthermore, using the microfabrication technology, we can easily make many parallel microchannel systems on a single chip, so that one chip can perform multiple tests at the same time. Electrokinetic microfluidics provides unique advantages to LOC devices. Because of using electrical fields to control all the operations on a chip, the chip has no mechanical moving parts, no external pumps, tubing and valves, etc; multiple steps of a test can be conducted automatically on a single chip. This makes the lab-on-a-chip devices truly portable. The lab-on-a-chip technology is particularly useful for point-of-care and field applications. Clearly, the lab-on-a-chip technology as tools in analytical chemistry and biomedical sciences has enormous potential in developing new technology and reducing the cost. 


To realize a specific biomedical or biochemistry assay on a lab-on-a-chip device, the lab-on-a-chip device must be able to perform the following microfluidic functions on a single chip: pumping, flow switching, mixing samples/reagents, sample dispensing and separating molecules and cells. All these microfluidic functions can be realized by the electrokinetic means such as electroosmosis, electrophoresis and dielectrophoresis. 


Microscale electrokinetic phenomena originates from the electrostatic charges or induced charges at the solid-liquid interfaces and liquid-fluid interfaces and the interactions of these charges with the applied electric field. Essentially all 

solid and liquid surfaces in contact with aqueous solutions have electrostatic charge. These charges attract the counterions and repel the coions in the solution and form the electric double layer (EDL) near the solid-liquid or liquid-fluid interface. The interaction of the net charge in the EDL with the applied electric field moves these ions and, via the viscous effect, generates the liquid motion. This is the electroosmotic flow. R Relative to the surrounding liquid, the motion of a charged particle driven by an applied electric field is called the electrophoresis. Electroosmotic flow of the liquid and the electrophoresis motion of the charged particles are two key methods used in transport and manipulation of liquids, molecules and cells in microchannels. In addition to electrostatic charge effects, electric field can induce electric charge/polarization on dielectric particles. The interaction of the induced charge/polarization with a non-uniform electric field can also create the particles’ motion, called dielectrophoresis. Dielectrophoresis has been used to manipulate motion of particles such as plastic particles and biological cells in microchannels. This presentation will explain the principles of these electrokinetic phenomena and their applications in LOC devices.


In addition, several non-linear electrokinetic phenomena will be introduced, including electrowetting, dielectrophoresis and induced-charge electrokinetics.


In this presentation, the following LOC devices will be discussed.


•
Real-time PCR Lab-on-a-chip detection technology: The Real-time PCR is a direct, rapid, quantitative and extremely sensitive technique for detecting a tiny amount of bacteria (e.g, E. coli, anthrax), viruses, and cancers by detecting a fluorescent signal produced proportionally during the amplification of a specific DNA sequence in a sample. 


•
Immunoassay lab-on-a-chip for detecting bacteria, viruses (e.g., HIV, SARS, anthrax and BSE (mad cow)) and cancers. The detection on this chip is based on antigen-antibody reactions. This chip is a fully automatic handheld immunoassay laboratory, with high accuracy and low cost. It can simultaneously detect multiple pathogen targets from multiple patient samples on a single chip (in 25 minutes)

•
DC-Dielectrophoresis (DC-DEP) lab-on-a-chip for separating cells and bacteria by size from biofluids. This method is based on a physical phenomena—DC-dielectrophoresis, can continuously separate, for example, white blood cells or bacteria from blood, without cell labeling. The device has no mechanical moving parts and no filters.

•
Flow cytometer Lab-on-a-chip: This fully automatic handheld flow cytometer chip device can separate, count and detect various blood cells (e.g., CD+4) from a drop of blood. 


•
Cellular lab-on-a-chip for single cell analysis. Such a lab-on-a-chip can separate a single cell from a population of cells, put the cell in a micro-chamber in the chip and then deliver reagents to the selected cell. A key capability of this chip is to control the micro-environment of the cell chamber in terms of the temperature, the nutrient and drug concentration gradients around the cell. Such a cell lab chip allows controlled, quantitative studies of living cells and has enormous potential in drug discovery and other pharmaceutical research and development.  On-chip cancer tumor cell culture and cancer cell immunoassay have been successfully demonstrated. 


Future development of LOC technology requires developing advanced  photonics and optic technology for (1) on-chip manipulation of single molecules; (2) integrated and sensitive on-chip detection of biochemical reactions; (3) nanoscale fluidic visualization.
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黃瑞星博士先後於1969 年至1978 年於國立交通大學取得碩士學位及於澳洲New South Wales 大學取得博士學位，之後1978 年於紐約Cornell(康乃爾)大學電子工 程系所擔任博士級研究員，並致力於 MESFET/SOS 應用相關之研究。1979~1986 年回到台灣清華大學電子工程研究所擔任專任教授，其目前致力於 MOS 積體電 路製程技術及一些Solid-Sensor 之研究，其間於1983~1984 年他至New Mexico, Albuquerque 習得有關MNOS 技術並接著於1986~1994 時至New South Wales 研 究Solid-Sensor 等相關技術。自1994 年起其再度回到清華大學電子工程研究所致力於微機電研究中，亦曾服務於國科會微機電研究中心，個人之研究著作亦有刊登於國際期刊中。現擔任SAE Magnetics (HK) Ltd. 顧問。

A Large Area Large Angle Si Scanning Micro Mirror


Star Huang


SAE Consultant


Emeritus Professor


National Tsing Hua University


Abstract


Silicon scanning micro mirror has been around for some years and billions of micro mirrors has been used in consumer products such as DLP in desk top projectors and hand held pico projectors. However, these micro mirrors are either small area or small scanning angle micro mirror devices. The application of scanning micro mirror in laser printer requires large area and large angle micro scanning mirror; large area for better resolution and large angle for page wide scan at short working distance. This talk will present the concept to design a large area large angle scanning micro mirror by using cascade distributed hinges to achieve these goals, the key fabrication technologies, including the backend testing package and testing. The specifications of scanning mirror for high speed high resolution laser printers are outlined and the detail performance measured results of the fabricated devices will be presented including some preliminary reliability test data.  
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趙紀軍博士於1996 年於南京大學物理系獲取博士學位後，接著1997~2001 年先後服務於義大利國際理論物理中心(TCTP) 及美國北卡大學物理系擔任博士後研究員，並在2001~2002 年於美國北卡大學擔任助理教授，2003~2005 年至美國華盛頓州立大學衝擊波物理研究所擔任研究員，2006 年起，其回國擔任大連理工大學物理與光電工程學院之教授並兼任高科技研究院副院長，2007 年起轉於擔任計算材料研究所所長。趙紀軍博士主要研究領域為計算凝聚態物理和計算奈米科學，其研究多次獲得教育部、國家自然科學基金會等數個計劃型補助，更擔任國際期刊Journal of Atomic and Molecular Sciences(JAMS)的執行主編、SCI 國際期刊Journal of Computational and Theoretical Nanoscience 編委及核心期刊《原子與分子物理學報》編委，並任職於中國金屬學會材料科學分會材料計算與模擬學術委員會常委理事、中科院上海技術物理所客座研究員、中國地震局地震預測研究所客座研究員。其研究成果亦多次發表於各論文、期刊中，並應邀為國際SCI 和國際學術專著撰寫綜述10 餘篇，經SCI 檢索，至今累計他引用超過1800次，最高單篇引用300 餘次。

First-principles simulations of carbon nanostructures


Jijun Zhao

Key Laboratory of Materials Modification by Laser, Ion and Electron Beams (Dalian University of Technology), Ministry of Education, Dalian 116024, China.


College of Advanced Science and Technology and School of Physics and Optoelectronic Technology, Dalian University of Technology, Dalian 116024, China.


Abstract

    In the past two decades, there have been tremendous interests in the carbon nanostructures of different dimensions, including fullerene, nanotube, graphene, and nanodiamond, etc. Using first-principles method incorporated with some empirical/semiempirical approaches, we have recently investigated the structural, mechanical, electronic, and transport properties of a variety of carbon nanostructures [1-5]. In this presentation, I will briefly illustrate some of these progresses from our group, with emphasis on the fascinating physical properties of these carbon nanostructures associated with potential applications.
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Diamond-like Nanocoposite (DLN) thin films for possible applications in MEMS/NEMS devices
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ABSTRACT


Diamond-like nanocomposite (DLN) thin films comprising the networks of a-C:H and a-Si:O were deposited on pyrex glass substrate by plasma enhanced chemical vapor deposition (PECVD) technique. DLN films provide a number of unique and attractive characterization properties that are unattainable from Diamond-like Carbon (DLC) films, silicon or other materials. These properties include high hardness, high modulus of elasticity, very low surface roughness, low friction coefficient, good wear resistance property and biocompatibility. Due to these properties, DLN films can highly applicable in MEMS/NEMS devices. There are two different ways of applications of DLN films in MEMS/NEMS: either a surface coating material or a structural material. In this article, we suggest the use of DLN films as a coating material mainly to improve the wear and friction of micro components and hence to reduce of the friction between microstructures and their substrates. As a biocompatible material we can use DLN films for detection of bio-molecules in biological research and disease diagnosis. 

Keywords: DLN films, Raman Spectroscopy, Atomic Force Microscopy(AFM), MEMS, NEMS

A03_02

以氧化鋁為緩衝層增進填鐵奈米碳管叢之成長與填鐵效率

 江衍諭1、蘇志中1、古昇灝1、張所鋐1

1國立台灣大學, 機械工程學系, 台北市


shchang@ntu.edu.tw


摘要


奈米碳管近年以其優異的電磁與機械性質引起各方注目，原因在於具有鍵結上的特殊構型以及極小的尺寸，應用前景看好。填鐵奈米碳管叢是在合成碳管同時填入鐵奈米線於碳管中空處。目前以基板成長的填鐵碳管叢還有許多改善的空間，故以氧化鋁為緩衝層輔助合成填鐵碳管叢，本研究中以化學氣相沉積法做碳管的製備，並探討氧化鋁的使用與否在各種參數條件下的影響。為了探討合成速率與碳管叢高度，所以先固定成長時間以及填鐵來源-二茂鐵的用量，而主要研究的參數條件有:氫氣與外加碳源使用與否的影響、反應溫度、二茂鐵昇華溫度與氫氣流量。實驗結果發現幾乎在所有參數下有使用氧化鋁輔助成長的碳管叢，在合成效率以及填鐵狀況上都較無使用的佳，簡言之，使用氧化鋁可突破成長高度的限制並且增加奈米鐵線的連續性，以10分鐘的合成時間可成長100 ~ 700 μm的填鐵碳管叢，而填入的鐵奈米線之連續長度可至3.8 μm，配合較小的線徑，長徑比也可達450，大幅增加運用空間與使用價值。而由熱重分析儀的檢測結果，碳管叢鐵含量比未使用氧化鋁的實驗高出2~3倍以上。

關鍵字：填鐵奈米碳管叢、氧化鋁、緩衝層、成長效率、長徑比
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利用溶劑鑄造法製作出可控制性介孔隙材料
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摘要


本文提出一個簡易的方法藉由光圖形化SU-8光阻來製作奈米介孔隙結構，作為一種分子過濾在生醫微流體系統。製作過程涉及溶劑控制奈米多孔形成，結合標準黃光微影步驟為了微結構的製程。自形成奈米多孔型態嵌入表現出足夠的機械強度並排除複雜的過程或規程為了奈米和微結構之間整合/組裝。場發射掃描電子顯微鏡影像顯現出奈米多孔型態有嵌入約4到8 奈米的奈米間隙。Rhodamine-B和Rhodamine-6G螢光染劑被用於估計以SU-8為基材的奈米微過濾器的擴散並證明Rhodamine螢光分子能滲透過奈米尺度的過濾結構。製作出的奈米過濾器是能夠提供分子量範圍高達 70 kD，粗略估計分子直徑6到10 nm，同時利用氣體物理性吸附、脫附測試得到可控制性奈米介孔隙之孔隙範圍。此簡單的製程提供一種新的方式整合奈米過濾能力在微結構上，同時保持足夠分子過濾的機械強度在Lab-On-Chip (LOC)系統。 

關鍵字：奈米過濾、分子過濾、高分子奈米結構、SU-8光阻
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奈米孔洞應用於神經細胞之仿生結構晶片的研究


何符漢1、盧彥蓓1、林明瑜2、歐育誠2、楊中堯1、葉哲良3 

1國立台灣科技大學, 工程技術研究所, 台北市
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1國立清華大學, 奈微米系統與工程研究所, 新竹市
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摘要


本研究是報告以奈/微米技術方法模擬在生物體內蛋白質與細胞間質的尺度，提供一種仿生的奈米結構，建構類似環境，來觀察細胞的生長反應。同時進一步探討神經細胞在奈米孔洞結構上的分化成長行為，發現此結構將會間接影響神經細胞的貼附行為與外型的變化，並預期此行為改變將會影響其內部的細胞骨架生合成與重新排列而改變細胞功能。

關鍵字：仿生結構、奈米技術、神經細胞分化

A02_02

以密度泛涵理論研究具有Stone-Wales缺陷之  （4，4）單壁碳化矽奈米管的機械和電子性質

朱訓鵬1、王耀群1 、李家紘1、邱敏甄1

1國立中山大學, 機械與機電工程學系, 高雄市

jushin-pon@mail.nsysu.edu.tw


摘要

本文利用密度泛函理論（Density Functional Theory, DFT）模擬具有Stone-Wales缺陷之（4，4）單壁碳化矽奈米管（Single Wall Silicon Carbide Nanotubes, SWSiCNTs），並藉由探討當單壁碳化矽奈米管受到軸向應力拉伸時，其應力應變關係圖以及其最高佔據軌道與最低未佔據軌道的能隙差值（HOMO-LUMO Gap）來了解其機械與電子性質；而在結構上，本文將針對在不同應變量下，分別探討奈米管與其Stone-Wales缺陷部分之鍵長、鍵角和Radial Buckling的變化進行探討。 


關鍵字：碳化矽奈米管、Stone-Wales、軸向拉伸
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Uniform Monolayer Deposition of Evaporable Droplet in Microwells for Fabricating Two-Dimensional Gold Nanoparticles Arrays


Yu-Ying Lin1, Ching-Yi Lin2, Da-Jeng Yao1,2, Fan-Gang Tseng1,2,3*

1 Institute of NanoEngineering and MicroSystems, National Tsing Hua University, Hsinchu


2 Department of Engineering and System Science, National Tsing Hua University, Hsinchu


3 Division of Mechanics, Research Center for Applied Science, Academia Sinica, Taipei fangang@ess.nthu.edu.tw

ABSTRACT


Nanosphere lithography has potential in many areas, and there have been many methods that deposit the nanospheres suspension onto the substrate. However, it is important and still difficult to control the uniformity of the monolayer on a plane substrate. In this study, we have found a method for a uniform monolayer of polystyrene beads by confining the droplets with microwells. By simply controlling the droplet size and the colloidal concentration, the largest monolayer area could be obtained. In our application, the monolayer of PS beads on substrate was used as a mask through which gold films were deposited. After removal of the polystyrene beads, an array of triangular gold patterns was left on the substrate. These samples were subsequently annealed, which resulted in gold nanoparticles arrays. 

Keywords: evaporation, microwell, nanosphere lithography, self-assembly monolayer
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Assessment on the Distance-Dependent Fluorescence Variation of DNA-Cy3-Tailored Gold Nanoparticles Deposited on a Solid Surface


Judy M. Obliosca1,2, Pen-Cheng Wang1, Fan-Gang Tseng1,3
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2Nanoscience and Technology, Taiwan International Graduate Program, Institute of Physics, Academia Sinica, , Taipei

3Division of Mechanics, Research Center for Applied Sciences, Academia Sinica, Taipei, Taiwan
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ABSTRACT


We report the distance-dependent fluorescence behavior of Au-DNA conjugates prepared by equilibrating the phosphine-stabilized gold nanoparticles (AuNPs) of 10-nm size with the designed rigid spacer double-stranded DNA consisting of thiol-modified target and Cy3-labelled complementary probe of different lengths (5, 10, 15 and 20 nm which correspond to 14, 27, 43 and 57 base pairs, respectively). The products were then immobilized onto a MPTMS (3-mercaptopropyltrimethoxysilane)-modified glass substrate and were finally excited with a 532-nm laser source. To assess the quenching efficiency of AuNPs with increasing Au-to-dye distance, a controlled amount of DNA in 4 different lengths was added to the colloid to achieve a 1:1 Au-to-DNA ratio. A novel strategy on cleaving a disulfide bond in the designed target DNA using a reducing agent, 2-mercaptoethanol (ME) was employed to eliminate nanoparticle effect on the dye’s intensity. Successful and effective cleavage, as revealed by UV-vis absorption and fluorescence profiles, was achieved in just only a few minutes after ME addition. Quenching effect on Au-DNA array, consistent with the result in solution phase, was observed. This effect has approached null when the distance is larger than 20 nm. 

Keywords: Fluorescence quenching, gold nanoparticles (AuNPs), DNA, disulfide cleavage
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A Novel Microchip System Integrated with Gold Nano-Electrode Ensemble for Electrochemical Determination of Hyaluronic Acid


Ya-Ting Chuang1, Chun-Mao Chen 2, Che-Hsin Lin1
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ABSTRACT


This paper proposes an innovative microfluidic device for hyaluronic acid (HA) extraction and electrochemical detection utilizing PMMA based microchip that integrated with gold nanoelectrode ensemble (GNEE). Gold nanoelectrode ensemble is fabricated using electroless deposition in a thin polycarbonate (PC) film and then directly bonded onto the PMMA substrate for high performance electrochemical detection. In the study, microwave is firstly used to decrease the interference of protein on the working electrode, and then electrostatic force is used to separate and extract HA in the rat serum sample. The used of GNEE electrodes in the microchip not only enhances the signal but also decreases the background noises, resulting a high detection limit of 0.1 mg/mL for HA, and showing good linear responses in the concentration range of 10 mg/mL– 0.1 mg/Ml (R2=0.956). The proposed microchip device provides a fast detection method for hyaluronic acid analysis.

Keywords: hyaluronic acid , gold nano-electrode ensemble
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以介電泳微流體元件量測內皮細胞在膠原蛋白表面之貼附力


陳志彬、羅崇綱、洪敏勝*


國立嘉義大學, 生物機電工程學系, 嘉義市


*mshung@mail.ncyu.edu.tw


摘要


本研究的目的是設計並製作以介電泳量測細胞貼附力的微流體元件，微流體元件是以聚二甲基矽氧烷(PDMS)作為材料，微流道中製作不對稱微電極以產生介電泳力，於流道內塗佈膠原蛋白後，再將人類內皮細胞(Human Endothelial Cell)培養於微流道中，最後以介電泳力進行內皮細胞貼附力之量測。研究結果顯示，隨著細胞培養時間增加，細胞貼附於膠原蛋白表面生長的數量亦增加。當細胞培養4小時後，施加電場條件為1 MHz、40 Vpp時，可使細胞脫離原來位置，計算之細胞貼附力為1.07 μN。

關鍵字：細胞貼附力、介電泳、微流體系統
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Generation of Temporal Logarithmic Concentration for Dose-Response Assays on Electrophysiological Studies


Chang-Yu Chen1, Ting-Yuan Tu1, De-Shien Jong2, Andrew M. Wo1
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2 Department of Animal Science and Technology, National Taiwan University, Taipei
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ABSTRACT


This work presents generation of dynamically temporal logarithmic concentration in a microfluidic device and further integration with planar patch-clamp device for dose-response assays on ion channels. We propose a serial dilution principle by controlling the flow pattern at each branching point via designing the flow resistance of microchannels. Simple and linear ratio of the flow resistance results in desired logarithmic concentration at outlets, which can be dynamically controlled by integrating valves in the microfluidic device. Dose response assays were performed on


inhibitory activity of potassium channels of human embryonic kidney cells by tetraethylammonium solutions. Resulted IC50 and Hill slope reveal excellent agreement with assays from manual prepared drug concentrations showing the practicability of the present approach. It should be a great advantage for rapid drug/compound investigations for cellular studies.

Keywords: concentration generator, planar patch-clamp, dose-response, ion channel
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利用奈米結構增強免標定式干涉式光纖生物感測器之靈敏度
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摘要


本篇論文發表利用奈米結構增強法布里-珀羅干涉式光纖感測器(Nanostructure-Enhanced Fiber-Optic Fabre-Perot Interferometry Biosensor, NS-FOFPI)，具有高靈敏度、即時、體內量測的特點，並且免標定(label-free)的特性，更為簡便的使用。以簡單的自我遮罩蝕刻製程在光纖Polydimethylsiloxane(PDMS)共振腔上蝕刻奈米結構，在免疫球蛋白的檢測上將檢測極限向下改善了一個數量級，達到了1ng/Ml的感測極限濃度，此奈米結構不只增加表面接合的表面積，而且還增加了光程差，在實驗和理論的驗證下，信號最大位移能達到1.4 nm。

B05_14

Observation of Nanoparticles Dynamics in MicroWet-Cell Contained Solution under High Vacuum inside Electron Microscope and X-ray Microscope


Tsu-Wei Huang1, Cheng-His Chu1, Gung-Chian Yin2, Fu-Rong Chen1 and Fan-Gang Tseng13 
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ABSTRACT


The purpose of this research is to develop a wet-cell sealing the liquid sample under vacuum or atmosphere to carry out controlled environmental microscopy observation. To apply high vacuum electron microscopy for bio-sample observation under their nature conditions, it is important to seal the wet-samples in a shallow chamber (wet-cell) with special shielding mechanism for reducing radiation energy loss, preventing liquid evaporation, and decreasing energy absorption during the observation in vacuum or atmosphere environment. In this paper, we present a new type self-assembled micro wet-cell to circumvent the challenges including tedious alignment/package process, liquid leakage issue, and chamber charging/heating problems. 

Keywords: electron microscopy, ETEM, ESEM, Environmental chamber, wet cell
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矽質撓性觸覺感測陣列之設計與實現
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摘要

在以往步態分析中，並無法直接由自身的輔具求得足底壓力分佈，必須藉由外部的感測器，如壓力板，以得到足部壓力或是地面反射力，乃至於肢體之動作。本研究提出一嶄新的概念，利用撓性封裝的技術將剛性矽質感測器整合在撓性高分子材料上，完成感測器在撓性上的封裝，製作出撓性觸覺感測陣列。本研究主要有三種特色：(1)利用靈敏度較高且較相容於半導體製程的矽質壓阻式感測器，當做觸覺感測器，(2)在高分子材料上佈局所需的導線，完成可撓曲的電路層，(3)利用穿透晶圓垂直式導線，完成三維的電性連接，增加底部導線佈局空間。撓性感測陣列可以在各種非平坦或可彎曲的表面上量測，因此可廣泛的應用在穿戴式智慧型輔具上，而經由結構設計與實驗量測，本研究的撓性觸覺感測陣列的靈敏度可達0.122mV/V/kpa，非線性度為1.7%，可撓曲率半徑可達到5.2 mm。

關鍵字：穿戴式智慧型輔具、撓性觸覺感測陣列
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Microfluidic Whole-cell Biosensor for Rapid Detection of Low-level Water Toxicity
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ABSTRACT


This paper reports a novel whole-cell biosensing chip consisting of a micro-concentrator, a set ofelectrochemical detection electrodes, and a micro-fluidic channel using MEMS enabling technology, for rapid measurements of toxicants. A novel concept of the use of a micro-concentrator by means of dielectrophoretic force as well as electroosmosis transport was applied to continuously enrich the genetically engineered E. coli cells which harbored an arsenite-induced β-galactosidase expression plasmid. Thus, the E. coli which expressed β- galactosidase protein can be dielectrophoreticallyconcentrated in a small volume above the emebedded detection electrodes, and then the expression level of β- galactosidase was quantified by electrochemical method using the PAPG as substrate. We successfully demonstrated the enhancement of the miniaturized device for whole-cell sensing system with arsenite as a model toxicant, indicating the potential for real-life applications within a practical assay time and an affordable detection prices.

Keywords: Arsenic, whole-cell sensing, concentration, electrochemical detection, MEMS
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利用改良式溶膠凝膠塗佈法製作鋯鈦酸鉛壓電陶瓷厚膜


李永春、林峻毅


國立成功大學, 機械工程學系, 台南市


yunglee@mail.ncku.edu.tw


摘要


本文利用溶膠凝膠法製作出鋯鈦酸鉛 (PZT) 的前驅溶液，爾後利用含有壓電性的 PZT 粉末與前驅溶液球磨混合，製作出 PZT 的泥漿 (Slurry)，利用旋轉塗佈法進行壓電陶瓷厚膜的製作，並且引入改良式溶膠凝膠塗佈法，優化壓電厚膜藉以提升壓電陶瓷厚膜的品質。利用此改良式溶膠凝膠塗佈法成功的製作出不同膜厚之壓電陶瓷厚膜，其膜厚介於 2.5 μm 到 15 μm之間。在膜厚為 2.5 μm 之壓電陶瓷厚膜，在最大電場 (Emax) 為 1080 kV/cm 時，殘餘極化向量值(Remnant Polarization Vector, Pr) 為 22.25 μC/cm2，其矯頑電場 (Coercive Electric Field, Ec) 為 189.75 kV/cm。

關鍵字：溶膠凝膠法、鋯鈦酸鉛、壓電陶瓷厚膜

C07_13

Development of a 3D Distributed Carbon Nanotubes on Flexible Polymer for Normal and Shear Forces Measurement


Wang-Shen Su1, Chih-Fan Hu2, Chia-Min Lin3, and Weileun Fang1, 2, 3

1National Nano Device Laboratories, Hsinchu


2National Tsing Hua University, Dept. of Power Mechanical Engineering, Hsinchu


3National Tsing Hua University, Institute of NanoEngineering and MicroSystems, Hsinchu


fang@pme.nthu.edu.tw


ABSTRACT


This study reports a simple approach to implement a flexible CNTs tactile sensor to enable the detecting of normal and shear forces. The merits of the presented tactile sensors are as follows, (1) embedded patterned CNTs into polymer using simple Si-substrate molding process, (2) 3D distributed CNTs enable the detection of shear and normal forces, and (3) 3D polymer structure by molding as a tactile-bump. In applications, the CNTs are grown and patterned on bulk-micromachined Si substrate with 3D surface profile. After polymer molding, the 3D distributed CNTs are successfully transferred onto a flexible PDMS with 3D tactile-bump. With proper CNTs pattern designs, the tactile sensor has a sensitivity (linearity) of up to 22.76%/N (R2=0.97) for normal load, and up to 95.24%/N (R2=0.95) for shear load.

Keywords: flexible, CNTs, tactile sensor

C07_07

土石流預警系統之土壤含水量感測器之設計與製作


杜畯瑋1、楊志安2、黃建仁2、馬榮華3、李佳言*1

1國立屏東科技大學, 材料工程系, 屏東縣


2歐吉森企業有限公司, 高雄縣


3陸軍軍官學校, 高雄縣


leecy@mail.npust.edu.tw


摘要


本研究係設計與製作一種偵測土壤含水量之感測元件，以電容之工作原理量測其電容訊號，製作可應用於土壤含水量感測之可撓性土壤含水量感測元件。元件設計以聚合物(聚亞醯胺)作為元件結構與保護層和白金作為感測元件電極，元件之輸出電容值取決於其電極面積、兩電極間距與電極間物質之介電係數變化，因為不同物質的介電係數不同，因此兩電容電極間填充之物質體積(或重量)變化時，會使整體介電係數隨之變化，因而電容量將也隨之改變。故本研究之土壤含水量感測元件乃是透過電容電極間之含水量變化造成之介電係數改變，作為感測土壤中含水量變化之依據。目前的實驗結果證明，此電容式土壤含水量感測器在含有塗佈聚合物薄膜（聚亞醯胺）之電極與15x10 mm2 面積擁有較高的靈敏度（55.2 nF/％土壤含水量），而對於各種台灣常見坡地土壤亦有可靠度極高之平均靈敏度（53.75 nF/％土壤含水量）。

關鍵字：土壤含水量感測器、電容原理、聚亞醯胺

C07_17

利用玻璃回融製程實現單軸全差分加速計


許義昌1、孫志銘1、林炯彣1、徐家保2、李侑道1、蔡明翰1、劉育嘉1、方維倫1,2

1國立清華大學奈米工程與微系統研究所, 新竹市


2國立清華大學動力機械工程學系, 新竹市


E-Mail: fang@pme.nthu.edu.tw


摘要


本研究利用玻璃回融製程實現全差分電容式加速計，利用玻璃的絕緣特性以及回融製程成功製作出非導體的質量塊，利用而鑲嵌在玻璃中的梳狀電極和附著在玻璃上的梳狀電極給予相差180度的調頻訊號實現全差分(fully differential)量測，一般塊材製程(bulk micromachining)加速計質量塊和電極同為低阻值矽，只能單一相位調頻訊號做差分(differential)量測。本研究實現之全差分加速計量測為用商用電容轉電壓輸出晶片MS3110，此晶片只能做差分量測故本研究驗證方式是分別給質量塊上的兩組電極單一調頻訊號做兩次差分量測，分別得到7.3 mV/g 、6.55 mV/g，成功利用玻璃回融製程實現全差分加速計。 

關鍵字：玻璃回融、全差分、加速計

D10_05

毛細力驅動於矩形直流道的解析與實驗


張喬凱1、賴珈均1、李政庭1、張恩旗2、鍾震桂3

1國立成功大學機械工程學系研究生


2國立成功大學奈米科技暨微系統工程研究所研究生


3國立成功大學機械工程學系教授


ckchung@mail.ncku.edu.tw


摘要


本文針對毛細力在矩形流道驅動行為做探討，討論幾何形狀(寬度與高度)和流道材質(親水性與斥水性)，以親水性但會隨時間衰弱的氧電漿改質PDMS，並改變其流道的寬度來測驗其流動行為，在此使用簡單的理論推導過程導出毛細力驅動液體時流動的位置與速度的關係，並且加入實驗來佐證解析解的準確性，最後在使用解析解來預測流體在矩形流道內的行為，這個結果可作為使用毛細力驅動液體時幾何形狀(寬度與高度)的選擇依據。

關鍵字：毛細力、表面張力、微流道

D10_07

以分子動力學研究奈米碳管不同挫曲模態的變形型態與機制


張怡玲1、范譽馨1、胡智捷1

1國立中正大學, 機械工程學系, 嘉義縣


imeilc@ccu.edu.tw


摘要


本文以分子動力學方法研究單層奈米碳管受軸向壓力所產生不同模態之挫曲變形型態及臨界應變，主要著重於探管尺寸、長徑比及螺旋性等效應對奈米碳管挫曲性質的影響。研究發現當長徑比較大時，奈米碳管挫曲多為圓柱型，反之，則為殼牆型；長徑比越大則挫曲發生的臨界應變越小，模態數越高則臨界應變越大，且此趨勢與碳管螺旋性無關，且模擬與傳統連體力學理論預測之結果比較發現，大致上之趨勢皆相符。且當碳管長徑比小於40，碳管會從低模態的圓柱型挫曲轉成高模態的殼牆型。

關鍵字：分子動力學、奈米碳管、挫曲、長徑比

D10_08

CMOS MEMS Z 軸微加速度計與電容感測電路之整合及實現


林佳暐1、康育齊1、陳榮順1、林建宏2

1國立清華大學, 動力機械工程學系, 新竹市


2中國文化大學, 機械工程學系, 台北市


rchen@pme.nthu.edu.tw


摘要


本論文以微機械結構體及差動式的感測電路設計一出平面的加速度計，利用ANSYS軟體進行機械結構之應力模擬分析，確定元件的可行性；利用上下兩組的電容電壓轉換器與後端的減法器設計電容感測電路，藉由HSPICE軟體分析電路特性，模擬結果顯示電容感測電路具備高線性度與高靈敏度的特性。透過國家晶片系統設計中心(CIC) ， 以TSMC 0.35 μm Mixed-Signal 2P4M Polycide 3.3/5 V製程進行製作，透過後製程將加速度計完成，在電路部份量測結果與模擬值相當接近，其靈敏度約為21.32 mV/fF/V，解析度約為0.28 aF/√Hz，元件之共振頻為4.39 kHz，靈敏度為9.8 mV/g/V，非線性度則為4.7％，雜訊位準為0.61mg/√Hz。

關鍵字：電容式微加速度計、電容感測電路、CMOS MEMS

D10_09

超聲波震動輔助式雷射微細加工


邱繼正、李永春


國立成功大學, 機械工程學系, 台南市


N1894160@mail.ncku.edu.tw


摘要


本論文使用準分子雷射在壓電陶瓷試片上進行雷射加工實驗，並輔以高頻超音波震動輔助改善加工時材料微屑堆積問題。研究中加工壓電陶瓷片試片，其可製作出適合不同應用的感測器與致動器，但加工不易，因材料屬於陶瓷粉末高溫壓鑄成形，在經雷射加工後容易產上大量的材料碎屑，這些碎屑若不及時清除會使得加工速率減緩並導致加工形貌與實驗設計產生誤差。因此我們提出了震動輔助準分子雷射加工法對壓電陶瓷片進行微細加工實驗，在雷射加工同時利用藍杰文震盪子對試片施以不同震動位移，且針對不同線寬的加工情況做有系列的探討，提升雷射加工速率，並改善加工後的表面粗糙度。

關鍵字：準分子雷射，壓電陶瓷、藍杰文震盪子

D10_11

 新型MEMS中心支撐電容式麥克風特性分析


楊政達1、黃立嘉2、許仁碩3 


1,2,3國立高雄海洋科技大學,輪機工程學系, 高雄市 


s321770@gmail.com 

摘要 


在微機電系統(MEMS)的製程技術開發新型電容式微機電麥克風。麥克風振膜之殘留應力對麥克風靈敏度影響甚大，大部分殘留應力大多在固定振膜邊界時所形成。本研究提出以振膜中心單一支點支撐振膜取代傳統邊界固定方法，可以降低振膜之殘留應力。振膜支撐離振膜邊緣距離較傳統設計短，因而使製程良率及靈敏度相對提高。 以MUMPs製程開發微機電麥克風並測量特性參數，可分成(1)製程部分以MUMPs製程來完成麥克風單體；(2)特性量測部分包括電性量測(C-V、RX)、吸附特性等。 

關鍵字：微機電麥克風、中心支撐、電容式

D10_12

 阻抗量測電路系統之設計與應用 


許彧祥 蘇育全 


國立清華大學 工程與系統科學系 新竹市 


ycsu@ess.nthu.edu.tw 

摘要


本研究提出一個用於量測阻抗的電路系統。本系統包含一個能產生固定頻率與放大訊號功能的裝置，並利用訊號控制生成固定頻率的定電流源，而定電流源的設計方式，在低工作電壓與高偏壓電阻下即可以產生出需要的工作電流，利用固定電流流過未知阻抗產生的電壓訊號變化，再透過放大電路輸出後再解調，得到所須需要的阻抗資訊。本電路使用台積電(TSMC)提供的0.35 um Mixed-Signal 2P4M製程技術。

關鍵字：阻抗量測、定電流源

Oral Session 2

A03_07

聚苯胺摻雜多壁奈米碳管整合電路之葡萄糖感測器


林威邑、戴慶良


國立中興大學, 機械工程學系, 台中市


g9861019@mail.nchu.edu.tw

摘要

    以溶凝膠(Sol-gel)方式製備化學感測薄膜，藉由聚苯胺(polyaniline)薄膜摻雜多壁奈米碳管，以形成奈米纖維結構；藉由快速混合成導電橡膠苯胺薄膜，並摻雜多壁奈米碳管(MWNTs)以增加感測面積，在一定含量下可降低薄膜電阻值；利用葡萄糖養話酶與葡萄糖有其選擇專一性，並將葡萄糖氧化酶修飾於感測薄膜上，以此作為其感測薄膜。當葡萄糖滴附使薄膜電阻改變，作為量測不同葡萄糖濃度，造成感測電路的輸出電壓變化，藉由匹配電路將其訊號轉為電訊號續出，故學生以梳指狀感測電極作為感測結構，並在感測結構下方放入加熱器使環境能符合人體溫度環境，而在結構旁放置溫度計以監控量測環境，藉由維持量測環境穩定性獲得精準量測，在葡萄糖濃度變化7Mm時，感測敏感度為0.365 V/Mm，將其整合電路與一晶片上，使感測與讀出能同時進行，得到一立即監控生理反應的完善感測器架構。

關鍵字:聚苯胺、多壁奈米碳管、溶凝膠、葡萄糖

A03_08

以光輔助沉積法沉積鉑奈米顆粒於二氧化鈦奈米顆粒上應用於直接甲醇燃料電池

林峻霆、黃鴻基、楊智仲、蘇育政、朱念南、蕭銘華


國家實驗研究院, 儀器科技研究中心, 新竹市


chunting@itrc.org.tw


摘要


直接甲醇燃料電池為可攜式能源發展的重要方向。金屬-二氧化鈦複合電極結構，因為其光激發後的高活性，被廣泛應用在電化學電池陽極，以加速甲醇降解的反應。本研究提出一簡單鉑-二氧化鈦複合電極製作方法，利用乙二醇為還原劑，在紫外光照射下，將鉑奈米顆粒還原於二氧化鈦奈米顆粒上，形成鉑-二氧化鈦(Pt-TiO2)複合電極。甲醇半電池測試結果顯示，在低能量密度紫外光(UV)照射條件下(6W，254 nm)，甲醇氧化峰電流密度有3.6%的提升。

關鍵字：直接甲醇燃料電池、鉑奈米顆粒、循環伏安法、光觸媒

A03_10

Alignment of Liquid Crystal with Nanoporous Anodic Aluminum Oxide (np-AAO) Layer for LCD Application


Chitsung Hong1, Tsung-Ta Tang3, Chi-Yuan Hung4, Ru-Pin Pan4, Weileun Fang1,2

1 Inst. of Nano-engineering and Microsystems, National Tsing Hua University, Hsinchu, Taiwan


2 Dept. of Power Mechanical Engineering, National Tsing Hua University, Hsinchu, Taiwan


3Dept. of Photonics and Inst. of Electro-optical, National Chiao Tung University, Hsinchu, Taiwan


4 Dept. of Electro-physics, National Chiao Tung University, Hsinchu, Taiwan


fang@pme.nthu. edu.tw


ABSTRACT

This study reports the implementation and integration of the self-assembly nanoporous anodic aluminum oxide (np-AAO) film and liquid crystal (LC) on ITO-glass substrate for liquid crystal displays (LCDs) application. This work is demonstration of LCD panel with inorganic np-AAO nanoalignment layer. The np-AAO offers two advantages for LCDs, (1) the np-AAO with nanopores array acting as vertical alignment layer to easily and uniformly align the LC molecule; and (2) the np-AAO film has outstanding material properties such as, inorganic, tunable transparent, and colorless, for LCDs. In application, the LCD panel with LC on np-AAO nanoalignment layer is implemented on ITO-glass substrate, and its performance is also demonstrated. 

Keywords: np-AAO (Nanoporous Anodic Aluminum Oxide), Liquid Crystal (LC), nanoalignment, Liquid Crystal Display (LCD)

A03_11

Ge2Sb2Te5相變化材料熱傳導係數量測之研究


孫偉哲1、黃郁仁3 、黃胤諴3、簡恆傑4、謝宗雍3、饒達仁1,2*

1國立清華大學, 動力機械工程學系, 新竹市


2國立清華大學, 奈米工程與微系統研究所, 新竹市


3國立交通大學, 材料科學與工程學系, 新竹市


4工業技術研究院, 電子與光電研究所, 新竹市


djyao@mx.nthu.edu.tw


摘要


本文使用3ω Method量測相變化記憶體(Phase- Change Random Access Memory, PRAM)之材料鍺銻鍗(GeSbTe, GST)與摻雜之GST材料的熱傳導係數(Thermal Conductivity)。利用硫化鋅-鍺銻鍗-硫化鋅 (ZnS-GST-ZnS) 三明治結構與熱阻串連的概念，得到GST材料的本質熱傳導係數與上下的邊界熱阻。量測結果顯示，純GST在未退火(As-deposited)與經200、250及300OC退火(Annealing)下，其本質熱傳導係數分別為0.38、0.31、0.71、0.67 W/mK；摻雜之GST在未退火與經250、300、350OC退火溫度下，其本質熱傳導係數分別為0.27、0.21、0.5、0.49 W/mK。純GST未退火時的邊界熱阻為3.1x10-7 m2K/W，退火後邊界熱阻分別為1.8x10-7 m2K/W、2.1x10-7 m2K/W、2.1x10-7 m2K/W。而參雜之GST未退火的邊界熱阻為3.2x10-7 m2K/W，退火後邊界熱阻分別為1.7x10-7 m2K/W、2.9x10-7 m2K/W、2.2x10-7 m2K/W。由量測結果可得知，3ω Method所量測的結果穩定可靠，應用於量測相變化的奈米材料，不僅試片製備簡易方便，而且量測時間僅需20分鐘左右。未來亦有潛力應用於LED薄膜與熱電材料(Thermoelectric Materials)熱性質檢測技術。 

關鍵字：3ω Method、熱傳導係數、相變化記憶體

A03_12

氧化鋅奈米薄膜非揮發性記憶體元件之製程及特性分析


陳昭宇、楊台發、徐冠婷

國立中山大學, 機械與機電工程學系, 高雄市, 台灣


tfyoung@mail.nsysu.edu.tw


摘要


    本論文使用Zn與SiO2之共鍍製程，來製作記憶體之浮閘層，並利用氧化鋅本身缺陷作電荷儲存之浮閘層，作為奈米薄膜非揮發性記憶體。討論Zn與SiO2在O2及Ar環境下退火其材料之缺陷特性、電荷儲存能力。 以C-V分析SiO2濺鍍層缺陷，發現以500℃熱退火可消除SiO2之缺陷，而以SiO2/Zn-SiO2/SiO2 結構退火所製做之記憶體元件，在溫度大於700℃時，會因Zn的擴散導致電荷儲存特性消失，因此以熱退火方式來製做記憶體元件必需在500-700℃間來進行。以DLTS分析此儲存層缺陷，發現共鍍Zn-SiO2在退火處理前已有一能階為0.6eV之缺陷，經Ar氣氛退火，則形成一0.47eV之缺陷，而在氧環境下退火後可形成0.85eV之深能階缺陷。以XPS分析，此共鍍層未退火前之缺陷為Zn所造成，經Ar氣氛退火，則轉變成Zn-O-Si為主之型態，而在O2氣氛退火處理後，氧化鋅的含量增加，以C-V量測，有2V之記憶窗戶，顯示此製程所得具有深能階缺陷之儲存層，可以做為電荷儲存之功用。 


關鍵字：鋅、氧化鋅、非揮發性記憶體
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ABSTRACT


In this work the p-type zinc nitride was fabricated by thermal annealing. The Zinc nitride films were prepared by reactive RF magnetron sputtering. The as-grown zinc nitride thin film is a n-type material. It is found that the film treated at 300 oC for 3 hours can be changed to a p-type material. The zinc nitride has a very low resistance (2.2×10-2 Ω-cm) and high carrier concentration (3.88×1019 cm-3) after the heat treatment. The optical band gap of zinc nitride was determined as a direct band gap varying from 1.1 eV to 1.6 eV according to the temperature of heat treatment. The zinc nitride can be prepared with various electrical characteristics and the band gaps controlled by the temperature of heat treatment.  


Keywords: zinc nitride, heat treatment, reactive sputtering
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摘要


本研究藉由玻璃晶片製程中底切技術於T型管道的側管出口製作出一超微型孔洞(小於5 μm)，用以產生小於10 μm微液滴，並應用此管道設計於生成具有醫藥應用價值之甲殼素(Chitosan)微液滴。本實驗以T型乳化管道為基礎結合微孔洞的膜乳化結構，製作出一新型微孔洞T型管道結構，並利用表面改質技術，使親水性玻璃管道具有疏水性質，生成水相微液滴。實驗結果顯示，本研究藉由操作晶片內單一管道流速即可穩定生成水液滴，並藉由調整連續相及分散相之流速比於1至3.5之間，製作出23 μm至6.5 μm微液滴。其所製作水液滴均勻性高(是多高，最好有數據XX%)且最小粒徑可達6.5 μm，為現階段已知少數能以T型管道製作10 μm以下微液滴結構。於水相微液滴生成平均直徑為14.5 μm作統計，變異係數為3.23%。本研究亦成功製作出具有醫藥應用價值的甲殼素乳化液滴，並藉由調控流速比6至7.2可生成74 μm 至55 μm甲殼素微液滴。本研究成功展示出利用底切技術製作出新式T型管道於乳化微流體晶片上，未來可在乳液製程、奈米生醫和微液滴上做極為廣泛的運用，使此一技術平台更進一步拓展至生物技術和藥物傳輸的領域。

關鍵字：底切技術、超微孔洞、T型管道、甲殼素
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ABSTRACT 


A commercially available CO2 laser scriber is used to perform the direct-writing ablation of Polymethyl-Methacrylate (PMMA) substrates for microfluidic applications. The microfluidic designs are created using commercial layout software and are converted into the command signals required to drive the laser scriber in such a way as to reproduce the desired microchannel configuration on the surface of a PMMA substrate. The aspect ratio and surface quality of the ablated microchannels are examined using scanning electron microscopy (SEM) and atomic force microscopy (AFM) surface measurement techniques. The results show that a smooth channel wall can be obtained without the need for a post-machining annealing operation by performing the scribing process with the CO2 laser beam in an unfocused condition. The practicality of the proposed approach is demonstrated by fabricating two microfluidic chips, namely a cytometer, and an integrating microfluidic chip for methanol detection, respectively. The results confirm that the proposed unfocused ablation technique represents a viable solution for the rapid and economic fabrication of a wide variety of PMMA-based microfluidic chips. 

Keywords: CO2 laser, Microfluidic chip, PMMA, unfocused ablation technique
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ABSTRACT


This paper reports size selectivity of single cells and trapping performance of a hydrodynamic well (HW) in a microfluidic device. HW can trap single cells non-invasively with little dependence on cell and/or medium properties. Computational results reveal the pressure gradient and a background flow can enhance cell trapping. Cell size selection was characterized and shown a typical range of single cell size can be trapped with a high trapping performance of 98%. The maximum number of trapped cell is depended on the length of plate’s edge and cell’s dimension. This noninvasive trapping platform using the hydrodynamic well should be useful for variety of cellular microfluidic applications. 

Keywords: Hydrodynamic well, Microvortices, Lorentz force, Cell trapping
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ABSTRACT


This study presents a novel three-dimensional hydrodynamic focusing technique for micro-flow cytometers. In the proposed approach, the sample stream is compressed initially in the horizontal direction by a set of sheath flows such that it is constrained to the central region of the microchannel and is then focused in the vertical direction by a second pair of sheath flows. The microchannel configuration and operational parameters are optimized by performing a series of numerical simulations. An experimental investigation is then performed using a micro-flow cytometer fabricated using conventional micro-electro-mechanical systems (MEMS) techniques and an isotropic wet etching method. The results indicate that the two sets of sheath flows successfully constrain the sample stream within a narrow, well-defined region of the microchannel. Furthermore, the micro-weir structure prompts the separation of a mixed sample of 5 μm and 10 μm polystyrene beads in the vertical direction and ensures that the beads flow through the detection region of the microchannel in a sequential fashion and can therefore be reliably detected and counted. 

Keywords: Micro-flow cytometer, Three-dimensional hydrodynamic focusing, Micro-weir structure, Numerical simulations, Polystyrene bead
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ABSTRACT


Male factor has been proven to contribute about 45% in infertile couples but a convenient, rapid, and precise sperm quality exam for men to self test in comfort of home has not been fully met.[1] This report aims to propose a wallet-size sperm quality analysis kit, which possibly serves as an affordable and handy tool for the public to assay sperm quality. The reported kit differs from commercial products, Fertell, SpermCheck Fertility, and FertilMarq, in a way of presenting sperm quality through an objective quantitative index instead of subjective qualitative indicator. The proposed kit may help couples planning to have a baby and infertile patients to long-term monitor sperm quality in a process of treating infertility.

Keywords: fertility, sperm concentration, motility
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摘要


本研究主要是利用微型化、反應靈敏之微晶片系統來作為量測各種流體的流速以及黏滯係數。以雪崩式光電二極體 (Avalanche Photodiode, APD) 對於光強度之感測特性，將蝕刻後之光纖置於設計的微擴散口結構中，並以外加之氦氖雷射 (532 nm) 耦光至光纖尖端處；在感測流體特性元件上，以蝕刻後之單模光纖(Single Mode Fiber, SMF)，其直徑最小可控制為3 μm，利用此光纖未蝕刻之部分為懸臂固定端，再另外一端為自由端，其自由端尖端距離擴散結構出口為350 μm之長度為其變動可塑區，此區會因流體延此軸方向的注入，造成在層流下有位移擾動，而有不同的震動頻率跟模態。在偵測元件上，以APD 為主並搭配自製的配有通孔式阻光片(Pinhole)，將預偵測之光點藉此縮小，以減少光強度散佈之情況。本研究利用此APD 光強度偵測方式觀察微管道中之流體行為，並以資料擷取介面卡(Data Acquisition , DAQ)收集頻率訊號，並以Labview 軟體將數據以時序的方式記錄下，再透過Matlab 軟體之快速傅立葉轉換 (Fast Fourier Transfer,FFT) 將時域下的訊號轉換成頻域，透過此光纖震動頻率之行為探討微管道內之流場震盪之情況，並以此將各個流體流速特性、黏滯特性以頻率方式呈現，而本研究至今所能量測之動態黏滯係數之範圍為0.3 ~ 3.064 mPa‧s。最後希望此感測晶片能對黏滯係數部分做更方便更有價值之應用與貢獻。

關鍵字：光纖懸臂樑、層流流場震盪
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ABSTRACT


We use the three-dimensional finite-difference timedomain method to study the focal properties of the plasmonic Fresnel zone plates and measure the field intensities by the scanning near-field microscopy and the confocal microscopy. The results show that the focal size can break down the diffraction limit in the focal plane. Our study can be useful for the further study in the applications of imaging, microscopy, lithography, etc.

Keywords: diffraction limit, Fresnel zone plate, scanning near-field optical microscopy, confocal microscopy, plasmonics
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摘要


本研究之目的要是將微結構翻印製作PDMS 薄膜。並將薄膜與金屬滾筒貼合，作為滾印製程之軟性模仁。此軟性模仁不但成本低廉且可重覆翻製，以降低母模之損耗並且可同時解決紫外光固化製程中UV 膠沾黏金屬滾筒之問題。為了達成此目的，本研究開發一噴流式旋轉塗佈系統，以利翻印模仁使用，其工作原理為先將平板壓印所製作出之可撓性成品以微結構向外的方式貼附於滾筒表面，再使用注射式幫浦預先塗佈液態高分子材料於旋轉的滾筒上，再接續運用扁平型噴嘴將高壓氣體平噴於滾筒，使預先塗佈之塗料得以整平，並於機台旁使用紅外線烘箱，將滾筒上之熱固性液態高分子材料於轉動時固化，待塗佈製程完成後將PDMS 膜取下，並貼至金屬滾筒使微結構向外，即完成模仁之製作。塗佈材料為黏度3900 CPs 之灰色PDMS 其特性為不易沾黏且固化後硬度較高，故適合做為軟性模仁之高分子材料。本研究所使用之金屬母模微結構圖形為圓柱狀，微結構尺寸高度約為12 μm ± 3 μm，並利用紫外光固化滾印系統所轉印之具微結構可撓性基板尺寸深度為11.5 μm ± 3 μm，而利用噴流式旋轉塗佈系統所翻製之PDMS 薄膜其微結構都將放大原本母模之尺寸，兩者翻製之微結構尺寸大約為 15 μm ± 3μm，而轉印形狀並無異狀，皆與母模成相反結構。應用於紫外光固化滾印製程也順利解決金屬模仁所產生之UV 膠沾黏問題，以利製程可連續不間斷。

關鍵字：微機電、塗佈、噴嘴、滾筒模仁、滾印製程
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摘要


現今產業的元件和產品都趨向於微小化，故高精度的量測技術也就愈顯重要。一般比較常用來測量奈微米尺寸的儀器為接觸式（三維表面粗度儀、原子力顯微鏡）與非接觸（3D共軛焦表面形狀量測系統、雷射位移感測器）兩種。以多層膜曲面光學元件為例，上述量測儀器，除了價格昂貴外，探針的量測力道太強及折射等問題，均不適合量測光學元件之厚度，為突破此困難點，本研究以價格便宜且容易取得的DVD光學讀取頭（APU0210，Philips）做為光學量測儀器，並運用光學頭的聚焦特性，發展出量測技術以測量多層膜曲面光學元件。相較於其它量測儀器的測量結果（355 ± 2 μm），本研究測量結果為357.36 μm。

關鍵字：DVD讀取頭、光學元件
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ABSTRACT


This paper presents an advanced diascopic illumination technique for simultaneous multiwavelength fluorescence excitation and detection without using any spatial filter sets. The proposed system includes a home-built dark-field condenser comprising a high N.A. objective and a light stop-film to excite fluorescence and an ultraviolet-visible-near infrared (UVVIS-NIR) spectrometer to detect emitted signals. Experimental results show that the proposed system can effectively increase the fluorescent signal and simultaneously detect a mixed sample composed of 2’,7’- dichlorofluoresein, Rhodamine B, Atto610, and Atto647N. Furthermore, this proposed system successfully separates and detects a mixed bio-sample composed of three single-stranded DNA samples labeled with Cy3, FITC, and Alexa647 fluorescence in a single channel. The proposed system has a measured detection limit up to 5×10-8 M (S/N = 3) while detecting a standard fluorescence of 2’,7’-dichlorofluoresein, which is capable of detecting fluorescence samples in general applications. The proposed method provides a simple and straightforward way to detect multi-wavelength fluorescence for CE analysis.

Keywords: Multi-wavelength, Capillary electrophoresis,Dark-field, Diascopic configuration
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摘要 


本研究以創新的旋轉步階曲面黃光微影技術用以製作具無接縫圖形之金屬滾筒模仁，並且在此滾輪表面上定義出各種複雜幾何圖形，再利用連續滾印機構將滾筒表面之微結構快速翻印，進而在高分子薄膜上產生光學特徵，此滾印製程可達到快速、大面積、節省成本等優勢。在所有製程下，本實驗首先以自行研發的氣旋塗佈系統將液態光阻在滾筒表面上形成均勻且平滑的光阻薄膜層，接著利用UV光源、光罩與精密旋轉機構所組成的旋轉步階黃光微影系統將光罩圖形定義於光阻薄膜層上，再將曝光部位顯影去除；最後以化學濕式蝕刻或微電鍍將光阻層之微結構圖形轉移至滾筒表面，即可成功地完成無接縫滾筒模仁；據此，本研究以微透鏡(Micro-Lens)形貌作為滾印目標，進而在滾筒表面製作其微結構，並以UV固化連續滾印技術將滾筒模仁之結構進行翻印，製作出大面積陣列微透鏡之複合光學膜；由實驗結果顯示，完成之光學膜可提升輝度增益值達1.2，霧度值達85%，因此，可成功獲得增亮以及均光等效益。

關鍵字：連續滾印、氣旋塗佈系統、光阻、無接縫滾筒模仁、輝度、霧度
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摘要


液態-液態(液態纖芯-液態包層)光波導相較於固態-固態(固態纖芯-固態包層)光波導抑或是液態-固態(液態纖芯-固態包層)光波導而言，具有分子等級帄滑界面的優勢，減少界面散射造成的能量損失，而本論文中的液態-液態微型光波導是由介電泳(dielectrophoresis, DEP)驅動兩種不同大小的介電係數且互不相溶的液體所形成，因而降低纖芯液體與包層液體之間由微型光波導長度漸增而產生層流形變的情況。總結前述兩者可推知，介電泳致動之液態-液態微型光波導的光傳播損耗較他種光波導低。 本論文也針對各種條件下的液態-液態微型光波導進行相關的光學量測，並加以比對結果以證實前述理論。 另外，利用介電泳力驅動液體產生的液態-液態微型光波導，可由軟體選擇性驅動液體而達到程式化；成形後的纖芯液體也因不再流動而不需補充額外的液體，使成本降低；並不需外加幫浦及可動元件驅動液體。綜觀上述幾點，預期介電泳致動之液態-液態微型光波導會有廣大的應用。 

關鍵字：液態光波導、光流體、光學特性、介電泳
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以光學方法量測微槳型懸臂樑上金屬薄膜材料靜態與動態行為


鄭雅琪、童麒嘉、陳冠綸、曾偉庭、林明澤


國立中興大學, 精密工程研究所, 台中市


mingtlin@nchu.edu.tw


摘要


本篇論文中介紹一可提供均勻應力分佈之新型微槳型樑結構(Paddle cantilever)，搭配光學量測方法及力學理論分析運算以獲得黏附於基板上薄膜材料靜態與動態行為。研究中以靜電力施加負載於試件上並利用光學量測設備測得試件之形變量。可有效的避免薄膜表面及微結構在量測中不會因為接觸式外力而受到破壞，由於薄膜沉積於槳型樑結構上，因此其沉積厚度可由數微米縮減至數十奈米，因此可對奈米尺度薄膜材料進行更深入的探討。此量測方法已成功的測得不同厚度鋁薄膜之楊氏係數，500奈米厚鋁薄膜為64 GPa而1000奈米厚為66.2 GPa。並成功結合真空系統的應用量測薄膜材料在彈性範圍內的動態機械行為，如材料滯彈性的彈性後效(elastic aftereffect)行為。

關鍵字：動態機械行為、楊氏係數、鋁薄膜

D10_15

電漿輔助化學氣相沉積氮化矽薄膜之破壞與疲勞性質檢測及其在

微系統結構可靠度之分析與應用


黃致凱、吳秉欣、歐廣順、陳國聲


國立成功大學, 機械工程學系, 台南市


N16984353@mail.ncku.edu.tw

摘要


薄膜材料近年來廣泛應用於微機電系統及結構中，而薄膜材料之接合強度與介面接合疲勞壽命可靠度，對於微機電結構的分析與設計具有重大的影響，因此，如何對材料接合強度與介面接合疲勞壽命，進行實質檢測方法以及相關之分析與實驗發展有其重用性，過去的材料性質試驗架構，大部分所使用的材料為塊材，然而對於微小尺寸之試片，是否適用，是值得探討的，在本文的主要研究結中，將結合破壞力學及疲勞理論，發展適合於微小尺寸的測試方法。本文選擇微機電結構可能用到的氮化矽薄膜為主要研究材料。用以求得微小尺寸的材料性質，以便定性與定量的探求基材與薄膜之間之結合強度與壽命，並以相關實驗研究，探求影響接合強度與壽命之重要控制因子以利相關之應用。

關鍵字：破壞力學、薄膜、疲勞測試、介面強度

D10_16

不同Ti薄膜厚度沉積在周邊Gate/n+/p+ contact的電阻值特性研究和在70奈米512Mb動態隨機記憶體的tRCD問題改善


黃國興1、林成利2、賴岱鈺3、蔡明憲3、李再立3

1私立逢甲大學, 電子工程學系, 台中市


2私立逢甲大學, 電子工程學系, 台中市


m9841805@gmail.com. ; chengli.lin@gmail.com


摘要


Ti-鈦在動態隨機存取記憶體(DRAM : Dynamic Random Access Memory)的W-Bit line level 扮演著類似螺絲的重要角色(Ti 薄膜目的為降低接觸點電阻值，其薄膜厚度需均勻平坦)，一個理想的Ti-鈦沉積在接觸點及造成接觸點的電阻值變化更是一個重要且感興趣的研究探討課題。在本文中，我們探討Ti-鈦沉積在不同接觸點及不同溫度下所造成的電阻值變化，及沉積不同的Ti-鈦薄膜厚度對不同接觸點電阻值曲線的特性，再來我們研究因晶圓內外的蝕刻率不同，造成晶圓的外圍電阻值比中心電阻值高，實驗以Ti-鈦薄膜厚度為98Å 及DC Power 1000W 來改善整片晶圓的平均電阻值，實驗結果:這樣的製程條件下可以降低晶圓中心電阻值約20~25 W，降低晶圓外圍電阻值約100 ~120 W。我們發現這樣的結果，針對因晶圓中心和外圍電阻值不同而造成的tRCD (Row Address Strobe (RAS)to Column Address Strobe (CAS) Delay:測試Sensing Amplify ability ) 問題從原先的2 .0 %不良率改善至0.4 %的不良率，且不會造成其它電性上的問題，致使整片晶圓良率可以平穩達到97~98%。

關鍵字：Ti-鈦沉積、電阻值變化、contact、溫度、tRCD 問題

D10_17

具指向性之陣列式壓電揚聲器研究


莊承鑫1、黃舜暉


1南台科技大學機械工程系,台南縣永康市南台街一號,06-2533131#3543


chchuang@mail.stut.edu.tw


摘要


現階段之傳統動圈式揚聲器皆為無方向性(Omni-directional)之聲場，呈現輻射狀之聲音擴散而不具有指向性之特性，當使用音量過大就容易造成他人之困擾所以本研究將研發一具備指向性之陣列式揚聲器。根據過去相關文獻研究指出當發聲源形成陣列式聲源時，彼此會造成干涉之現象，故指向性之揚聲器逐漸受到重視，基本上若揚聲器之發聲源面積越大其音壓值相對提高，但於消費性電子產品，發聲源面積常常會受到整體面積所侷限，故在有限的發聲面積下利用陣列式點聲源達成指向性特性為本研究之目標。故本研究利用一維點音源陣列之理論在相同發聲面積下，於相同量測距離(40cm)同一波長(λ)下改變其點聲源之個數(n)觀察其聲束型式之變化量，並且運用調變(modulation)之原理與未經調變之波長(λ)比較其聲束變化，此外，欲驗證其指向性特性，本研究開發一壓電式平面揚聲器陣列，此揚聲器使用高分子壓電材料(PVDF)，其材質較軟且能發出較低頻之聲壓，以改善壓電陶瓷之缺點。且由實驗結果可以得知當點聲源個數(n)增加其間距小於或是等於波長(λ)，將有效集中聲場之主葉角度且抑止波瓣，提升指向性特性。當發聲面積固定，點聲源個數增加將會降低其聲壓值，並且若經由調變之效應將會衰減17 db左右，但經過調變之訊號卻能有效提升指向性之主葉角度集中與縮窄其角度，故為了有效提升指向性之特性，調變之技術與點聲源之間距值是息息相關的。 

關鍵字：揚聲器、指向性、壓電式、PVDF

D10_18

原子層沉積技術之氧化鋅薄膜應力分析


蕭俊卿、黃聖文


國立虎尾科技大學, 機械設計工程學系, 雲林縣


Shxxxg_01d2@yahoo.com.tw


摘要


本研究利用原子層沉積儀以不同控制參數沉積氧化鋅薄膜，進而分析其薄膜應力，為了降低製程中不確定的影響因素，因此本研究從晶圓切割、清洗、沉積到量測，皆做了完整的規劃，確定除了薄膜沈積控制參數外都保持一致，並使用X 光繞射儀進行量測氧化鋅薄膜繞射參數藉此得到薄膜應力，最後將量測結果與製程控制參數進行比較，觀測影響氧化鋅薄膜品質與應力之製程參數。

關鍵字：原子層沉積、氧化鋅、薄膜應力

D10_21

應用於直接甲醇燃料電池之奈米等級陽極CO2氣泡行為模式觀測技術


廖振傑1、彭顯智1、葉宗洸1、潘欽1、曾繁根1,2* 

1國立清華大學工程與系統科學系, 新竹市光復路二段101號, 03-5715131, 


2中央研究院應用科學研究中心, 台北市11529南港區研究院路二段128號


fangang@ess.nthu.edu.tw * 

摘要


本研究藉原子力顯微鏡(Atomic Force Microscope，AFM)的影像掃描觀測與力曲線量測技術可得到奈米白金球陣列與雙氧水催化反應時所產生的奈米氣泡的動態模式，透過觀測與估算，可得知在0.1%雙氧水條件下奈米氣泡的成長速率約為4188 nm3/sec、楊氏係數約為10 MPa~850 MPa之間，而表面張力介於0.5 nN/m ~ 22 nN/m。藉此技術，可用來進一步觀測直接甲醇燃料電池陽極反應所產生的二氧化碳氣泡之成長與脫離機制。

關鍵字：直接甲醇燃料電池、原子力顯微鏡、力曲線、奈米級氣泡
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A01_05

Single dsDNA Manipulation By Controlling DEP Nano Virtual Pore


Chia-Jung Chang 1, Pen-Cheng Wang1 and Fan-Gang Tseng 1,2

1 Engineering and System Science Department, National Tsing Hua University, Taiwan, ROC


2 Division of Mechanics, Research Center for Applied Sciences, Academia Sinica, Taiwan,ROC


E-mail: fangang@ess.nthu.edu.tw


ABSTRACT


In this paper we demonstrate the adoption of dielectrophoretic (DEP) force to control the moving speed of single DNA molecular inside a nano-pore region by DEP to form a virtual nanopore device. Dielectrophoretic (DEP) force can be employed to control the position and moving speed of a single molecular when providing high field gradient across it. Frequency modulation on different electrodes was performed to control the DNA position and movement speed, and the whole process was visualized under a total-internal-reflect-flourscent (TIRF) system to enhance the signal to noise ratio. The stretched DNA linear structure and control the DNA movement speed will be the first step toward single DNA base pair detection in the future. In this work, DEP force can successful stretch the single DNA molecular into a linear structure and anchor this DNA molecular on the specific position. This DEP force can also control the DNA molecular inside a nano-pore region and control the movement speed from 0.615 to 2.285 μm/s. In addition to DNA stretching profile, rapid DNA sequencing requires a very low DNA flow speed and well-controlled position, ie. less than 3.4 μm/s for 10 kHz sequencing reading. This paper demonstrate combines electrophoresis (EP) and DEP field to transport and regular the speed and position of a single DNA inside a nanopore. 

Keywords: nano-pore, DEP, DNA, sequencing

A02_01

由內能變化探討奈米壓痕基材效應之有限元素分析


江智揚1、陳國聲1,2

1國立成功大學, 奈米科技暨微系統工程研究所, 台南市


2國立成功大學, 機械工程學系, 台南市


Q26981024@mail.ncku.edu.tw

摘要


奈米壓痕測試為當今最重要的薄膜材料機械行為測試方法，但因基材之影響而在壓痕試驗的響應上表現出複雜的函數關係，目前的壓痕力學轉換模型尚無法明確地說明試驗負載對位移之響應關連性。本文以能量的觀點定量的討論基材效應對於當前轉換模型所帶來的影響，利用有限元素法從能量觀點探討能量對彈性薄膜/基材系統權重關係，並提出傳統轉換模型的缺失以及適用範圍。傳統探討基材效應所造成接觸面積預測的誤差部分多集中於薄膜塑性變形所造成的pile up或sink in現象，本文以有限元素法進行分析，對目前模型缺失所造成的誤差提出解釋，面積預測誤差不僅是由於上述現象所造成的，目前的接觸面積轉換模型假設試驗體為塊材，若套用在薄膜/基材系統容易高估或低估接觸面積，進而影響物理轉換模型的準確性。本研究以具物理意義之因次分析法，配合有限元素分析，修正基材效應對原有模型的影響，解決奈米材料機械行為量測上的缺失。

關鍵字：基材效應、有限元素法、能量、奈米壓痕

A02_03

運用平行處理於全原子模型之碳氫化合長鏈高分子(PMMA) 奈米壓印成型分析


許光城1、周墩秦2

國立高雄應用科技大學機械工程系


1國立高雄應用科技大學機械工程系 教授


2國立高雄應用科技大學機械與精密工程研究所 研究生


E-mail:hsuqc@cc.kuas.edu.tw


摘要


本研究目標是在於運用平行處理對於碳氫高分子奈米壓印製程模擬之研究，以分子動力學的基礎，搭配平行運算技術，觀察含自組性單分子抗沾黏層於全原子模型的高分子材料PMMA 在奈米壓印製程下，計算壓印過程中其力量與能量變化，並搭配個人式叢集電腦與財團法人國家高速網路中心之叢集運算硬體設施來做平行運算處理；最後討論PMMA 勢能與簡化的(CH2)n勢能，不同勢能對成型性的影響。在全原子模型的高分子材料PMMA 在有自組性抗沾黏層奈米壓印製程下，發現壓印模擬其沾黏情況可以減少，其中(CH2)n勢能之PMMA 可以得到較佳的成形性；在壓印負荷橫鏈之PMMA 勢能比(CH2)n勢能較小；鍵長伸縮勢能、鍵角勢能、扭角勢能、庫倫靜電作用勢能也明顯較小；在平行運算效率方面，運用原子分散法得到較高的運算效率，並由國家高速網路與計算中心的叢集電腦使用64 顆CPU 運算，提升運算效益。

關鍵詞：分子動力學、奈米壓印、平行運算方法、PMMA長鏈高分子材料

A02_04

 Experimental matching method for the two-dimensional numerical simulation of micro-floating zone in laser heated pedestal 


P. Y. Chen1, C. L. Chang 2, and S. L. Huang2,4 ,C. W. Lan3 


1Department of Gemology, Meiho Institute of Technology, Pingtung 91202, Taiwan 


2Institute of Photonic & Optoelectronics, National Taiwan University, Taipei 10617, Taiwan 


3Department of Chemical Engineering, National Taiwan University, Taipei 10617, Taiwan 


4Department of Electrical Engineering, National Taiwan University, Taipei 10617, Taiwan 


x00008415@meiho.edu.tw 

ABSTRACT 


It has been verified by comparing with the shape of the molten zone in terms of the experiment and then analyze the simulation results. That is experimental matching method. The two-dimensional simulation was employed to study the melt/air and melt/solid interface shapes of the miniature molten zone formed in the laser-heated pedestal growth (LHPG) system. Using non-orthogonal body-fitting grid system with control-volume finite difference method, the interface shape can be determined both efficiently and accurately. During stable growth, the dependence of the molten-zone length and shape on the heating CO2 laser is examined in detail under both the maximum and the minimum allowed powers with various growth speeds. Finally, heat transfer and fluid flow in the LHPG system are analyzed near the deformed interfaces. The global thermal distributions of the crystal fiber, the melt, and the source rod are described by temperature and its axial gradient within length of ~10 mm. As compared with the growth of bulk crystal of several centimeters in dimension, natural convection drops six orders in magnitude due to smaller melt volume; therefore, conduction rather than convection determines the temperature distribution in the molten zone. Moreover, thermocapillary convection rather than mass-transfer convection becomes dominant. The symmetry and mass flow rate of double eddy pattern are significantly influenced by the molten-zone shape due to the diameter reduction and the large surface-tension-temperature coefficient in the order of 10-4 ~ 10-3. According to the analysis shown as above, the results could be further extended for the analysis of the concentration profile and study of horizontal growth. 

Keywords: experimental matching method, interface shape, laser-heated pedestal growth, YAG, single-crystal fiber, heat transfer, fluid flow

A01_02

高深寬比矽基奈米孔洞陣列元件製備

何京諭1、王國禎1, 2


1國立中興大學機械系、2國立中興大學生醫工程所

摘要

    本研究使用陽極處理之方法以矽為基板製作奈米孔洞陣列，於 N-type矽晶片表面先定義微米級孔洞陣列，再利用氫氟酸溶液為基底之蝕刻液進行陽極處理，在蝕刻液中添加兩種界面活性劑來改善蝕刻面之粗糙度，並使孔洞底部為一錐狀，因此當孔洞蝕刻穿孔時，底部孔洞尺寸將從奈米之尺度逐漸變大，最後會與晶片正面之圖案尺寸相同，藉由調整實驗參數，即能製作出奈米孔洞陣列元件。

關鍵字：多孔矽、陽極蝕刻、奈米孔洞陣列

A03_18

以濕式蝕刻製作奈米壓印之矽基模板


許哲維1、張元震1 李永春2 

1國立雲林科技大學, 機械工程系, 雲林縣 


2國立成功大學, 機械工程系, 台南市 


G9811745@yuntch.edu.tw

摘要


    本論文主要利用KOH的非等向蝕刻與其矽晶圓的晶格結構與晶格面的關係，使晶圓上微米級線狀圖形的線寬得以縮小至100nm為目標。本文將分別討論矽的兩種蝕刻實驗結果：乾式蝕刻及濕式蝕刻；同時透由ACES軟體模擬可得知使用(100)晶圓且光罩圖型對準{100)的邊可以達到圖形縮小的目的。實驗結果顯示，乾式蝕刻的方式較不易得到晶圓內均勻的結構，相反地，以濕式蝕刻可以達到晶圓內較均勻的奈米結構。因此，此奈米壓印用之矽基模具乃以濕式蝕刻為適合的製程。

B06_03

可增加寬頻之振動電磁式發電微系統


呂文隆、黃永茂


國立中山大學, 機械與機電工程學系


d933020008@student.nsysu.edu.tw


摘要


本文研究一個具有可增加寬頻的振動電磁式微發電系統。主要特徵係由連接數個不同共振頻率之微型發電機，以增加作業頻寬，藉由機械振動能與電磁能轉換而發電。微型發電機內含一個低溫共燒陶瓷(Low temperature co-fired ceramic (LTCC))微感應器、一個銣鐵硼(Neodymium-iron-boron)永久磁鐵以及一個振動質量體。LTCC微感應器具有高輸出電流的特性，係由多層化銀金屬感應線圈與螺旋型陶瓷基材共燒構成。每一個微型發電機的振動質量與共振頻率皆不相同。不同的共振頻率之間需要穩定且能連續性地提供發電所需的頻帶。首先驗證微發電機之解析模式的準確性為13.6%，再以解果解析發電微系統之頻寬。當發電微系統之微型發電機數目由1個變成5個時，最大電功率增加約 2.73倍 (由0.304變為0.83 mW)，作業頻寬增加約 2.43倍(從7 Hz變為17 Hz)。

關鍵字：LTCC、電磁式、微發電機、頻寬
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以奈米碳管與聚苯胺之複合材作為微生物燃料電池陽極板的研究


林華偉1、王金燦1、陳博彥2、胡毓忠1

1國立宜蘭大學, 機械與機電工程學系, 宜蘭市
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摘要


    本研究利用奈米碳管(carbon nanotubes, CNTs)與聚苯胺(polyaniline, PANI)的複合材料來做為微生物燃料電池(microbial fuel cells, MFC)之陽極板(anode)以提升微生物燃料電池的產電效能。以。電弧(arc)放電法製備奈米碳管，利用羧化反應使奈米碳管表面產生羧酸基，再使用原位聚合法來製備奈米碳管與聚苯胺的複合材料。經大腸桿菌(E. coli)的微生物需氧量測試證實，該複合材料具微生物相容性。將該複合材料塗佈在不鏽鋼材質的陽極板上並置入微生物燃料系統中測試，微生物燃料系統的能量密度提昇了309%。

關鍵字：微生物燃料電池、陽極、奈米碳管、聚苯胺
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Modeling and Analysis of a DC Electrostatic Vibration-to-Electricity Micro Power Generator


C.-F. Chang and Y. Chiu 


Dept. of Electrical Engineering, National Chiao Tung University, Hsinchu 300, Taiwan 


03-5731838, yichiu@mail.nctu.edu.tw 

ABSTRACT


This paper presents a new analytical modeling of an electrostatic vibration-to-electricity energy converter based on MEMS technology. Both static and dynamic operations can be calculated by solving a set of equations. New parameters are introduced in order to describe the charge-discharge behavior. The optimal design is successfully obtained from this modeling. The discussion of the underlying physical phenomenon is presented. 

Keywords: energy harvesting, vibration, electrostatic, MEMS
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應用於微型燃料電池之高效能矽基膜電極組開發


彭顯智1、葉宗洸1、曾繁根1,2*


1國立清華大學工程與系統科學系, 新竹市光復路二段101號, 03-5715131,
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摘要


本研究首度發表一種以矽基材為主的燃料電池膜電極組，此膜電極組乃利用奈微米加工技術將膜電極組製作成三維的結構型態同時將流道整合製作於單一晶片上，其特色除了可提升單位體積之反應效能之外，更能夠縮短燃料輸送之途徑。本研究針對陰極反應之需求，設計了一種三維放射狀結構，於液態質子交換膜填入時搭配高速離心旋轉之塗佈技術，可在陰極端提供足夠之反應三相區進而有效提升陰極之反應效能，本研究目前測試所得之最佳陰極反應效能為42.5 mA/cm2，此結果相較於未經過任何處理的試片條件具有高達兩個數量級之效能提升，相信此技術將可應用於各類之微型燃料電池。 

關鍵字：燃料電池、電化學測試、奈微系統技術
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Design and fabrication of flexible piezoelectric ZnO micro-generator with storage systems 


C.T. Pan1, Z.H. Liu1, J. S. Tsa1i, Y.C. Chen2 J.H. Kuang1, W.T. Chang 2and Y.C. Huang2
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Kaohsiung 804, Taiwan 


2Department of Electrical Engineering, National Sun Yat-Sen University, 


Kaohsiung 804, Taiwan 


ABSTRACT 


In this study, a new flexible PET-based (polyethylene terephthalate; PET) harvesting energy member with the rectifying circuit and a capacitor as the battery to store the induced voltage in varying ambient vibration is proposed. It consists of flexible PET vibration substrate, piezoelectric ZnO (zinc oxide) thin film, design of lump structures and electrodes. The flexible devices of cantilevers with lump structures and piezoelectric ZnO thin film is designed. The piezoelectric cantilever plate is designed by using ANSYS software. The generator achieves maximum OCV (open-circuit voltage) up to 2.5 V and CCV (close-circuit voltage) up to 2.2 V which is 0.556 μW per centimeter square and DC (direct current voltage) across capacitor after rectification is only up to 2 V. Moreover, we succeed in accomplishing a self-powered storage system for driving the warning signal LED (light emitting diode) module. 

Keywords: Flexible substrate, Piezoelectric material, ZnO, Coupled field analysis, Vibration energy harvesting, Self-powered storage system
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Microflow Cytometer for Three-dimensional Focusing with Sequence Micro-weir Structures


Ho-Cheng Lee, Che-Hsin Lin


National Sun Yat-Sen University, Dept. of Mechanical and Electro-Mechanical Engineering, Kaohsiung


chehsin@mail.nsysu.edu.tw


ABSTRACT


Micro flow cytometer has been widely used for counting and identifying individual cells. This study presents a simple process for arranging cells/particles to a single file in the vertical direction for obtaining a great spatial resolution of signal detection in a micro-flow cytometric chip. Using the isotropic wet etching process and the photomask design, a sequence of micro-weir structures with cascaded height was fabricated on both top and bottom of the micro-fluidic channel. The experimental result shows that the fluorescently-labeled particles with the diameters of 7 and 15 μm can be successfully discriminated using this proposed cascaded microweirs. The coefficient of variation are 29.4% and 14.6% in the signal distribution of these two particles and counting rate of the particles were 68 particles/s. Unlike the traditional focusing techniques in vertical direction, the proposed cascaded micro-weirs can provide a simple and effective flow focusing in vertical direction. The particles of different sizes can be validly arranged to a single file for providing a high-precision counting and discrimination capacity in micro-flow cytometric detection.


Keywords: microflow cytometer, cascaded microweir structures, three dimensional focusing
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創新次微米多孔性之碳黑/PI感測晶片於揮發性有機氣體之偵測


古翊航1、林哲信1

1國立中山大學, 機械與機電工程學系, 高雄市 


chehsin@mail.nsysu.edu.tw 

摘要


    本研究是用價格便宜，操作容易，敏感度佳的感測晶片來量測各種有機氣體。主要是利用簡單的電阻式晶片，濺鍍上金電極後製作出指叉電極，在指叉電極上塗佈一層聚醯亞胺(Polyimide, PI)感測層; 而導電高分子擁有特殊的電子組態，且可藉由摻雜、去摻雜效應可改變原有的電子結構與導電性質，為了增加導電特性提高其敏感度，本研究另外還添加了碳黑物質，碳黑物質對於增進感測晶片導電性有非常大的幫助。本研究將PI感測層作成多孔性(Porosity)結構，多孔性結構比起緻密性(Dense)結構有更明顯的飽和曲線，其曲線也代表著晶片對於氣體感測的敏感度。而感測層表面容易有一層緻密PI層產生，本研究利用氧電漿蝕刻將其給去除以增加多孔結構與外界直接接觸的面積，也可大幅增加感測晶片對氣體分子的感測靈敏度。而完成感測晶片製作後，將晶片放置於量測環境中測量各種有機揮發氣體，如:甲醇、乙醇、丙酮…等等有機揮發氣體，透過LCR Meter量測出該環境下的電容電阻值，再經由Relay(繼電器)測量不同晶片在同環境的量測結果，紀錄該結果後再用Labview將數據整理成條列式資料，以便完成紀錄及作圖。實驗結果發現，CB/PI 感測晶片對於氣體的量測非常敏感，也有很良好的再現性；另外，從不同的濃度感測30 ppm ~ 1000 ppm都能輕鬆測得。而最後希望整合CB/PI感測晶片使其成為能感測溼度以及有機氣體的高價值感測器。

關鍵字：多孔性、碳黑、聚醯亞胺
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摘要


本論文研究使用CMOS-MEMS製程，設計立體式微磁通閘磁量計(micro-fluxgate magnetic sensor)。此磁通閘晶片之激發線圈採用立體式和感應線圈採平面式設計，並在後製程中整合磁性薄片磁芯，此磁芯採用蝕刻方式製作，並且利用對準貼合方式黏著在晶片上，成功設計晶片式磁通閘，並量測其磁場-電壓轉移率、感測器雜訊與環境磁場特性，其結果有助於未來藉由先進半導體技術大量生產，實現低功率、低成本、結構簡單以及高靈敏度的磁通閘晶片，對於在各種微小磁場的量測應用擁有重要的價值。

關鍵字：磁通閘、磁量計、磁場感測器、立體式
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DESIGN AND IMPLEMENTATION OF A NOVEL CAPACITIVE-SENSING MICROPHONE
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1National Tsing Hua University, Taiwan


2Domintech Co. Ltd., Taiwan


ABSTRACT


This study reports the design and implementation of a novel micromachined microphone. The design of the microphone is based on the well-known two-poly processes. The design as shown in Fig.1 has four merits, (1) rigid-diaphragm formed by the rib-reinforced poly-Si as acoustic wave receiver and moving-electrodes, (2) flexible-spring formed by thin poly-Si as diaphragm supporter, (3) rigid-diaphragm anchored to flexible-spring by central poly-via, and (4) very rigid plate formed by high-aspect-ratio (HARM) trench-refilled poly-Si as stationary-electrodes and back-plate. To demonstrate the feasibility, the two-poly microphone has been implemented and tested. Typical measurement results show that the sensitivity of microphone is 12.63 mV/Pa (-37.97 dB/Pa) measured at the sound level of 94 dB.

C07_20

出平面CMOS-MEMS 微型共振器設計分析與實現


劉育嘉1、蔡明翰1、陳文健2、李昇憲1,2、方維倫1,2

1國立清華大學奈米工程與微系統研究所, 新竹市
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摘要


本研究欲利用TSMC 0.35 μm 2P4M標準CMOS平台設計出具有次微米感測間隙之出平面微型共振器， 利用後製程(post-CMOS process)方式將結構之感測間隙蝕刻出，並同時整合感測電路於單一晶片達成系統整合。在真空腔體下量測結果顯示共振頻率為3.08 MHz、品質因子(Quality factor)為771、功率負載(Power handling)可達10 dBm，並具有近80 dB之SNR比值，不僅達成CMOS-MEMS系統整合之訴求，由於此訊號具有較高的功率負載，更有利於提供感測訊號收發之後續應用。 


關鍵字：CMOS-MEMS、次微米感測間隙、出平面共振器
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A CMOS-MEMS Accelerometer with Tri-axis Sensing Electrodes Arrays
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ABSTRACT

This study presents a single proof-mass CMOS-MEMS accelerometer with integrated tri-axis sensing electrodes arrays. The in-plane finger-type and out-of-plane plate-type gap-closing sensing electrodes are employed in this study. The standard TSMC 0.35 μm 2P4M CMOS process and in-house post-CMOS process was used to implement the device. The capacitive in-plane and out-of-plane sensing gap can be defined by the minimum line-width and the thickness of CMOS process. The structure size is only 500x500μm2. Measurement results show the sensitivities (non-linearities) are 2.47 mV/g (1.3%) in X-axis, 2.87 mV/g (1.4%) in Y-axis, and 3.89 mV/g (3.4%) in Z-axis. The noise flow for in-plane and out-of-plane sensing are 0.59 mg/rtHz and 0.8 mg/rtHz.

Keywords：CMOS-MEMS, Accelerometer
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ABSTRACT


An optical film with aspherical microlens array (AMLA) by using multi-steps lithography process for an OLED (Organic Light-Emitting Diode) packaging is fabricated, by which method the external quantum efficiency of OLEDs can be enhanced to obtain brighter luminance. A-MLA was designed using optical simulation software, FRED. Based on the simulated results, a film with an A-MLA was fabricated by a LIGA-like (Lithographie Galvanoformung Abformung, LIGA) process. The major challenge to this process was to use negative photoresist with multi-step lithography method to manufacture an A-MLA. Finally, the films with different layouts of A-MLAs are packaged to an OLED to measure and analyze its optical-electric properties. The effect of an A-MLA optical film on OLED luminance is discussed. In addition, the measured result is compared with simulated one.

Keywords: multi-steps lithography, aspherical, microlens array, high aspect ratio, OLED
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常壓電漿游離質譜系統之開發及其於快速防恐偵測之應用
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摘要


本研究自行設計並成功開發兩種常壓電漿游離系統，分別為大型餘暉放電式電漿噴頭以及微型化介電質放電電漿噴頭，並配合四極柱式質譜儀進行快速樣本偵測。實驗結果證實，本研究所開發之常壓電漿游離系統可長時間持續產生高濃度電漿氣體，以做為質譜分析系統之游離源，其離子濃度可穩定隨輸入功率的增加而提升，並提供超過109 cm-3之離子濃度，且其電漿氣體平衡溫度為70ºC以下，其低溫之特性非常適合生物分子或高揮發物質之偵測。本系統可直接對氣體、液體和固體樣本進行質譜游離分析，該測試不需繁複傳統質譜分析所需的樣本前處理步驟，便可得到明確且辨識度高之質譜訊號。本文章除介紹常壓電漿放電裝置之基本原理及架構外，並利用許多樣品測試，以進行所不同電漿質譜游離系統之效能驗證，並將該系統應用於單方及複方中藥樣本之偵測。此外，在對不同火藥測試的結果中顯示，本研究所發展之系統除可對火藥成分進行快速質譜偵測外，並可對火藥燃燒過程及燃燒行為進行分析。本研究所開發出之常壓電漿游離質譜系統，將可應用於未來防恐工作或生化戰快速分析。

關鍵字：常壓電漿游離、質譜儀、火藥、防恐
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Design and Simulation of Micro Stent for Renal Artery Disease
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ABSTRACT


A stent is a micro, coiled wire-mesh tube that can be deployed into an artery and expanded using a balloon during angioplasty to open a narrowed artery. Balloon-expandable stent has emerged as a safe and effective therapy for treatment of renal artery stenosis. During breathing, the kidneys move vertically and the renal arteries subsequently experience bending. The objective of this study was to determine whether the motion of the kidneys during breathing, and subsequent bending of the renal arteries, would negatively impact implanted stent fatigue life. To address this issue, stents were deployed into renal arteries of two cadavers and breathing motion was simulated. Stent bending angles were measured from fluoroscopic images and Finite Element Analysis models were developed. Fluoroscopic results showed that during simulated breathing, the change in bending angle or curvature was minor for the case of one single stent, but became more significant when two stents were overlapped at the ends. Finite Element Analysis indicated that the fatigue performance of the designed renal stent is excellent under cardiac pulsatile fatigue alone, but compromised to certain degrees when breathing-induced renal artery bending fatigue was also considered. 

Keywords: Renal Artery Stenosis, Stent, Breathing, Finite Element Analysis, Fatigue Life
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可圖案化明膠中碎形微結構之成長
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摘要


天然碎形微結構，經常於過飽和之鹽類水溶液中產生。本文創新倡議在高濃度明膠水溶液中加入重鉻酸鉀與氯化鈉，於常溫下逐漸解析出樹枝分叉狀的碎形微結構。作者們依循費曼有關微小化的限制空間效應論述，以明膠之光刻術與晶圓切刻技術為輔助，實現了具均勻性與重複性之碎形微結構製作。這些微結構可應用於混沌式微混合器，以及細胞培養用基底圖案等研究。

關鍵字：碎形、明膠、限制空間效應
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陽極氧化鋁膜奈米二極體
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摘要


本研究提出以陽極氧化鋁膜(Anodic Alumina Oxide, AAO)作為一新型的奈米二極體元件。此類二極體是利用AAO 在陽極氧化的過程中，蝕刻液陰離子受到電場吸引而殘留於AAO 晶格之結果，進而產生類PN 空泛區之特性，因而擁有類似半導體二極體之特性。本研究主要以未去除背面氧化鋁基材之硫酸AAO，於正面氧化鋁上濺鍍一層約30nm 的金膜作為正電極，負電極則為AAO 背面未蝕刻之鋁基材，並利用銀膠將導線連接正負極，再以Keithley 2400 微電流量測儀測量其IV 曲線。實驗結果驗證AAO 確有二極體特性，由於不同蝕刻液之陰離子殘留程度不同，故其空泛區之效應亦不同，硫酸AAO 之陰離子殘留度最高，其次為草酸AAO，磷酸AAO 之陰離子殘留度最低，此可由硫酸AAO 二極體之順向導通電壓為3.3 V，草酸AAO 二極體之順向導通電壓則是8.2 V，磷酸AAO 二極體更高達16.1 V 之實驗結果加以驗證。

關鍵字：陽極氧化鋁膜、奈米二極體、空泛區
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摘要


    本研究主要是利用微結構探討噴印液滴字組成的成型情況結果。主要運用負型光阻（SU-8）在矽基板上做出高深寬比結構的基板（其與水接觸角約為60至70度），再以旋轉塗佈方是把鐵氟龍塗佈於表面，以形成表面改質後（與水接觸角約為120度接觸角）的疏水性結構：最後利用翻模技術，以PDMS材料翻製接觸角為80至90度的近疏水性結構。完成三種異質結構的製作後，運用市售工業及材料噴印機台（Dimatix DMP-2831），噴印高分子（polyacrtlamide，MW1500，50% water，Polysciences，USA）材料於微結構中，以堆疊方是觀測在不同改質表面的成形性，由結果可之於越疏水的表面上液滴組成性越好，由其在鐵氟龍的情形最為明顯。反之，液體在SU-8結構中的流動性是較不理想的，且在噴印堆疊次數也相對提高許多。由實驗結果可知，在越疏水的表面或微結構上使用噴墨技術，在微元件的成形要在一限定的範圍下，否則會因本身得疏水聚力太大導致大尺寸的成形結果是不如預期的好。相反地，疏水性低的表面性質結構，可達到大尺寸的成形效果，但對於材料使用上較為大量、堆疊的次數較多，表面也相對較為粗糙。此實驗結果，對於未來在微結構成形或是微小光學元件的製作上，在表面改質及製程提供了重要的基礎噴印製程參數。

關鍵字：微結構、表面改質、噴印製程技術

D12_01

壓印技術提升發光二極體出光效率之研究


倪慶懷1、陳智有1、李有璋1、黃禹傑2、蔡炯祺2、蔡宗良2

1中原大學, 機械工程學系, 中壢市


2廣鎵光電股份有限公司, 研發技術部, 台中市


摘要


根據文獻所提升光萃取效率的方法相當多元，本篇論文主要是以周期性的微結構結合表面粗化的方式去提升LED的光萃取效率，我們是以熱壓成形轉印當作我們的壓印技術建立出週期性微結構，並且運用到氮化鎵發光二極體表面上。我們所用的熱壓印材料為聚甲基丙烯酸甲酯 (Polymethylmethacrylate, PMMA)，製作的圖形以金字塔跟倒金字塔為主要結構，再利用高密度電漿蝕刻機(High density Plasma, HDP)，在表面以離子轟擊的方式，使週期性結構表面粗化，進而提升光萃取效率。再利用積分球量測系統去量測不同結構，以及不同結構有無粗化的光強度，比較各種不同型式的結構，探討各式的結構對於發光二極體光萃取效率的提升。 


關鍵字：熱壓印、表面粗化、光萃取效率、LED
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A03_22

 高效能氮氧化物螢光粉(Ca-alpha-SiAlON)之合成 

黃姝綺1、劉彥群2、鍾賢龍3  

1國立成功大學, 化學工程學系, 台南市


slchung@mail.ncku.edu.tw

摘要 

為了符合現今白光發光二極體的需求與應用，如高發光效率、高演色性、壽命長等，必須找出一種具有高發光效率、熱穩定性佳以及可使用藍光或紫外光激發之螢光粉體，而氮氧化物螢光粉Ca-α-SiAlON 即具有這些優點，由於現今技術製造此種氮氧化物螢光粉體所需的條件較為嚴苛，如：須在高溫、高壓或長時間下反應且設備昂貴，以致生產成本高，此類氮氧化物螢光粉之應用故而受限。本論文研究乃引用本實驗室過去建立之合成氮化物陶瓷粉體之燃燒合成法，針對氮氧化物螢光粉之合成特性，予以改良創新，最後成功地開發出能夠在低壓下以及在短時間內可大量製造Ca-α-SiAlON 螢光粉之方法。本論文探討引燃劑與反應物尺寸及比例關係。實驗結果發現利用直徑3 cm 之引燃劑包覆直徑1.7 cm 之反應物，藉由調配反應物間的組成與比例，則可合成出不同螢光強度及波長之範圍之Ca-α-SiAlON 螢光粉體，在較佳的組別中，此螢光粉的激發波長範圍為220~500 nm，若利用380 nm 之紫外光激發此螢光粉可得到一主峰波長位置位555 nm 及發光範圍介於400~670 nm 之放射光譜，其螢光發光強度可達市售螢光粉的94.1%。 

關鍵字：螢光粉，氮氧化物，燃燒合成法，引燃劑

A03_23

觸媒蝕刻技術應用於矽質奈米柱陣列之研製


黃茂榕1、楊啟榮2、林峻霆1、陳世佳3、張峻銘1、湯喻翔1、蕭銘華1 

1財團法人國家實驗研究院儀器科技研究中心, 奈微米加工製作廠, 新竹市 


2國立台灣師範大學, 機電科技學系, 台北市 


3國立清華大學, 工程與系統科學系, 新竹市 


huangmj@itrc.org.tw 

摘要


    本研究使用自組裝奈米球微影(self-assembed nanosphere lithography, SANL)與觸媒蝕刻技術(catalytic etching)兩項技術，於矽晶片表面製作高深寬比的奈米陣列結構，並探討其高比表面積之特性。實驗結果顯示使用SANL可有效地定義出奈米等級的陣列圖形。觸媒蝕刻所形成的奈米柱表面極為平滑。經過20 min觸媒蝕刻所完成的奈米柱陣列，其孔洞深度約為3 μm，直徑約為100 nm，深寬比達30:1的奈米柱狀陣列。此外，本研究更進一步利用半電池測試，用於比較有無奈米結構電極板的電化學性質。研究顯示經過10 min觸媒蝕刻之試片，其氧化峰值電流與平均電流密度分別為未加工之平面試片的2.81與2.95倍。

關鍵字：奈米微影、觸媒蝕刻、奈米柱、燃料電池

A03_24

疏水Polybenzoxazine應用於介電濕潤元件

楊正臣1、王業昇2、許耀文3、邱誠樸1、張豐志2、陳俊勳3、范士岡1,3

1國立交通大學，奈米科技研究所，新竹市


2國立交通大學，應用化學系，新竹市


3國立交通大學，機械工程學系，新竹市


Skfan@mail.nctu.edu.tw


摘要


本研究成功的將具疏水特性之Polybenzoxazine (B-ala)的高分子材料應用於介電濕潤的元件上，當我們將B-ala旋塗於表面帶有氧化銦錫(ITO)的玻璃基板上，再藉由加熱聚合，則元件表面會呈現疏水現象， 若再經由紫外光照射，改變其高分子之化學結構，此時接觸角會開始下降，呈現親水現象。為了探討此材料的特性，本研究分別對於B-ala於玻璃表面和B-ala於介電層(polyimide)上分析其液滴接觸角變化與外加電壓的關係，進而應用於介電濕潤(ElectroWetting-on-Dielectric, EWOD)元件來操控微液滴。 

關鍵字：Polybenzoxazine、electrodwetting on dielectric (EWOD)

A03_25

水熱合成法製備氧化鋅之整合型氨氣微感測器

楊閔智、戴慶良


國立中興大學, 機械工程學系, 台中市


g9761312@mail.nchu.edu.tw

摘要


    本文利用CMOS-MEMS的技術製做整合電路的氨氣微感測器，並利用水熱法製備感測薄膜氧化鋅（ZnO），不僅製備方法容易，而且成本低廉，在是溫下對氨氣亦有良好的靈敏度。此氨氣微感測器的感測電極結構微多晶矽繞線，利用後製程處理將氧化矽犧牲層移除，使感測電極裸露出來，再將氧化鋅披附在電極上，當氧化鋅吸附或是放氨氣時，在感測薄膜內部載子濃度改變，並整合運算放大器將電阻變化轉變為電壓輸出，有效將輸出訊號放大，藉此量測環境中的氨氣濃度。感測電極的電阻對氨氣的量測部分，於室溫下當通入0~50 ppm濃度的氨氣，其電阻值由54.817 kΩ上升至56.093 kΩ，總變化量為1.276 kΩ，對50 ppm的氨氣濃度，反應與回覆時間為39秒、60秒；整合電路後，輸出電壓與相對氨氣濃度的量測部分，於室溫下當通入0~50 ppm濃度的氨氣，其輸出電壓由616.98 mV上升至390.54 mV，總變化量為73.56 mV，感測靈敏度維1.4712 mV/ppm。

關鍵字：氧化鋅、氨氣微感測器、CMOS-MEMS


A03_27

AAO 模板應用於奈米熱電結構之製作


楊啟榮、詹金龍、陳彥翔、傅從順、李明俊


國立台灣師範大學, 機電科技學系, 台北市


hsschoolisgood@hotmail.com


摘要


熱電材料(Thermoelectric material)是一種可將熱能轉換成電能或以電能達到致冷目的之材料。在奈米材料中，由於量子侷限效應以及晶格對於熱傳導的額外阻礙，使得聲子(phonon)在傳遞中受到更多的散射，以降低熱傳導係數來提升熱電特性。因此，本實驗利用多孔性陽極氧化鋁膜(AAO)做為模板，以電化學沉積的方式電鑄n型Bi2Te3及p型Sb2Te3熱電材料於AAO孔洞中，製作出具有奈米結構之熱電材料。本實驗在製備AAO模板時，選用兩種純度不同之鋁試片，利用草酸作為陽極處理之電解液，分別在純度為99.9995%鋁試片成功製作出平均孔徑大小約25 nm、厚度約60 μm之AAO模板，以及在純度為99.995%鋁試片製作出平均孔徑大小約57 nm、厚度約60 μm之AAO模板。最後，利用電化學沉積的方式，藉由調變適當大小之電流密度，已成功將熱電材料n型Bi2Te3與p型Sb2Te3電鑄於AAO奈米孔洞中，其孔徑大小約為200 nm、電鑄厚度約42 μm，電鑄之深寬比值可高達至210，後續將利用此一奈米熱電結構，製作出具有高熱電優值之熱電元件。

關鍵字：熱電材料、陽極氧化鋁膜、電化學沉積、熱電優值

A03_34

基板偏壓與氮氣流量對氮化鉭薄膜的微結構、電阻率與機械性質的影響


張乃文1 、鍾震桂2

1國立成功大學, 機械工程學系研究生, 台南市


2國立成功大學, 機械工程學系教授, 台南市


ckchung@mail.ncku.edu.tw


摘要


    本論文將研究鉭-氮 (Ta-N)奈米薄膜的微結構、硬度、電阻率。利用改變偏壓來達到改變性質的作法，來做為未來製造科技上的對材料做最佳化的重要參考數據。尤其在半導體中不可或缺的銅擴散阻障層。只需於濺鍍時增加偏壓這項參數，便可達到有效調整薄膜試片的結構，進而控制電阻結果。在機械性質中，具有似非晶結構的鉭-氮薄膜，為奈米晶粒鑲嵌在非晶的基底上，所以具有較高的機械性質。這將可運用在硬質批覆上。

關鍵字：鉭-氮薄膜、擴散阻障層、磁控濺鍍

B04_15

整合微流體生醫晶片與流式細胞儀分析技術於高效率之人精篩選系統


傅薈廷1、黃鴻儒2、李金蓉2、黃泓淵2、饒達仁1

1國立清華大學, 奈米工程與微系統研究所, 新竹市


2林口長庚紀念醫院, 婦產部, 桃園縣


vicky750125@yahoo.com.tw


摘要


本論文提出一具有篩選活動力精蟲之微流體生醫晶片系統，此技術在於針對相同初始濃度之精蟲樣本，透過微機電系統技術發展出不同尺寸流道之生醫晶片以取代傳統的篩選方式，可有效進行一次性的篩選。目前本系統以CFDRC流場模擬進行初步計算此晶片於各項幾何尺度改變的情況下之流場濃度分布，以及分析流道出口端流場分界面的偏移效應，推論出最佳的流道尺寸設計。此微尺度層流篩選精蟲之生醫晶片系統以二入二出流道設計為主，經由被動式重力驅動流體，使具有活動力的精蟲自主篩選流道中之起始層流穿越至篩選層流，以達到精蟲篩選分離之效果。本研究主要分析經篩選後之精蟲中於出口端的死活比例，並使用螢光染劑SYBR-14及PI進行活及死的精蟲染色，透過流式細胞儀的螢光分析計數以表示自精液中篩選具有活動力精蟲之效率。此生醫晶片系統具有低成本、可拋棄、製程簡易、高精密度以及高篩選效率等特性。 

關鍵字：微流體生醫晶片、篩選精蟲、層流特性、流式細胞儀分析

B04_01

A New Microfluidic Chip for Formation of Emulsion Micro-droplets Utilizing a Normally-closed Valve


Jung-Hao Wang and Gwo-Bin Lee*


Department of Engineering Science, National Cheng Kung University, Tainan, Taiwan 701


*gwobin@mail.ncku. edu.tw


ABSTRACT


Mono-disperse emulsion is of great significance for both chemical and industrial applications. The current study reports a new microfluidic system capable of formation of micro-droplets in liquids for emulsification applications. The new emulsion chip can precisely generate size-tunable, uniform droplets using a normally-closed valve when it was opened by a suction pressure. Experimental data showed that micro-droplets with a diameter ranging from several to tens of micrometers could be precisely generated with a high uniformity. The emulsification behavior at different velocities of the sample flow caused by the deflection of a suction membrane was systematically investigated. The micro-droplets had a uniform size while compared to previous studies. This new microfluidic device can be promising for emulsification and other related applications. 

Keywords: microfluidics, emulsification, normally-closed valve, membrane deflection, suction force


B04_20

超音波駐波操控具增強生化粒子鍵結偵測效率之晶片研發


馮國華、楊舒翔 


國立中正大學, 機械工程學系


shi740706@hotmail.com 

摘要


隨著科技的進步，很多日常生活用品多是輕薄短小為主體，而生醫方面也不例外，以往生化檢測常是耗時、耗人力的工作，而今已漸漸朝生物晶片、Lab On Chip方面邁進。目前生物檢測運用的技術有各種不同的方法，亦各有優劣。本文將探討藉由壓電致動器產生超音波駐波(ultrasonic standing wave)來操控微流體中的蛋白質配體鍵結(如：biotin- streptavidin binding)，並利用石英微天平線上監測其鍵結質量，使其鍵結效率得以提升，降低偵測極限及偵測所需時間，並提高偵測靈敏度。此研究中，我們利用微製程加工技術開發一生化晶片，此晶片具微流道及微反應槽，並整合超音波產生功能及石英微量天平(Quartz crystal microbalance)檢測功能。之後，我們通入生化粒子biotin修飾於晶片之石英微量天平，再通入含不同濃度的streptavidin的溶液，並分別施以超音波之駐波作用，透過石英天平的頻率變化，即時檢測上述生化粒子鍵結程度，作為驗證所研發之生化晶片的功能性。從檢測結果可知，利用超音波駐波的操控粒子(如streptavidin)，可有效地增強生化粒子（配體）鍵結偵測效率。 

關鍵字：超音波駐波、生化檢測、壓電元件、石英振盪器

B04_22

以介電加熱法於介電濕潤數位微流體平台實現微液滴加熱

蔣采蓉、范士岡


國立交通大學, 奈米科技研究所, 新竹市


skfan@mail.nctu.edu.tw


摘要


本文利用介電加熱的方式操控平行電極板中的微液珠溫度，其電容損耗能量會以熱能形態釋放而加熱去離子水微液珠，並利用介電濕潤(ElectroWetting-On-Dielectric, EWOD)驅動微液珠，於測試中發現，頻率為1 kHz之交流電場可以介電濕潤機制驅動去離子水微液珠，且微液珠並無溫度變化；而頻率為100 kHz以上之交流電場則可使微液珠產生80 oC以上的溫度變化(20 oC~100 oC)。由實驗結果顯示，在高頻電場時，微液珠溫度隨外加電壓增加而上升，而微液珠溫度也與頻率有關。因此，本系統可藉由調整外加電壓與交流電場頻率來驅動或加熱微液珠。 

關鍵字：實驗室晶片、介電濕潤、數位微流體系統、介電加熱


B04_14

 A Continuous Microfluidic System for Systematic Evolution of Ligands Exponential Enrichment 


Ying-He Chen1, H. I. Lin2, S. C. Shiesh2 and G. B. Lee1* 

1Dept. of Engineering Science, 2Dept. of Medical Laboratory Science and Biotechnology, National Cheng Kung University, Tainan 701, Taiwan *gwobin@mail.ncku.edu.tw 

ABSTRACT 

Systematic evolution of ligands by exponential enrichment (SELEX) technique has been extensively used to screen specific aptamers from combinatorial libraries of synthetic nucleic acids by an iterative process. Aptamers are usually screened and selected from a large random DNA or RNA pool, which have a high affinity to specific biomolecules, antibodies, or even cells. Therefore they have a variety of promising applications such as diagnosis and therapy. In this study, a magnetic-bead-based, automatic microfluidic system is developed to select DNA-based aptamers. It has several advantages including rapid screening process, automation, and less consumption of samples/reagents. Utilizing an on-chip polymerase chain reaction (PCR) module, these selected aptamers can be further amplified in a shorter period of time. Experimental data showed that C-reactive protein (CRP)-specific aptamers can be screened continuously and isolated. Simple, rapid and efficient SELEX process can be realized by using this developed microfluidic chip, which may enable a promising platform for fast screening of DNA-based biomarkers. 

Keywords: SELEX, microfluidics, C-reactive protein, aptamers
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摘要


本研究完成具有操控乳膠粒子(Latex beads)之聚焦排列、捕捉與可程式化篩選功能之多層電極微結構介電泳晶片，晶片設計包含兩個部份，其一為漸進式魚骨形狀之電極，用於粒子聚集並導引至標的區域， 提升粒子之捕捉效率，其二為微結構與多層電極，用於粒子捕捉與標的粒子之篩選。首先以CFD-RC (CFD Research Corporation)商用軟體來設計三種幾何形狀之粒子排列電極，分別是直列式、魚骨頭與漸進式魚骨頭，探討其縱向電場分佈與大小，模擬結果顯示，漸進式魚骨頭電極有較高的電場數值，以及呈現出漸進式平滑與集中的電場分佈，對於粒子排列有較大的效益。本研究晶片是使用黃光微影製程技術於玻璃基板上製作底層電極、SU-8微圓洞結構與其表面上之漸進式魚骨頭電極， 此外晶片使用OCA(Optical Clean Adhesive)雙面膠製作出微流道腔體。實驗結果顯示， 17 μm的粒子在頻率1 kHz至1 MHz、電壓10 VPP下利用負介電泳力達到排列聚集之效果，並在特定流速下導引至微圓洞陣列區域以提升捕捉效率，接續利用上層與中層電極以負介電泳力(頻率200 kHz、電壓10 VPP)將粒子捕捉至微圓洞內，最後藉由上層與底層之交流電場所產生的負介電泳力(頻率240 kHz、電壓10 VPP)釋放微圓洞內的標的粒子，達成單顆粒子之篩選。模擬與實驗結果證實此介電泳晶片不僅具有粒子聚集、捕捉與篩選之功能，未來可做為生物細胞之操控、藥物檢測與癌細胞電性感測之研究。 

關鍵字：介電泳、微圓洞、單粒子

C08_36

Massive cell/polystyrene beads manipulation with  optoelectronic system


Hung-Po Chen 1、Shih-Mo Yang2、Yi-Jr Su2、Long Hsu2、Cheng-Hsien Liu1

1 National Tsing Hua University, Hsinchu, Taiwan, R.O.C.


2National Chiao Tung University, Hsinchu, Taiwan, R.O.C.

amidoufu@hotmail.com


摘要


近年來整合微流體、光電等方式來操控微小粒子為熱門的研究方向，此篇文章報告了首度整合光學影像倍縮與對準系統、介電泳現象、以及友善且即時的使用者操作介面之新式光電流體系統。且本團隊首度將光導電材料酞菁氧鈦 (TiOPc)使用於微粒子技控技術之上。藉由光導電材料的特性，我們採用TiOPc作為基礎的光電鑷夾(TiOPc-based optoelectronic tweezers)(以下稱為Ti-OET)將可應用於單一或大量的細胞/微粒子操控。我們利用軟體Flash®繪出欲操控的圖形，並撰寫程式去定義當不同的游標動作(例如：按壓、拖曳等等)作用在圖形上的行為，利用此結果對微粒子(聚苯乙烯粒子和細胞)進行微米尺度下的操控，同時也觀察細胞在塗有TiOPc材質上的生長情況，從生長的形態看來並該材質對細胞無嚴重的傷害，更詳細的檢測仍在持續進行中。

關鍵字：TiOPc、光電鑷夾、介電泳力、細胞操控
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摘要


本研究的目標為開發具有特定傾斜角度之新式非對稱微型透鏡陣列，由黃光微影技術製作出具有非對稱微透鏡形貌之光阻結構，接著再鍍上金屬薄膜之後進行觀察量測。在實驗進行中，利用光線的行進原理，搭配不同的曝光角度，之後再配合不同的熱熔傾斜角度，經過歸納整理可簡單地控制與決定非對稱微透鏡之傾斜角度。本實驗之第一個部份，主要控制因子為透鏡之直徑尺寸大小，分別為200 μm、400 μm以及600 μm；第二個部份，主要是基板擺放之傾斜曝光角度分別為30°、45°、60°；第三個部份，主要是熱熔時，因透鏡本身直徑不同，傾斜倒置熱熔時所受之重力影響亦不相同，所擺放角度為45°及90°。本製程最大的優點在於利用此製程，可以將單ㄧ簡單的光罩，透過本製程中的各種不同的參數配合與改變，已成功地製作出傾斜角度為20°~50°之非對稱微透鏡陣列。使用相對於其他方法之低成本製程，且此方法是可以達到量產實現化的設計與技術。 

關鍵詞：光微影技術、微透鏡陣列、非對稱透鏡
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摘要


本研究發展了一個新型的2×2光開關系統，此系統在光路上則採用分裂十字型的設計，並且由微反射鏡結構和兩組雙穩態電磁致動器所組成。微反射鏡結構是利用單晶矽的非等向性濕蝕刻技術所製作而成，並藉由雙穩態電磁致動器來推動鏡面。此光開關具有低能量損耗、製程簡單、光纖易組裝和成本低等優點。此光開關系統的量測插入損失為-0.9~-1.1 dB，串音為-60 dB，切換時間則小於10 ms。

關鍵字：光學微機電系統、光開關、微反射鏡、電磁式致動器、雙穩態致動器
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摘要


本論文提出電磁式側向力致動之微掃描元件，利用對應之磁鐵與線圈所產生的靜磁力作為掃描面鏡之驅動源，透過側向致動的特性，在元件操作時，可降低線圈溫度對掃描面鏡結構的影響。製程上則利用電鑄鎳微製程方式製作出鏡面及扭轉軸微結構，透過單一光罩定義微掃描面鏡的幾何，即可製作出具有高頻與低頻掃描特性之鏡面結構，因此具備製程簡單與低成本的特性，至於高、低頻的扭轉軸分別以扭轉模態與彎曲模態進行設計。根據典型的實驗結果顯示，高、低頻微掃描面鏡分別可操作於2.9 KHz與227 Hz之第一共振模態，對應之掃描角為±0.9°與±2.8°。另外，微掃描面鏡在不同真空環境下，受到線圈溫度以及雷射光源之熱累積效應的影響，亦已透過本實驗室架設之定真空設備完成掃描特性之效能評估。

關鍵字：電磁式、掃描面鏡、真空、溫度
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摘要


    本設計團隊依照國家晶片系統中心(National Chip Implementation Center,CIC)之製程規範作為設計之準則，採用TSMC 0.35μm 2P4M COMS-MEMS 共用製程設計出使用微熱致動器驅動之1×4 光切換器。本團隊採用熱致動器當作驅動來源，克服製程上的限制，達到低電壓就能有高抬升角度的為面鏡結構。利用抬升結構Metall與微熱致動器結構Poly2之間的層差關係，讓原本產生同平面的位移變成出平面的位移，再搭配Metal2的牽制結構，讓微面鏡結構Metal3傾斜，進而達到抬升效果。實驗中以濕蝕刻(Wet Etching)進行結構釋放，利用混酸蝕刻60分鐘去除保護層，再經由觀察釋放完成後，再用Silox Vapox Ⅲ蝕刻15分鐘去除SiO2，最後達到成功釋放元件。

關鍵字:面型微加工、熱致動器、微面鏡
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摘要


本研究利用吸附(Pull-In)機制克服TSMC 0.35微米製程最小線寬限制，製作出具有深次微米感測間隙且整合放大器電路之CMOS-MEMS 自由樑共振器，成功解決因機械邊界條件調變所導致共振器品質因子(Quality Factor, Q)下降及共振頻率變動的現象並大幅提昇共振器之Q值，同時降低其運動阻抗，使元件在無放大電路的條件下亦具備直接量測(Direct Measurement)的能力。其中高Q值與共振頻率穩定的關鍵為Pull-In偏壓與結構偏壓的解耦合機制以及共振器邊界條件的設計。本研究製作之深次微米CMOS-MEMS 共振器經由量測顯示其運動阻抗(Motional Impedance, Rx)降低至172 kΩ，Q值提昇至2,000。此外；此共振器整合CMOS放大器電路之頻譜特性亦有顯著提昇，且僅佔據300 μm x 130 μm之面積。由上述增進之效能顯示，此技術提供一個可實現全整合式CMOS-MEMS振盪器的途徑，有助於未來整合式單一晶片之應用。

關鍵字：CMOS-MEMS、射頻微機電系統、共振器、深次微米間隙
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ABSTRACT


The assembly technology for 3-D microstructures is applied to a MEMS-based optical pickup unit.Nonvertical micromirrors are fabricated on SOI wafers and assembled by simple push operations. The design and fabrication of the optical pickup components is presented.

Keywords: assembly, nonvertical, pickup, SOI
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摘要


本論文研究之目的為利用熱能與靜電力設計並製造於Blu-Ray 系統中具有高穿透率(92% at 405 nm)之COC(cyclo-olefin copolymer)雙凸非球面透鏡，以取代傳統利用精密切削或高成本模造成型之技術。研究中利用超音波鑽孔於玻璃基板上定義非球面透鏡之中心孔徑(clear aperture)，以獲得較雷射鑽孔平整之邊緣孔洞形貌。論文中設計及製造之透鏡其中心孔徑約1.14 mm，前焦約4.97 mm，目前較佳之聚焦光點大小約0.588 μm (FWHM)。此雙凸非球面技術若能開發成功，將可應用於許多微光學系統中，如藍光讀取頭系統。

關鍵字:雙凸非球面、藍光DVD、高分子聚合物
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摘要


近年來國際能源價格不斷飆漲，使得太陽能電池的研製再度受到科研人員重視，許多研究藉由開發太陽能電池的抗反射技術，用以提升電池的發電效率。本研究藉由整合自組裝奈米球微影技術和觸媒蝕刻製程，製作奈米級柱/洞陣列抗反射結構。此外，亦整合黃光微影製程、KOH化學蝕刻製程與光輔助電化學蝕刻技術，製作出微米級黑色矽巨孔洞陣列的抗反射結構，並且分析這兩種微/奈米結構之抗反射特性。實驗結果顯示，奈米級陣列結構在10 min 的觸媒蝕刻時間條件下，孔洞陣列結構的孔洞直徑為40 nm，深度為0.8 μm，結構深寬比為20，反射率約為5.03 %。微米級黑色矽巨孔洞陣列結構則在蝕刻時間120 min時深度可達39.7 μm，結構深寬比為4，反射率約為0.81 %。若繼續增加結構的深度或是塗佈抗反射塗層，將能更進一步有效的降低反射率，實現超低抗反射率太陽能電池抗反射結構。

關鍵字：太陽能電池、自組裝奈米球微影、觸媒蝕刻、光輔助電化學蝕刻、抗反射結構
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摘要


隨著高功率LED的應用層面越來越廣，小型化與多晶化的構裝模式已是未來的發展重點，然而在散熱面積縮小與電源功率增加的情況下，封裝面臨的熱管理問題將更為嚴苛；此外，如何在構裝的過程中有效的提升光源使用率，也就是所謂的外部取光，也是目前值得開發的項目之ㄧ。有鑑於此，本研究整合本實驗室研發的LED矽微構裝基板以及晶圓級微透鏡陣列模仁，透過翻模轉印的方式開發出具有微透鏡陣列之晶圓級LED構裝技術，其優點除了可以提升構裝模組之散熱效能以及提升光源使用率之外，經由晶圓級的構裝模式，亦可減少單顆或多晶化LED的構裝面積，進而降低生產成本。未來，該技術成果的完成，將可推廣高功率LED在各式照明設備的應用，以及製作高解析度發光二極體顯示器等相關產品。

關鍵字：高功率LED、微透鏡陣列、矽微構裝基板
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摘要


本論文藉由電漿處理使基板表面轉變為親水特性，改善了粒子式極化電子紙封裝所引起的氣泡現象。也提出薄膜封裝技術，封裝粒子式極化電子紙，即熱固化封裝技術(選用聚二甲基矽氧烷材料，polydimethylsiloxane，PDMS)和光固化封裝技術(選用NOA65，Norland Optical Adhesive 65)，以此兩種薄膜封裝技術改善電子紙在封裝上的缺點，即電子紙阻水阻氣的能力，增加電子紙使用壽命，以及改善電子紙內部液相溶液滲漏的現象，希望能為將來電子紙封裝提供一個新概念和應用。 

關鍵字：電子紙、封裝、熱/光固化

D11_12

Magnetic Lifting and Welding to Simultaneously Assembly and Package a Quality-Factor-Controllable Micromachined Inductor


Y.-C. Huang1, B.-H. Jang3 and W. Fang1,2


1Department of Power Mechanical Engineering, National Tsing Hua University


2Institute of NanoEngineering and MicroSystems, National Tsing Hua University


3Material and Chemical Research Laboratory, Industrial Technology Research Institute


ABSTRACT

This study demonstrates a novel tunable quality factor, self-assembly inductor and packaging using an alternating magnetic flux (Fig 1). The merit of the design is to tilt the inductor from the lossy substrate and localize welding for assembly simultaneously using the magnetic film. A localized induction heating approach by an embedded heater was presented to prevent thermal problems during bonding. The 8-turn of meander strip inductor was fabricated using MicroElectroMechanical Systems (MEMS) technology. The radio frequency (RF) performance of the inductor at various tilting angles away from the substrate (0o and 90o) was characterized by using a two-port vector network analyzer (VNA). Typical measurement results indicate that the inductor is bonded with a good strength (403 g) and the quality factor (Q) can be controlled within 2.9 ~ 5.2.


Poster Session 

A01_01

以飛秒雷射製程在透明導電膜材料之探討

鄭仁維1、張天立*2、李有璋*1、郭詠欣2、蔡定凱2、陳肇祈1

1中原大學, 機械工程學系, 桃園縣

2工業技術研究院, 機械與系統研究所, 新竹縣

yclee@cycu.edu.tw,tlchang@itri.org.tw

摘要

        雷射技術應用在太陽能電池製程中已經相當成熟，目前業界多半使用Nd：YAG雷射來做雷射劃線，Nd：YAG雷射屬於長脈衝(long-pulse)雷射，會對材料產生熱效應。因此、本研究利用超短脈衝(10-15 sec)之飛秒雷射(femtosecond laser)進行透明導電薄膜ITO(In:SnO2)之加工，由於飛秒雷射具有極低的熱效應及非線性吸收之特性。本研究主要為飛秒雷射在ITO(In:SnO2)表面製作圖案化微結構(如雷射切割製程)之探討，對實驗加工結果分別以光學顯微鏡(opticalmicroscope ,OM)、表面粗操儀(alfa-step)等量測，以深入對加工後線寬和深度進行探討，進一步再與傳統雷射製程結果比較與探討。藉由本研究，將有助於提供未來在太陽能產業之量產開發。

關鍵字：飛秒雷射、透明導電薄膜、太陽能電池

A01_04

CF4電漿處理對氧化鋁鉿閘極介電層之電性與可靠度研究


Cheng-Li Lin*, Jia-Jun Honga, Shich-Chuan Wu1

Department of Electronic Engineering, Feng Chia University, No.100, Wenhwa Rd., Seatwen, Taichung, Taiwan 407, R.O.C.


*Phone: +886-4-24517250 Ext. 4969  Fax: +886-4-24510405  Email: clilin@fcu.edu.tw

a Phone: +886-4-24517250 Ext. 4946  Fax: +886-4-24510405  Email: jagin0509@gmail.com

1National Nano Device Laboratories, Hsinchu, Taiwan 300, R.O.C.

摘要


    本研究針對氧化鋁鉿(HfAlO)介電層經快速熱退火與CF4電漿處理和後電漿退火處理之介電層特性研究。文中將研究介電質的電性、缺陷密度、依時性崩潰機行為、崩潰機制等。在介電層漏電流方面發現經CF4電漿處理的元件可以減少電容遲滯並提高介電常數且改善崩潰行為。另外在退火700℃的電容遲滯為最小。改善介電層缺陷密度之樣品在電漿處理後退火400℃與900℃較為明顯。 

關鍵字: 氧化鋁鉿(HfAlO)、依時性介電崩潰、崩潰機制

A01_06

以調變脈衝式超快雷射在光學微結構之研究

郭詠欣、張天立*、蔡定凱

工業技術研究院, 機械與系統研究所, 新竹縣

*Email: tlchang@itri.org.tw

摘要

   不同於一般傳統的雷射製程，飛秒雷射(femtosecond laser) 是指雷射脈衝在飛秒(10-15s)等級，其主要特徵為熱影響區小、非線性多光子吸收以及加工特徵可小於光學繞射極限之特性。因此，飛秒雷射可很容易在透明材料之表面及內部進行微細加工製程。本研究主要為雷射的調變脈衝對於光學結構的影響，實驗結果顯示在不同的脈衝、加工速度與能量將會影響光學元件之製作。再者，藉由本實驗將有助於發展和製作理想之光學元件，以應用於光電產業。

關鍵字：飛秒雷射、光學加工、脈衝頻率、雷射加工

A01_07

薄膜晶圓表面奈米粒子散射光之三維偏振分析

劉承揚 


淡江大學, 機械與機電工程學系, 台北縣 


cyliu@mail.tku.edu.tw 

摘要 

    雙向橢圓參數量測分析技術可以用來區分不同物體表面上發出的散射光。本篇論文主要以理論模型計算和實際量測的方式，來分析附著於不同薄膜厚度晶圓表面上不同粒徑大小奈米粒子散射光的偏振狀態和其與散射角度的相依性。本文發展出三維的米氏表面交互作用模型，來分別計算奈米粒子粒徑為60 nm、100 nm和200 nm佈值於薄膜厚度為2 nm、5 nm和10 nm的薄膜晶圓上所發出的全場散射光之偏振狀態，並與實驗值相互比較，結果相當吻合。此分析結果對於將來自動光學檢測產業的發展有相當大的幫助。

關鍵字：奈米粒子，薄膜、散射光

A03_05

改變磁性奈米粒子種類與靜磁場對磁轉染效率之影響研究


呂怡慶1、呂志誠1、蘇正煌2

1國立台北科技大學, 機電整合研究所, 台北市


2馬偕紀念醫院, 心臟內科, 台北市


cclu23@ntut.edu.tw


摘要


本研究目的在於建構一套適用於體外實驗(in vitro)的移動式靜磁場(moving magnetic fields)系統配合使轉染法以增加細胞之胞飲作用(pinocytosis)進而提升基因表現量，同時探討不同粒子濃度及磁場強度對於細胞存活率及基因表現量之影響。實驗中使用Alfa Aesar ®及Chemicell®商用磁性奈米粒子於人類主動脈內皮細胞(human aortic endothelial cells)。實驗結果顯示，單純施加磁場或奈米粒子時，所得到的基因表現量並無明顯增加，但若結合磁場影響奈米粒子時，基因表現量便會相對提升。由於奈米粒子帶有磁性，故添加至培養盤中時會產生團聚現象，若利用超音波震盪分散，可相對提高粒子分散性及基因表現量，但細胞存活率亦會降低。由此研究結果得知此新型的磁轉染系統可增進體外基因傳遞效率。


關鍵字：磁轉染、移動式靜磁場、奈米粒子、基因表現量

A03_09

奈米碳管摻雜於碳化矽中並應用於高功率發光二極體固晶散熱研究


洪家偉1、甘廣宙2、林俊良1、張志祥3、黃桓俞1

1崑山科技大學, 電子工程系暨奈米技術研究發展中心, 台南縣


2國立嘉義大學, 電機工程系, 嘉義市


3國立成功大學大學, 電機工程系, 台南市


dok205kimo@gmail.com

摘要 

    本篇以直徑40 nm的多層奈米碳管(Multi-layer carbon nanotubes, MWCNT)與直徑為   5 μm的碳化矽(Silicon Carbide,SiC)摻雜於環氧樹脂，並透過脫泡攪拌機將MWCNT與SiC均勻混入環氧樹脂(Epoxy)中，以應用於高功率藍色發光二極體(HP-LED)之固晶散熱。實驗結果發現，環氧樹脂摻雜MWCNT與SiC重量百分比為30%，並注入電流為350 mA時，LED之接面溫度由原本的123℃，降低至93℃，達到24.3%的改善，元件熱阻也由88 ℃/W下降至65 ℃/W有26.1%的改善，元件飽和電流則由0.9 A提升到1.25 A，提升了39%。

關鍵字：高功率發光二極體、多層奈米碳管、碳化矽、環氧樹脂

A03_13

奈米薄膜Ta-N的微結構、機械性質與電性探討

張乃文、鍾震桂

國立成功大學, 機械工程學系, 台南市

ckchung@mail.ncku.edu.tw

摘要

本論文將研究鉭-氮 (Ta-N)奈米薄膜的微結構、硬度、電阻率以及薄膜的溫度電阻係數。來做為未來製造科技上的對材料做最佳化的重要參考數據。尤其可為半導體中不可或缺的銅擴散阻障層或是硬質披覆皆可提供重要資料。本實驗將固定鉭靶功率，搭配不同的氮氣流量與基板偏壓來進行反應式磁控濺鍍，以成長出不同成分及微結構的鉭-氮薄膜。在材料分析檢測上，將以四點探針搭配表面粗度儀量測計算薄膜的厚度、沈積率、電阻率與溫度  係數。分析薄膜的微結構與結晶相以低掠角X-ray繞射儀。最後以奈米壓痕器檢測薄膜的機械性質。實驗結果顯示，鉭-氮薄膜的沈積速率與電阻率各為6.6~8.5 nm/min與73~900 μΩcm，隨著氮氣流量比增加，鉭-氮薄膜的沈積速率隨之降低，電阻率隨之增加。而且本實驗在未加任何基板偏壓與溫度，即可製備出結構穩定的α-Ta相。隨著氮氣流量的增加，低氮氣流量比為似非晶的結構，高氮氣流量比為多晶的結構，這也可由溫度電阻係數的變化發現，氮氣加入使薄膜往半導體現象轉變。在機械性質中，具有似非晶結構的鉭-氮薄膜，為奈米晶粒鑲嵌在非晶的基底上，所以具有較高的機械性質。

關鍵字：鉭-氮薄膜、擴散阻障層、磁控濺鍍

A03_14

    運用玻尿酸以種晶促進成長法製備多形態奈米金與其機制之探討

   周志謂、張可欣


  中國醫藥大學, 藥用化妝品學系, 台中市


  cwchou@mail.cmu.edu.tw

    摘要

    奈米金屬粒子因其具有獨特的電學、催化及光學等特性，而大量被應用於許多領域中。奈米金屬粒子之尺寸及形態對其各項性質有非常大之影響性，因此控制奈米金屬粒子尺寸及形態的研究已成為現今廣泛研究範疇。本研究利用種晶促進成長法且運用具高生物相容性與生物降解性的天然高分子-玻尿酸作為新穎的還原劑與穩定劑，以簡易的步驟合成具多形態之奈米金，已經成功的製備出各種不同形態的奈米金，如類似線形(array-like)、花朵形(flower-like)、魟魚形(skate-like)及多面體(polyhedral)等之奈米金。因此，利用種晶當作一成核區的方法能夠成功製備出具多形態的奈米金，本篇研究將進一步試著找出其成長機制及造成此種多形態結構之可能因素。藉由紫外光/可見光/近紅外光分光光譜儀(UV–Vis-NIR)、高解析度穿透式電子顯微鏡(HRTEM)及場發射掃描式電子顯微鏡(FESEM)來觀測粒子形態、粒徑分布及分散性等。因此，本研究不但提供一利用玻尿酸之新穎合成方法並且試著進一步探討多形態之奈米金可能成長機制。

關鍵字：奈米金屬粒子、種晶促進成長法、 玻尿酸(hyaluronic acid)、多形態奈米金

A03_15

感應耦合電漿蝕刻製備次微米氧化鋁圓洞陣列


張峻銘 1、3、黃書瑋2、黃茂榕1、蕭銘華1、朱念南1、薛文證3、馬廣仁4、

蔣東堯＊1

1 國家實驗研究院儀器科技研究中心


2 中華大學工程科學博士學位學程


3 國立台灣大學工程系統及海洋工程科學研究所


4 中華大學機械工程學系


＊dony@itrc.org.tw


摘要


本研究結合感應耦合電漿蝕刻技術（ICP-RIE）與奈米球微影技術(NSL)，製作次微米級氧化鋁圓洞陣列結構。以旋轉塗佈法在氧化鋁基板（C-Plane）上塗佈聚苯乙烯奈米球，並使用ICP-RIE之氧電漿，控制蝕刻時間來縮減聚苯乙烯奈米球直徑大小，並將其作為轉印圖案之遮罩，再以電子槍鍍膜方式，製鍍厚度為100nm的金屬Cr薄膜，並以蝕刻液搭配超音波振盪的方式，將基板上之奈米球去除，以獲得具有蜂窩型結構圖案之金屬遮罩，藉由具有較佳蝕刻選擇比之鉻金屬，作為蝕刻氧化鋁的圖案蝕刻遮罩。以及使用BCl3/Ar混合氣體，經由調控氣體混合比例與ICP功率條件，蝕刻具有蜂窩型結構金屬遮罩之氧化鋁基板，可得到孔徑大小範圍為550-400 nm，且深度達200 nm的氧化鋁圓洞陣列。

關鍵字：奈米球微影技術、感應耦合電漿、氧電漿、氧化鋁、氧化鋁圓洞陣列

A03_16

奈米結構化藍寶石晶片之光學特性研究


林佑昇1、張恩豪1、徐文慶1、黃國政2、葉哲良1

1國立清華大學, 奈米工程與微系統研究所, 新竹市


2國家實驗研究院儀器科技研究中心, 新竹市


d949205@oz.nthu.edu.tw

摘要

本論文提出在藍寶石基板上製作非週期性奈米結構的有效方法以及討論其光學特性。此非週期性奈米結構是利用自然微影法(natural lithography)製程，其乃利用鎳矽化合物當自然遮罩加上感應耦合式電漿蝕刻(inductively coupled plasma reactive ion etching,ICP-RIE)所製備而成。在藍寶石基板表面上製備奈米結構(nano-scale patterned sapphire substrate, NPSS)，其抗反射特性與拋光平面的藍寶石基板(flat sapphire substrate, FSS)比較，前者在寬頻帶、廣角度入射的條件下具有高穿透率。從量測結果得知，發現NPSS其反射率在可見光範圍可降至5% (FSS的反射率為15%)。在近紅外光光譜上，NPSS在正向入射的條件下，具有94%的穿透率遠高於FSS；且入射角為45o時，NPSS的穿透率為90%。在中紅外光波長範圍，NPSS亦具有超過88%的穿透率。

關鍵字：奈米結構、藍寶石晶片、自然微影法

A03_17

Film Thickness and Chemical Bonding Analysis of Ultra-Thin Film HfO2 Using Grazing X-ray Reflectometry and X-ray Photoelectron Spectroscopy 

Yong-Qing Chang1, Wei-En Fu 


Center for Measurement Standards, Industrial Technology Research Institute


Hsinchu, Taiwan


weienfu@itri.org.tw


 ABSTRACT 

    The Atomic layer deposited HfO2 films (~ nm) on Si-substrate were studied for the structure variation under as-deposited states and thermal processed ones. As a result, the interface diffusion between HfO2 and SiO2 for better adhesion to Si-substrate was phenomenal under post-deposition annealing (~ 1000°C) by X-ray


photoelectron spectroscopy (XPS). The hard-to-define interface would be a challenge to set a film stack model for analyzing X-ray reflectometry (XRR) profile.

Keywords: thin film, annealing, XPS, XRR 


A03_19

 利用奈米結構氮化銦緻密層製作染料敏化太陽能電池之應用  


陳隆建、郭書榮

國立台北科技大學光電工程研究所 


(NSC98-2221-E-027-015) 


＊E-mail:ocean@ntut.edu.tw


摘要


本論文係研究染料敏化太陽能電池透明導電膜與電解液之間的逆反應情況，利用射頻磁控濺鍍法沉積奈米結構氮化銦緻密層於透明導電膜表面，以減少電荷複合所造成的轉換效率下降。在本研究的染料敏化太陽能電池製程方面，以ZnPC為染料元件光電轉換效率在1%~2%之間，以N3為染料元件光電轉換效率最高超過8%，藉此製程觀察氮化銦緻密層對電池特性的影響。在本研究先以ZnPC為染料且設計五種厚度的氮化銦緻密層，分別為50nm、100nm、150nm和200nm，再以N3為染料配合最佳厚度之氮化銦緻密層實驗出最佳光電轉換效率。未加入緻密層前，元件的短路電流與轉換效率為0.225mA、0.75%；加入氮化銦緻密層後，氮化銦緻密層有效隔絕透明導電膜與電解液介面間的逆反應(back reaction)發生，使短路電流密度及轉換效率皆有明顯增加。 

關鍵詞: 染料敏化太陽能電池、氮化銦、緻密層


A03_21

原生氧化層效應對鋁金屬誘發非晶矽的電性與孔洞影響


彭政展1、林仁輝1

1國立成功大學, 機械工程學系, 台南市


jflin@mail.ncku.edu.tw

摘要

    本研究利用超高真空離子束濺鍍法(UHV-IBS)沉積非晶矽薄膜於玻璃，試片放置大氣兩天後再蒸鍍鋁膜於矽膜，形成極薄的原生氧化層，探討原生氧化層對微晶矽薄膜的影響。鋁/矽膜厚比為 20 nm (50 nm,150 nm)/200 nm。利用快速退火瞬間加熱，給予鋁/矽材料在共晶溫度577℃以下不同加熱溫度(300~500℃)，持溫1、15分鐘。不同於傳統真空爐管退火方式，達到在極短時間、低溫製程，使非晶矽薄膜誘發均勻的微晶矽，並提高矽膜p-type載子移動能力及降低鋁摻雜濃度。實驗觀察由背向電子繞射技術(SEM_EBSD)、雙束型聚焦離子束(Dual-FIB)判斷薄膜結晶性與晶粒大小及高解析場發射掃描穿透式電子顯微鏡(HR-TEM)觀察原生氧化層的位置並提供阻礙鋁/矽間擴散的證據，由EBSD觀察到表面形成2~4 μm的矽晶粒(Si Grain)。鋁/矽膜之間的原生氧化層阻礙擴散，形成不均均的微晶矽。霍爾量測(Hall measurement)發現載子移動能力在無原生氧化層影響， 僅需退火350℃/1min，達30.23 cm2/Vs形成均勻、無突起物的矽晶粒最大16 um且低溫又快速的微晶矽薄膜。

關鍵字：鋁誘發、原生氧化層、快速退火、微晶矽

A03_26

用沾筆式奈米微影技術製作乳膠球陣列


葉嘉仁1、呂慧歆2 、林啟萬123 

1國立臺灣大學, 醫學工程學研究所, 台北市


2國立臺灣大學, 生醫電子與資訊研究所, 台北市 


3國立臺灣大學, 應用力學研究所, 台北市 


r98548025@ntu.edu.tw 

摘要

    本文章中，我們利用沾筆式奈米微影技術(Dip-Pen Nanolithography, DPN)與MHA分子在金膜上形成單分子層的特性，在超平金膜上做出直徑約100奈米的MHA分子點陣列，並用ODT分子鈍化金膜表面上的其他區域。再用EDC對MHA分子進行修飾，讓其與NHS-Biotin分子產生鍵結，之後讓表面固有streptavidin分子的乳膠球與NHS-Biotin分子產生鍵結。最後我們預期得到乳膠球按照沾筆式奈米微影技術所做出的MHA分子點陣列排列。

關鍵字：沾筆式奈米微影技術、奈米點陣列、乳膠球

A03_28

Effect of SiO2 additive on crystalline structure and H2S sensing performance of CuO-Au-SnO2 thin film prepared by liquid phase deposition


J. C. Chiou1, 2, S. W. Tsai1, L. J. Shieh1, K. C. Hou1, C. W. Chang1, Y. C. Lin1, Y. C. Huang1

1Department of Electrical Engineering, National Chiao-Tung University, Hsinchu, Taiwan 30010

(R.O.C.)


2School of Medicine, China Medical University, Taichung, Taiwan 40402 (R.O.C.)

gavin0916.ece93g@nctu.edu.tw

ABSTRACT

    In situ SiO2-doped SnO2 thin films have been prepared by liquid phase deposition method. The effect of SiO2 additive on the surface morphology and crystalline structural of the thin films were investigated by grazing incident angle X-ray diffraction (GIAXRD) and atomic force microscope (AFM). In the characteristics of sensing response, the SiO2-doped CuO-Au-SnO2 gas sensors (Si/Sn = 0.25 and 0.33) have greater gas concentration characteristic and the sensitivity than CuO-Au-SnO2 gas sensor. However, the doped CuO-Au-SnO2 gas sensors (Si/Sn = 0.33) can obtained better sensitivity (S = 85) and gas concentration characteristic (a = 0.5519).

Keywords: Tin oxide, LPD, SiO2 additive, H2S sensor
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Electron field emission properties of fluorinated amorphous carbon nanowires


Shih-Hsiang Lai1, Wei-En Fu1, Hsin-Chia Ho1, Han-Fu Weng1, Ta-Chang Yu1,


Guo-Dung Chen1, Yong-Qing Chang1, Chao-Jung Chen1, Han-Chang Shih2,3

1Center for Measurement Standards, Industrial Technology Research Institute,


Hsinchu 300, Taiwan, R. O. C.


2 Department of Materials Science and Engineering, National Tsing Hua University,


Hsinchu 300, Taiwan, R. O. C.


3 Institute of Materials Science and Nanotechnology, Chinese Culture University,


Taipei 111, Taiwan, R. O. C.


hcshih@mx.nthu.edu.tw

ABSTRACT

    The amorphous fluorinated carbon (a-C:F) nanowires have been synthesized directly and efficiently by an electron cyclotron resonance chemical vapor deposition (ECR-CVD) apparatus using a mixture of C2H2, CF4 and Ar as precursors. The morphology and chemical nature of the a-C:F nanowires were examined by field emission scanning electron microscopy (FESEM) and X-ray photoelectron spectroscopy (XPS), respectively. The field-emission properties of the a-C:F nanowires were dependent on the fluorine concentration, chemical bond type and the deposition temperature. The electron turn-on field of the a-C:F nanowires was found to be decreased with increasing fluorine concentration, i.e. the more C-CFx and C-Fx bonds, but increased with the deposition temperature up to 400℃.

Keywords: filed emission, carbon nanowires, fluorination

A03_30

Utilizing Electroless Nickel in process of Carbon macro-coils


Jung-Tang Huang, Wen-Ting Hsien, Shuo-Hung Chang*


Department of Institute of Mechatronic Engineering, National Taipei University of Technology


*Department of Mechanical Engineering, National Taiwan University


Taipei, Taiwan R.O.C.


jthuang@ntut.edu.tw

ABSTRACT

    This paper presents the Carbon macro-coils(CMCs) which were coated with nickel (Ni) using electro-less plating method. The property of products was observed by Scanning Electron Microscope (SEM) and Energy Dispersive Spectrometer (EDS) and X-ray diffraction (XRD) and Fourier transformed infrared spectroscopy (FTIR), which shows formation of oxygen containing groups such as OH and COOH. We modified the CMCs by using acid wash and electro-less plating, and tested their magnetic property. The nickel film was deposited on the surface of the CMCs by


electro-less plating for 5 mins at PH 7.0, and bath-temperature was 75℃. And we found the CMCs with surface coated by high ratio of Ni were attracted by the external magnetic field. The thickness of the deposit and the deposition rate may be controlled through careful variation of the coating time and plating bath temperature. Coating space become more obvious than before.

Keywords: Carbon Macroocoils, Activation, Scanning Electron Microscope, Electroless plating

A03_31

藉由種晶促進成長法以天然高分子製備奈米金粒子之探討


周志謂、謝慧璇


中國醫藥大學, 藥用化妝品學系, 台中市


cwchou@mail.cmu.edu.tw

摘要


    本篇研究致力於探討利用玻尿酸作為一種新穎的還原劑並藉由種晶促進成長法合成奈米金粒子。以改變不同的製備條件，例如種晶溶液添加量及反應時間，探討玻尿酸對合成奈米金粒子的粒徑之影響，並以紫外光/可見光/近紅外光分光光譜儀(UV-Vis-NIR spectrophotometer)及場發射掃描式電子顯微鏡（Field Emission Scanning Electron Microscope）分析製備後之奈米金粒子，並鑑定奈米金粒子的存在。實驗結果證實玻尿酸能以種晶促進成長法製備奈米金粒子，且不同參數會影響奈米金粒子的產量與形態。 

關鍵字：奈米金粒子、玻尿酸、種晶促進成長法

A03_32

單晶矽奈米加工之分子動力學模擬研究


魏英哲


崑山科技大學, 機械工程學系, 台南縣


ejwei@ms37.hinet.net


摘要


為研究刀具摩耗的微觀機理，以單晶矽為例，採用分子動力學方法對奈米切削中刀具失效的原子級物理本質進行研究。模擬結果顯示，隨着切削深度的增加，能夠形成化解鍵的配對原子數也急遽增加，導致刀具的擴散磨耗加劇，晶體的各向異性對刀具擴散磨耗的影響很小，說明擴散磨耗主要是一種化學過程。擴散磨耗生成的積屑瘤代替刀具進行切削，使得超精密加工的表面質量惡化，切削區域溫度上升，進一步加劇擴散磨耗過程。


關鍵字：奈米加工、分子動力學模擬、擴散磨耗、積屑瘤、原子力顯微鏡

A03_33

藉SnO2的微奈米複合感測結構製作微型氣體感測器

陳一誠、郭乃豪、林靖淵、邱祈翰、何淑靜

工業技術研究院, 微系統科技中心, 台南市

Eugenechen@itri.org.tw

摘要

有鑑於感測材料的特性掌握是開發氣體感測器的重要關鍵，與微型氣體感測元件開發是世界趨勢。本研究開發相容微機電的製程的感測材料厚膜方法，以奈米技術調變複合感測材料之微奈米粒子核殼(core-shell)結構，藉奈米貴金屬微粒觸媒與半導體性氧化物傳導結構設計，來提升感測器的靈敏度。並評估此類感測材料對居家環境安全偵測的氣體一氧化碳，以及常見酒精揮發干擾氣體的選擇性與靈敏度研究，並探討對感測材料控制老化時間對感測特性之影響。

關鍵字：微感測器、老化、靈敏度、選擇性

B04_03

Simultaneous Generation of Synchronized Air Bubbles in a Multiple-Channel Microfluidic Device


I-Chun Lin1, An-Bang Wang1, Guan-Wei Wu2, Wen-Pin Shih2

1National Taiwan University, Institute of Applied Mechanics, Taipei


2National Taiwan University, Department of Mechanical Engineering,


wpshih@ntu.edu.tw

ABSTRACT


In this paper, a microfluidic device for simultaneous and synchronal bubble generation is developed. Two Tjunctions are constructed in dual two-phase channels which are connected to an air and a liquid supplying channel. Two immiscible working fluids, 99% glycerol and air, are pumped through different fluid inlets to continuously generate dispersed phase of fluids. The microchannels are fabricated on a double-side polished silicon wafer. The covers of the top and the bottom sides are made of glass and polydimethysiloxane, respectively. Through high-speed flow visualization, the temporal trajectories of moving bubbles for each channel are obtained. The experiment shows that the bubble trajectory of each channel almost coincides each other, which proves the high synchronization capability of the present method.


Keywords: simultaneous, T-junctions, microbubbles, multichannels

B04_05

基材表面親疏水性對微液滴蒸發行為之影響


杜昆澤、陳錦泰


國立高雄應用科技大學, 機械與精密工程研究所, 高雄市


chintai@cc.kuas.edu.tw

摘要


    本研究主要是利用液滴產生器，滴定不同重量(體積)的純水在表面改質後基板，於常溫常壓環境條件下觀察液滴從滴落基板上至完全蒸發期間，其重量、體積、接觸角、中心高度、底部半徑的變化情形。利用公式歸納、分析與建立圖表，用以得知在固、氣、液、三相的影響下，液滴的揮發速率變化。實驗結果顯示，當液滴在蒸發過程中，重量、體積、接觸角、高度、半徑皆具有高度非線性的複雜行為變化，此蒸發過程的複雜性與液體蒸發成氣體的擴散行為有密切關係，且在改變表面接觸的親疏水性也會影響。其中較為特別的實驗觀察中，可以發現重量、體積、接觸角、高度、半徑，都會有一遲滯現象發生，尤其在半徑的變化為明顯；當體積大到一定值以上(150 μL)，蒸發的速率漸漸地不再有大幅度的成長。此研究結果可應用於噴墨技術，提供了液滴經由墨嘴到達表面至固化後的形狀變化，藉由親疏水性的影響可加以掌控。

關鍵字:微液滴、表面自由能、表面改質

B04_06

三維微止流閥之設計與研製


沈志忠、戴志安


國立臺灣海洋大學機械與機電工程學系, 基隆市


sheen@ntou.edu.tw

摘要


    本研究提出一被動式三維止流閥結構的設計，以改善一般二維止流閥無法有效止回的情況。微止流閥裝置常用於微實驗室晶片(lab-on-a-chip)系統中，流體流動之單向控制元件，可導引或抑制流體之流動，同時也是微幫浦之重要致動元件。良好的微止流閥必須具備簡單構造、低成本以及高前向流率與反向流率比值。實驗結果顯示，三維微止流閥有助於提高止流效能。

關鍵字：軟微影、微止流閥、PDMS

B04_07

微乳化晶片控制系統組態之研究


施建國1、沈志忠2

1國立台灣海洋大學﹐電機工程學系﹐基隆市


2國立台灣海洋大學﹐機械與機電工程學系﹐基隆市


sheen@mail.ntou.edu.tw

摘要


本研究嘗試探討以氣動式泵或注射式泵推動微乳化晶片產生乳化液滴的動態響應，以即時改變所製備液滴之尺寸。乳化液滴尺寸大小是藉由乳化液滴經過雷射光束產生的電壓準位變化，而即時測量。實驗結果顯示，氣動式泵比注射式泵在推動微乳化晶片產生乳化液滴尺寸變化的動態響應上，快約25 倍。本研究繼續探討如何改善氣動式泵的動態線性度與解析度的問題，並比較以氣動式泵分別控制分散相和連續相的流量，對乳化液滴系統的動態響應的影響。

關鍵字：微乳化液滴、乳化液滴控制系統

B04_11

 絕緣結構式介電泳生物細胞聚焦晶片


翁正欣、黃景德、任春平 

國立中正大學, 機械工程學系, 嘉義縣 


imecpj@ccu.edu.tw

摘要 


本研究利用絕緣結構式介電泳技術並於流道中設計X形三維絕緣結構以壓縮流道內之電場而產生不均勻電場，當細胞注入至微流道內會先受到入口處漏斗型的結構做初步聚焦的動作，通過X形結構中央時則會受到負介電泳力的作用而往流道中心移動，達到細胞聚焦之目的。於本研究中，利用子宮頸癌細胞(HeLa cell)來驗證本次設計的可行性，實驗結果指出增加電場強度由於介電泳力的增加將可提高細胞聚焦的效率，而減少入口流速可減少流體橫向擴散，避免細胞偏移流道中心而往結構外流動產生橫向移動，因而提升細胞聚焦效率，且實驗結果與數值模擬趨勢一致，因此本研究所之細胞介電泳晶片設計不需要複雜的流體控制即可達到細胞聚焦效果。 

關鍵字：細胞聚焦、介電泳、絕緣結構


B04_12

多步驟化學合成反應之微流體晶片的設計與開發


張勝智1、蘇育全1*

1國立清華大學工程與系統科學系, 新竹市光復路二段101號, 03-5715131,


ycsu@ess.nthu.edu.tw*

摘要


本研究主要利用傳統的T型流道與十字流道搭配氣動式閥門，形成可以主動控制的液滴產生系統。同時利用氣閥的開關與特別設計的流道結構，可以完成液滴的定量、定位、融合(merging)以及雙重乳化作用(double emulsion)。藉由閥門的動作可以主動的控制液滴產生、選擇液滴來源與液滴乳化包覆的狀況，不同的閥門開啟時間與間隔可以即時的操作並控制包覆液滴的數量與大小，同時可以利用閥門開關的設定完成融合與過濾的動作。

關鍵字：微流體系統、微液滴、融合、乳化作用
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定址存取式微液滴反應器陣列晶片
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摘要


本研究提出一種能任意存入取出微液珠的陣列式晶片。此晶片為多層PDMS微結構元件，利用氣動式薄膜來控制兩層微流道，以達到任意定址存入取出的功能。在本實驗原型晶片，能夠形成所需要成份與定量的微液珠，並選擇性地存入4x4的目標單元內或從中取出，且只須要4 個(=2×log24)控制訊號即可。隨著此控制訊號與晶片設計發展，能實現更大數量級的陣列晶片，未來可應用在生化分析領域上，尤其在快速成份檢體篩檢部分(screening)。

關鍵字：快速篩檢、微系統技術、PDMS

B04_18

壓電無閥式微幫浦之性能量測與流場分析-輪廓式噴嘴/擴散器
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摘要


本研究的主要目的在於將典型壓電無閥式微幫浦進出口端的平直式噴嘴/擴散器構型改良成輪廓式噴嘴/擴散器構型，並經由腔體設計、微機電製程加工製作與實驗量測方式確認其流量與背壓之性能指標確實可以有效地提升。研究中同時依據設計之微幫浦構型，進行不同操作條件下腔體內部之三維非定常流場數值模擬分析工作，求解之方程式為層流假設下的不可壓縮流那維爾-史托克方程式，而工作流體是DI水。實驗量測結果顯示，一個完整PZT薄膜振動週期下，微幫浦之輸出流量並不會隨著震動頻率增加而單調的遞增，最大流量(14.45 mL/min)發生的PZT薄膜振動頻率是64 Hz。CFD數值模擬結果則顯示，腔體內部的流場結構是由多股對稱存在的渦流對所構成。這些渦流對在不同操作階段下的生成與消退機制對於微幫浦的性能提升有顯著的效應。

關鍵字：無閥式微幫浦、PZT薄膜、輪廓式噴嘴/擴散器、渦流
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摘要


此研究開發一盤-環狀電極，希望藉由交流電動力學控制微流體擾動，以增加待測DNA分子與被固定於電極上的單股DNA探針的雜交率。實驗中探討，DI Water、以及不同濃度之Tris與KCl液體所引發的交流電滲透流(alternating current - electroosmotic flow, AC-EOF)。藉由螢光影像觀測盤-環電極表面，螢光粒子受AC-EOF操控驅動與收集的情形，以探討理論與實際驅動 AC-EOF之最佳頻率的條件。結果顯示，選用1 mM Tris溶液在100 Hz的頻率下，可產生強勁的AC-EOF渦流，使原本受正介電泳效應吸附於盤-環電極之間(強電場區) 螢光粒子，受AC-EOF推往盤狀電極中心沉積，達到顯著的收集效果。然而在高導電度液中(1~10 mM KCl)，粒子受較弱之AC-EOF 與負介電泳的影響，在電極內側邊緣處又被推離電極表面。未來可藉由電動力學的控制，增加DNA雜交量，以利後續發展高靈敏度與低檢測極限之電化學式DNA感測晶片需求。 

關鍵字：電動力學、交流電滲流、正介電泳、DNA感測晶片
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摘要


本研究先以計算流體力學模擬碎形圖案在微混合器時對流場造成的變化；並以SU-8厚膜負光阻特性搭配PDMS翻模技術製作出一碎形微圖案之被動式微混合器，進行實驗量測。初步設計三種不同碎形之圖案，探討其碎形圖案應用於微混合器時在三種雷諾數下之混合效率變化。最後利用倒立式螢光光學顯微鏡做流場可視化分析，在三種碎形微混合器構型中，微混合器II型(Diverge)、III型(Diverge)，當雷諾數都等於0.1時，混合效率達到64%及67%。

關鍵字：碎形、被動式微混合器、雷諾數
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應用雷射於細胞選別微流體元件之研究


林照傑、賴威宏、洪敏勝*
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摘要


本研究的目標為開發一全微型單一細胞分子選別晶片，以幫浦推動流體驅動細胞在微流道中流動，配合微結構之設計，並使用雷射加熱產生氣泡以推動特定細胞，達到選別單一細胞之目的。由本研究之結果顯示，細胞可順利在所設計的微結構中被捕捉，當細胞被捕捉時，即立刻開啟雷射光學加熱系統。當雷射輸出功率為0.3W 時，可在加熱區加熱介質溶液(含碳粉之全氟己烷)產生氣泡，而成功推動單一細胞，達到釋放特定細胞之目的。

關鍵字：單一細胞選別、雷射加熱、微流體系統
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ABSTRACT


This work presents a novel particle manipulation approach that is based on competition between complementary electroosmosis (EO) transport and dielectrophoresis (DEP) trapping in an electrodeless dielectrophoresis (EDEP) chip. The results of the experiment revealed the factors that influence the driving frequencies. Based on the experimental observations, various frequencies of particle manipulation based on electrokinetic mechanisms were proposed for the trapping and conveyance of particles. Whether the EO or DEF dominates depends on the driving frequencies at a constant electric field. Accordingly, EO and DEP can be combined to achieve a continuous flow of particles for enrichment and concentration. The critical frequencies for generating a forward or backward EO flow were found. These findings can be exploited in the continuous and bi-directional trapping of particles just by tuning the frequency of the AC electric field to improve trapping throughout an EDEP chip. This is the first investigation of bi-directional trapping and conveyance of particles in EDEP that is based on experimental results.


Keywords: electroosmosis, dielectrophoresis, electrodeless dielectrophoresis 
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固定細胞於微型懸臂樑生物感測器
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摘要

常見與細胞相關之檢測分析實驗，皆須於實驗室中之大型儀器進行分析，雖然檢測設備性能精準，但伴隨有其所需之檢測時間長、待測樣本量多與無法即時觀測等缺點，導致檢測人力成本的上升與資源的浪費。提供一靈敏度佳、低樣本需求之晶片，可快速分析細胞感染病毒之致病機轉，並可於感染病毒時時監測之系統，為本論文研究之目標。本研究整合微機電製程技術，利用微型懸臂樑感測器晶片、微流道系統、光學量測系統與智慧型水膠材料，製作一微型生物檢測晶片用以檢測登革熱之病毒之致病機轉，其檢測晶片大小為3.15 x 3.15 cm。將PDMS微流道系統與製作完成之微型懸臂樑感測器利用氧電漿轟擊並接合，微流道系統中通入智慧型水膠溶液進行曝光固化，其後整體晶片進行滅菌之程序後，通入含有細胞之培養液，使細胞貼附於水膠膠塊上生長，利用光學偵測系統量測微型懸臂樑之形變量，以此形變量之變化了解細胞固定之情形，細胞固定完成後更有利後續通入登革熱病毒感染細胞，使其致病感染之完整機轉。

關鍵字：微型懸臂樑感測器、智慧型水膠、微生物晶片、細胞固定
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ABSTRACT


This study integrates the low-resistance Si-via as an electrode with glass microprobe to achieve a multi-style electrode arrangement. Thus, the top-side, back-side and double-side electrodes can be easily implemented for different applications. The double-side electrode could detect neural signal from both sides of probe (VT/VB1), while the signal detected by single-side electrode has better spatial resolution (VT/VB>>1). To demonstrate the feasibility of this study, the single-side and double-side probes were fabricated and tested. Experiment results quantitatively show the double-side electrode has a nearly equal recording field at both sides of probe. The APs (action potentials) recorded from rat brain also successfully demonstrate the recording ability of doubleside electrode.


Keywords: Neuron, glass microprobe, double-side, silicon-via
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摘要

在分離及分析細胞表現特徵之研究，利用抗體抗原反應（antibody-antigen interaction）為一常用的工具，其反應結合具有相當高的專一性，目前已廣泛應用在癌症細胞的篩選及幹細胞研究上，然目前抗體晶片僅具有分析，而不具有收集標的細胞的功能，限制了晶片的應用性，本研究設計一具有捕捉和釋放機制之細胞篩選表面，期望能結合微流體系統及抗體晶片之優點，增加細胞篩選的專一性及收集性。實驗上分別針對基材與抗體之特性，進行最佳化之實驗參數研究，在溫感表面的製備方面，利用異丙基丙烯醯胺(N-isopropylacrylamide, NIPAM)單體製備的pNIPAAM至PDMS表面，其在不同的溫度下具有親疏水性的差異。在抗體修飾聚苯乙烯球的實驗方面，利用標準抗體實驗，得到各種反應物的濃度參數和實驗的環境參數，可得到分散度較高的聚苯乙烯球。此研究改善PDMS 表面的親疏水性變化使得晶片具有重複使用的可能性。除此藉由最佳化抗體與聚苯乙烯之間的濃度、反應時間和溫度，降低聚苯乙烯團聚的現象，並進而改善聚苯乙烯分選細胞使用上的效率。

關鍵字：溫感性高分子、細胞釋放、疏水性作用力。
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摘要


本論文展示利用微機電技術，發展能強化電子顯微鏡影像對比之靜電式相位板，以拍攝未經染色之高分辨生物樣品影像。在傳統穿透式電子顯微鏡中，對生物試片進行拍攝，由於樣品通常為碳、氫、氧等與電子作用小的輕元素構成，需經過重金屬染色步驟，以增強影像上的吸收對比強度。但染劑與重金屬元素具有生物毒性，染色固定後細胞死亡且改變原有型態。根據Zernike的相位對比增強理論，應用Boersch提出的靜電式相位板概念，可於電子顯微鏡之後聚焦面改變穿透光與繞射光的相位差，即時增強影像的相位對比，無須對試片事先進行前處理，實現相位對比電子顯微鏡。本論文中，描述以微機電技術實現Boersch靜電式相位板的方法，提出改良型相位板晶片，具有自我檢測與局部加熱排除汙染的功能。相位板主體為三層金屬與兩層絕緣層構成的環形結構，以一根懸臂支撐橫跨在光圈上，對中間金屬電極進行偏壓，可調整通過環內的電子束相位，當相位差達到90度，將提升影像低頻區之相位對比。本研究已初步獲得生物樣本之相位對比增強影像。

關鍵字：電子顯微鏡，相位對比，生物影像
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摘要


本研究目標是希望建構一個便利且穩定的成膜系統，此系統是利用共平面式介電濕潤晶片操控懸浮之包覆式液珠，使兩顆包覆式液珠的介面接觸，此時兩層單層脂質分子便會自發的排列、薄化形成脂質雙層膜。因此我們也設計了主動加壓薄化的系統確認成膜之可能性並希望能掌控成膜的過程、主動的控制脂質雙層膜的合成面積、縮短成膜所需時間，輔以光學觀測確認脂質雙層膜的形成。此外我們也成功的以共平面式介電濕潤晶片驅動倒掛懸浮的包覆式液珠，並且能夠順利的傳輸此液珠。未來希望能結合上述兩點，達到同時主動掌控整個成膜過程、微小化、自動化、穩定化的目標。使得本系統能夠在無論是膜蛋白的研究、量測，或是生醫領域的應用都能夠提供一個相當便利與穩定的研究平台。

關鍵字：脂質雙層膜、介電濕潤、懸浮包覆式液珠
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ABSTRACT


An aptamer-based field-effect transistor with high specificity, stability and simplicity was developed for the detection of tumor marker, platelet-derived growth factor (PDGF). The limit of detection of the biosensor was 0.3 nM by measuring the electrical responses of the proposed extended-gate field-effect transistor (EGFET). In the molecular recognition event, PDGF binds to the DNA aptamers with induced conformation switch property, and in turns to initiate the isothermal nucleic acid amplification to enhance the sensitivity of the proposed biosensor. The proposed label-free, antibody-free and high sensitive biosensor may be implemented for multiplexed detection using different target-protein aptamer complexes. 


Keywords: aptamer, extended-gate field-effect transistor EGFET, platelet-derived growth factor (PDGF), biosensors
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ABSTRACT


This paper presents a novel atmospheric micro-plasma chip for rapid MS detection fabricated utilizing a novel bonding-free fabrication technique. Commercial available UV glue is sandwiched between two substrates and is used for both the structure material and bonding adhesive. The pattern of micro-fluidic channels is defined using a standard lithography process while two substrates are bonded simultaneously during the exposure procedure. Once the pattern is defined, the un-cured UV glue was removed by vacuum suction to form the sealed microfluidic channel. With this simple approach, conventional bonding processes can be excluded for fabricating sealed microfluidic structures such that the developed method is essential for fabricating microchip devices with embedded electrodes. The overall process to fabricate sealed microchip device is less than 10 min since no time-consuming etching and bonding process in the developed process. An innovative micro-reactor integrated with in-channel micro-plasma generator for real-time chemical reaction analysis is fabricated using the developed process. On-line mass-spectrum (MS) detection of an esterfication reaction is successfully demonstrated which resulting a fast, label-free, preparation-free analysis of chemical samples. The developed process has shown its potentials for rapid and low-cost microdevice manufacturing. 


Keywords: Bonding-free, Microfluidic, Micro-plasma, UV epoxy, Mass-Spectrum
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摘要


各類氧氣偵測方式中，光學偵測方式擁有靈敏度高、專一性高、反應速度快、易於微型化、且可以在惡劣的環境中作長期的監測等多項優點。本研究主旨在於採用表面鍍上Pt-porphyrin的40 nm高分子粒子，後稱Pt粒子，作為氧氣感測物質應用於光學氧氣感測器，藉由磷光相位法(Phosphorescence Phase Method) 量測氧氣濃度，並測試氧氣感測物質包埋於不同材料的載體對偵測空氣中與液體中氧氣的性能表現。本光學氧氣感測器的製作方式是將氧氣感測物質包埋在微孔性材料中，如光敏性水膠(Poly(ethylene glycol) diacrylate 700，PEGDA700)以及褐藻膠(Alginate)的孔洞中，達成固定氧氣感測物質的效果。放射出磷光(波長500 nm)，針對Pt粒子，以UV光LED (波長390 nm)激發，而放射出磷光(波長650 nm)，再以光電倍增管(Photomultiplier Tubes，PMT)抓取磷光訊號，並利用磷光相位法計算不同的氧氣濃度下激發光與磷光的相位差，並進而計算出氧氣濃度，由Stern- Volmer方程式進行性能分析。由Stern- Volmer方程式：I0/I = t0/t = 1+k[PO2] ，其中k可以作為量測感測器靈敏度的指標，一般k值在2以上就算可信賴的氧氣感測器，且越高代表量測效果越好，本研究中所製作的光學感測器，其k值於空氣中量測氧氣分壓可以達到3.25，於去離子水中量測溶氧濃度則可達到5.693，無論是在空氣中或水中都擁有優異的表現。未來可望利用磷光相位量測氧氣系統應用於細胞培養與藥物開發上，降低培養的難易度，加速藥物的開發。

關鍵字：光學、氧氣感測、相位量測
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摘要


    基因轉殖技術已廣泛應用於醫藥民生各方面，僅管大眾對轉基因食品安全性及生態衝擊仍懷有疑慮，轉殖也可能引起倫理道德或宗教上的爭議，但它的確

為開發中國家提供解決糧食短缺問題的方法，也為遺傳性疾病、癌症等疾病治療提供新的方向，仍為生技發展的熱門議題。本研究成功將醫學和光電結合，將

會使用微機電系統(MEMS)來製作基因轉殖晶片，再結合可程式控制的多功能波形產生器藉由LabVIEW 來整合發出Pulse 達到我們想要的轉殖電壓。利用不同的脈衝時間、脈衝次數及緩衝液，來提昇轉殖成功之細胞數量。實驗顯示1600 V/cm 對293T 細胞的轉殖成功率最高，使用連續2 個高電壓(1600 V/cm)、短時間(6 ms )的脈衝，隨後接著3 個低電壓(800 V/cm)、時間長(1.2 ms)的脈衝，可達到最佳轉殖效果。

關鍵字： 電穿孔(electroporation) 、微機電系統(MEMS)、基因轉殖(gene transcription)
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 Micro-Energy Harvester Based on Piezoelectric Nanorods 
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ABSTRACT 


  Micro-energy harvester that is based on the epitaxial growth of array piezoelectric nanorods with zigzag layers to enhance bending and compression deformation is investigated. Scanning electron microscope (SEM) and digital multimeters are used to analyze nanostructures and micro-energy harvesting of the nanorods, respectively. Furthermore, the nanorod piezoelectric harvesting with screen printing technology has been integrated on the polyimide (PI) substrate. The piezoelectric nanorods were grown at a growth time of 4 hours and a growth temperature of 90℃ The current-voltage characteristic of the micro-energy harvester has a Schottky-like behavior. During harvesting process, the current output has highly reproducible and repeatable when the ultrasonic wave equipment was turned on and off. The zigzag seed layer provides a normal stress and a bending moment to array piezoelectric ZnO nanorods for producing larger electric filed due to higher electromechanical coupling. 

Keywords: Micro-energy, Piezoelectric, Nanorod, Zigzag
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1國立清華大學, 工程與系統科學系(所), 新竹市


2國立清華大學, 奈米工程與微系統研究所, 新竹市


3中央研究院, 應用科學研究中心, 台北市 


d937113@oz.nthu.edu.tw 

摘要


本研究旨在探討在微型直接甲醇燃料電池(micro direct methanol fuel cell, μDMFC)中，分別於不同濃度(1 M, 3 M與6 M)硫酸電解質溶液環境下進行長時間(0~5 h)循環伏安法(cyclic voltammetry, CV)量測白金/奈米碳管/矽-基材(Pt/CNT/Si-base)觸媒電極之電化學腐蝕/氧化耐久性測試，其實驗結果皆顯示在不同濃度硫酸環境下，此觸媒電極於電化學反應進行初期(0~1 h)之腐蝕/氧化速率較快且腐蝕/氧化程度也較大，而後持續的3~5h內其觸媒電極之腐蝕/氧化情況趨於穩定(碳腐蝕/氧化峰電流密度變化量與Pt觸媒電化學反應表面積(electrochemical surface area, ESA)損失率皆約為5%，也就是說，此Pt/CNT/Si-基材觸媒電極在高濃度硫酸環境(一般多數DMFC工作電解液硫酸濃度為0.5~2 M[1, 2])下，具有高的抗電化學腐蝕/氧化性質與耐久性，因此適合當作μDMFC觸媒電極的材料。

關鍵字：微型直接甲醇燃料電池、奈米碳管，電化學腐蝕/氧化，耐久性
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Micro Power Generator by using CMOS MEMS
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ABSTRACT

Electromechanical conversion of mechanical vibration into electrical energy looks very attractive for industrial applications recently proposed and involving wireless sensors networks. In this thesis, a new approach of energy harvest by using variable capacitor has been proposed. We use CMOS MEMS and tsmc 0.35 to implement our device. By using CMOS MEMS, it`s easy to make large throughput to reduce the cost and more easily to make an array to get more energy. In our device, we use layer Metal 2 to be the sacrifice layer. The top electrode is Metal 3 and Metal 4, and the bottom electrode is Poly1 and Metal 1. The device size is 2500 μm * 2500 μm. By simulation, the ΔC under a single capacitor have 11 pF.
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微型直接甲醇燃料電池陽極端微噴霧式進料系統製作
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摘要


本研究係利用壓電材料所產生之超音波針對燃料進行霧化處理，再搭配微型噴嘴的(nozzle)被動式導引，使燃料能夠以平行的輸送模式進入直接甲醇燃料電池的陽極反應區，此概念可解決傳統進料模式的燃料濃度梯度問題、改善燃料電池系統過於龐大問題以及有效避免氣泡阻塞之問題。目前本研究已量測出適宜的燃料甲醇濃度及建構出系統之基本架構。

關鍵字：微型燃料電池、微機電技術、超音波震盪
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Design and Optimization of an AC Electrostatic Vibration-to-Electricity Micro Power Generator


H. C. Liu and Y. Chiu 
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ABSTRACT

This paper presents the design and modeling of an AC electrostatic vibration-to-electricity energy converter based on MEMS technology. New parameters are introduced in order to describe the geometric design of the variable capacitor. Numerical simulations are performed in order to optimize the design parameters targeting maximum output power. Furthermore, the MEMS structure and process flow are presented. 

Keywords: energy harvesting, vibration, electrostatic
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CMOS-MEMS高效率微熱電發電機之設計與製作
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摘要

本研究利用台積電（TSMC）標準0.35 μm 2P4M（2-poly與4-metal）CMOS製程設計微熱電發電器，微熱電發器由240組熱電偶串連而成，利用標準製程中的雙層多晶矽，透過摻雜形成p-type與n-type熱電偶。微熱電發電器的發電效率取決於熱電偶兩端的冷熱溫度差，因此為了防止熱散失，保持溫度梯度，使用反應性離子蝕刻（RIE）掏空熱端熱電偶周圍，並與熱端熱電偶堆疊金屬板，增加熱端部分的吸熱面積；冷端熱電偶則覆蓋二氧化矽層，以提供低導熱性與絕緣熱端熱源。利用Coventor Ware 2008模擬內部溫度分佈與受到環境溫度變化時，產生的溫度梯度變化。經模擬計算微熱電發電器於溫差5 K時，輸出電壓為1.2 mV 與輸出功率為1194 nW。實驗結果顯示微熱電發電器於溫差5K時，輸出電壓微0.757 mV/L與輸出功率為476 nW/K。

關鍵字：熱電偶，微發電器，CMOS-MEMS
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摘要


本研究整合微系統製程技術、奈米碳管製備技術、以及甲醇催化劑備製技術，成功製作了一低溫高效能之微型甲醇重組反應器，具多重進料入口之奈/微米流道系統搭配具低反應溫度與高分散度的甲醇催化劑為本反應器元件之最大特色。。研究發現此多重進料口反應器較傳統單一進口之微米流道設計有較佳之氫氣產率。其中效率最佳者為每條流道長度為3 cm之多重平行進料入口之設計具最佳甲醇轉換效能，於250℃進行甲醇轉化效能測試，正規化觸媒乘載量後每分鐘氫氣產生率可達4.34*10-2 mol/min·g，相較於相同流道設計但未成長奈米碳管之產氫率2.84*10-2 mol/min.g者有53%之效能提升，這表示將奈米碳管成長技術整合於流道內有助於提供較高之觸媒反應面積使其甲醇重組反應效能提升。

關鍵字 : 甲醇重組反應器、奈米碳管、低溫高效能
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摘要


直接甲醇燃料電池(DMFC)中，Pt是目前廣泛被使用的觸媒，為了提高Pt活性與利用率(utilization)，使用奈米載體配合奈米化、均勻分散的觸媒為現今觸媒發展技術的重點。根據本實驗室先前研究[1]顯示直接在矽(Si)基材上成功地成長奈米碳管(carbon nanotube,CNT)，並使用乙二醇當作還原劑在自製的半開放式迴流化學還原系統(semi-reflux chemical reduction system,SRCRS)中製備出高效能Pt觸媒，其較傳統高溫reflux系統能於更短時間內完成，且觸媒的電化學反應表面積(electrochemical surface area, ESA)可達商用等級。然而，由於在此觸媒還原系統中溶液體積和反應溫度會隨著溶液蒸發與冷凝而改變，其提升沸點機制和傳統reflux系統不同，因此必須更進一步找出針對此自製觸媒還原系統最佳反應溫度與觸媒性能的關係。本實驗結果顯示出能在較低還原溫度與較短反應時間內有較佳的觸媒性能表現，即相較於先前實驗結果發現此溫度調控還原Pt觸媒在粒徑、ESA、活性與利用率皆較佳；同時觸媒活性與文獻中比較亦具有相當競爭力。

關鍵字：直接甲醇燃料電池、觸媒活性、奈米碳管、半開放式迴流化學還原系統
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熱處理對二氧化錫氣體感測層之氧氣感測器感測性能影響之研究
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摘要


本實驗乃是利用微機電製程技術(Micro-Electro-Mechanical System,MEMS)，以面形微細加工的方式製作出一微型氣體感測器。微機電技術製作的氣體感測器具有體積小，成本低，簡單的加工技術等優點。感測器以三氧化二鋁作為基材，並包括了白金(Pt)交叉指狀電極與加熱器及二氧化錫氣體感測層，且其感測薄膜由反應式R.F.磁控濺鍍法製備，並且在溫度250℃、375℃、450℃的空氣中進行退火。薄膜的結構與表面形態由X光繞射儀與掃描式電子顯微鏡進行分析。實驗結果顯示二氧化錫薄膜經過250℃的溫度熱處理後，在300℃的工作溫度，對於氧氣具有最佳的氣體感測特性。

關鍵字：熱處理，微機電、二氧化錫、氧氣感測器
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摘要


本研究之目的乃是以微機電製程技術為基礎整合體型微細加工（Bulk Micromaching）製程製作一用於量測溫度、濕度、氣壓、風速與風向之微型感測器，以作為微型氣象站之應用。其中感測晶片是運用兩面沉積氮化矽（Si3N4）薄膜之矽晶圓作為基材，並因白金（Pt）之穩定性且其本身電阻對溫度線性變化之特性而選擇白金作為感測與加熱之材料，進而透過微機電製程技術整合製程製作出微型溫度計、濕度計、薄膜式氣壓計、熱膜式風速風向計與，並個別就其感測特性進行測試與觀察，以確實達到微型氣象站之整合與應用。

關鍵字：溫度，濕度，氣壓、風速風向
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應用電磁式致動器之無閥式微幫浦設計與製作


邱屏憲1、李佳言1、傅龍明1

1國立屏東科技大學, 材料工程系, 屏東

摘要


本研究之目的在於發展一種以金屬材料為基礎的表面微加工技術，此技術結合了微影、蒸鍍和電鍍製程，結合這些技術製作出新型式之微致動器，並發展其在無閥式微幫浦之應用。製作方式乃是採用微機電製程來達到低成本及高精度之要求。致動器的結構是利用電鍍技術鍍上銅線圈，當線圈通入電流後產生磁場使聚二甲基矽氧烷(PDMS)薄膜上的電鍍磁性材料產生磁力，驅動此鈷鎳和鐵鎳合金薄膜產生可控制之位移，達到致動的效果。再進而與微流道接合形成無閥式微幫浦，其微型線圈尺寸方面分別為線寬150 μm線距150 μm、線寬125 μm線距150 μm，及線寬100 μm線距125 μm之三種不同尺寸的平行線圈，並量測其分別在不同磁力影響下產生的位移，在0.5A 電流下，最大位移量可達81.33 μm，流速則在電壓1.5V、頻率200Hz 下，能達到最快流速0.52 μL/min。

關鍵字：致動器，微型線圈，微機電系統技術，電鍍磁鐵，磁性材料
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摘要


本研究採用微機電(Micro-Electro-Mechanical Systems，MEMS)技術設計並製作具有氣相層析儀所使用氣相分離毛細管相同效果的封閉型微流道晶片(Gas Chromatography Chip,GC)，並於其後端接上具有可偵測甲醛與各式總揮發性有機化合物之半導體式感測晶片(Semiconductor Senser Chip,SS)，其主要是以此接合技術進行偵測。其GC 晶片藉由氣密性與樣品氣體分離做測試得知在17.1 cm/s 之分流速度對乙苯與m-二甲苯有較明顯之分離效果;而於SS 晶片部份，能甲醛與各式總揮發性有機化合物做濃度對電阻之定量測試。

關鍵字：微機電系統、氣相層析管柱、總揮發性有機化合物
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陳易德、宋昱霖、周元昉


國立臺灣大學, 機械工程學系, 台北市


yfchou@ntu.edu.tw

摘要


本研究利用Z-cut 鈮酸鋰的對稱特性，於其表面上製作三組等角度間隔之激發電極的霧化器，選擇對應於能量集中於上表面之場形的頻率激振，藉由鈮酸鋰的壓電性使表面形成位移波，由表面大位移激發液面使霧化為均勻微小液滴。在約15 MHz 至50 MHz 的範圍，此霧化器成功的激發出Sauter Mean Diameter 約為5 μm 至8 μm 範圍的液滴。本研究發現在單組或兩組電極激發時，霧化之液滴大小和激發之波長正相關，而以三組電極激發時，霧化液滴粒徑分佈與頻率並無明顯關連。在三組電極激振下產生之液滴粒徑分佈範圍較為集中且較小，並以垂直表面的方向飛出。
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摘要


燃料電池膜電極組內的溫度與電壓之分佈對其性能有很大的影響，而一般傳統的感測器因體積過大，只能藉由外部量測或以釐米尺寸的感測器進行侵入式量測，但無法了解到膜電極組內部真實的反應資訊。本研究利用微機電系統技術製作可撓式微型溫度與電壓感測器於聚對二甲苯 (Parylene) 之可撓式基材上，並將此可撓式微型感測器嵌入於燃料電池膜電極組內部之上、中游及下游處，且應用於即時量測燃料電池膜電極組內部之溫度與電壓之變化及比較有、無微型感測器電池之性能。由實驗結果得知，微型感測器在電池內部所量測到的溫度與電壓皆會高於外部儀器所量測到的值，且上、中游溫度會高於下游處；而上、中游的電壓會低於下游處。無微型感測器電池之功率密度為1361.6 mW/cm2，而有微型感測器電池之功率密度為1118.9 mW/cm2，功率密度下降了17.82 %，與微型感測器嵌入於膜電極組內所佔掉17.18 %的反應面積相符。

關鍵字：燃料電池膜電極組、微機電系統、可撓式微型感測器、聚對二甲苯
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摘要


本研究主要是建立在設計微光學元件之抬升力量感測器，利用MEMS抬升結構產生之推力作為加速度計作動的外力，本文中改變質量塊（m）、節距、固定塊、推擠臂長度、連接長度、熱制動器放置位置都會使加速度計產生位移的變化，而位移會間接影響到加速度、將所取得的電容變化量、加速度以及位移量，經由牛頓力學公式就可以推算出MEMS台生結構所能產生的利經由牛頓力學公式就可以推算出MEMS抬升結構所能產生的力量。

關鍵字：力量感測器、牛頓力學、加速度、加速度計
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ABSTRACT


This study demonstrates a novel monolithic TPMS (Tire Pressure Monitoring Systems) using CMOS MEMS processes. This TPMS monolithic integrates the 3-axis capacitive accelerometer, capacitive pressure sensor, and Platinum (Pt) thermal-resist temperature sensor on a single chip. The TPMS has been successfully implemented using TSMC 2P4M process and our inhouse post-process. The footprint of TPMS chip containing sensors and sensing circuits is 2.5 mm × 2.5 mm. Measurement results show that sensitivities of Tri-axis accelerometer etch direction are 0.54 mV/G (Xaxis), 0.32 mV/G (Y-axis), and 0.19 mV/G (Z-axis). The sensitivities of pressure and temperature sensors are respectively 2.7 mV/ KPa and 1.74 mV/ °C.

Keywords: CMOS-MEMS, TPMS, Accelerometer,Pressure sensor, Temperature sensor
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 利用微米壓印製作音洩感測器之研發及其應用於滾珠軸承磨耗之監測
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摘要


本篇論文主要內容為利用微米壓印製作音洩感測器(Acoustic Emission Sensor)之研發及其應用於滾珠軸承磨耗之監測[1]。首先，以PVDF(polyvinylidene difluoride)壓電薄膜取代傳統的PZT壓電片，然後根據PVDF的壓電特性，以多層疊加的模式，再藉由微製程之黃光微影技術製作模仁，進行微米壓印，改變PVDF壓電薄膜之平面結構，並利用微製程製作偵測頭，並加以封裝，完成音洩感測器原型之研發。為證明所製作之音洩感測器具工業應用價值，我們將其應用於滾珠軸承磨耗之監測。由自行設計之架構進行滾珠軸承磨耗，再利用自製之音洩感測器量測出不同磨耗程度之滾珠軸承之訊號，並收集、記錄數據分析。

關鍵字：PVDF、音洩感測器、微米壓印、軸承測試

C07_23

醫療工業檢測應用之低壓感測器


鄭惟仁1、呂奕璋3、胡志帆1、謝哲偉3、方維倫1,2

1國立清華大學, 動力機械工程學系, 新竹市


2國立清華大學, 奈米工程與微系統研究所, 新竹市


3亞太優勢微系統股份有限公司, 新竹市


fang@pme.nthu.edu.tw

摘要


在現今的研究與產品中，常見之低壓壓力計皆會於薄膜下方製作 凸塊，此方法雖可有效提升元件之線性度，但卻會大大降低元件之靈敏度，而迫使元件之薄膜必須更加薄，這將會導致元件製作上之困難。因此本研究開發一新型態低壓感測器(Low Pressure Sensor, LPS)，其結構為利用電化學蝕刻(ECE)的方式並搭配電感偶合電漿蝕刻系統(Inductively Coupled Plasma，ICP)技術製作出隔膜(diaphragm)結構，包含完整產品之設計、製造、封裝以及測試，本研究設定之低壓感測範圍定義在1 psi 以下，其物理量大約在一般常人呼吸壓力之範圍，其應用之目標在於高附加價值之醫療感測與監視儀器用途。利用本研究開發之低壓感測器感測人體之呼吸強度與頻率，用以監控患者或是老年人之呼吸狀況以作為病情分析與急難救助之需求，目標為建立完整之設計、製程與測試方法，並以量測 0.3 psi 為本研究之目標。初步量測可得此無凸塊之低壓壓力感測器之靈敏度為3.44 mV/kPa/V，而其非線性度為0.23%。

關鍵字：低壓壓力感測器、壓阻式
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摘要


本文開發一嶄新壓電行進波驅動式輸送工作平台。平台本體包含壓電片、振動結構體、移動平台與驅動電路，整體結構簡潔且易微型化、發熱小且無磁場的干擾，可操作於真空或低溫環境下。移動平台透過來自震動結構體所產生之行進波而產生移動，移動之位移精度可達到奈米級、反應速度快，且適合用於移動極光滑表面的平台。本文設計旋轉及直線移動式兩種平台。本文對於影響平台操作性能的因素做了詳細的探討，包括：驅動電壓、驅動頻率、載重、驅動力等。

關鍵字：壓電、輸送工作平台、行進波
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摘要


本研究是利用原子力顯微鏡(AFM)直接於液相中量測三種不同種類細胞的力學特性，探討細胞在相同生理環境下，不同種類細胞力學性質之間的差異性。研究結果顯示，懸浮型細胞(白血球細胞U-937)與貼附型細胞(內皮細胞ECV304)二種細胞的力曲線趨勢相同，而紅血球細胞的力曲線趨勢則比前二種細胞陡峭。由楊氏模數計算之結果，在探針相同施力之下，當探針位置在細胞核時，U-937的楊氏模數平均為78.9 kPa，ECV304的楊氏模數平均為432.1 kPa，而探針位置在紅血球周圍區域時計算的楊氏模數平均為6514.2 kPa。越靠近玻璃板表面時，其楊氏模數越大(受到玻璃板之影響)，此結果亦與紅血球細胞厚度最小且無細胞核之原因相符合。

關鍵字：原子力顯微鏡、力曲線、楊氏模數
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摘要


燃料電池內部之溫度及電壓分佈對其性能的影響具有關鍵性因素，一般傳統的感測器因體積過大，只能藉由外部量測燃料電池內部的溫度與電壓，而毫米至釐米等級的感測器侵入於電池量測，會造成量測失準等問題。 本研究主要是利用微機電系統技術開發出可撓式微型溫度與電壓感測器於不鏽鋼薄片之可撓式基材上，且應用於即時監測質子交換膜燃料電池內部溫度與電壓之變化。此可撓式微型溫度與電壓感測器具有體積小、靈敏度高、量測位置彈性及可即時量測等諸多優點。電池在0.5 V輸出條件之極化曲線比較下，無微型感測器電池之功率密度為450 mW/cm2，而有微型感測器電池之功率密度為426 mW/cm2，功率密度只下降了約5 %。

關鍵字：微機電系統、可撓式微型溫度與電壓感測器、不鏽鋼薄片、質子交換膜燃料電池
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摘要


隨著光學微機電系統發展演近，利用標準平台發展出相關元件，有逐步增加的趨勢。透過CMOS-MEMS平台，製做出光學微結構在晶片上，不僅可以利用半導體本身可縮小線寬、和堆疊的結構，使其提高其附加價值，因此，相關技術之發展重要性不可言喻。本研究欲利用TSMC 0.35μm 2P4M 標準CMOS平台設計Fabry-Perot 干涉結構，透過濕式蝕刻方式 來實現微結構，主要優點有兩項：(1)利用製程平台的金屬層當做犧牲層做為Fabry-Perot 共振腔體(2)搭配致動器做一個可動式Fabry-Perot。量測結果驗證出反射的共振波長，並期待可藉由外部致動器調整其之功振腔。

關鍵字：CMOS-MEMS、Fabry-Perot
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摘要


傳統背光模組所使用之導光增亮板通常在表面加工微結構作為改變其光學特性，不同於傳統製程在表面製作微結構的方式，本研究提出獨特且新穎的製程，主要由UV (ultraviolet)光雷射，以雷射直寫對玻璃內部做內嵌式微結構加工，雷射加工後玻璃與原本玻璃光學特性不同，藉由此特性設計單層或多層微結構於玻璃內部，使入射到玻璃內部的光線可改變出光特性。而設計不同的微結構組合可達到導光兼具聚光或均勻擴散的效果。透過微結構內嵌於玻璃的設計，可有效提升出光效率與出光均勻度，亦可突破傳統光學模組專利的保護範圍。本文著力於雷射打點內嵌於玻璃基板其光學性質的探討，探討主要的排列參數與其光學性質之間的關係。UV雷射直寫突破傳統製程的多道手續，而內嵌也使得微結構表面擁有不易受損及汙染等優點。最後以輝度計量測不同排列的微結構得知其光學性質。 

關鍵字：UV雷射直寫；導光增亮片；內嵌微結構
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ABSTRACT


In this paper we present a novel roll-to-roll method to fabricate transparent microlens arrays (MLAs) on a glass substrate by using cost-effective soft mold which made by PDMS (Polydimethylsiloxane) continuously. First, we fabricated MLAs mother mold which was made by photoresist (AZ4620, AZ Electronic Materials) on a silicon substrate by thermal reflow process. Second, we transferred the pattern to PDMS mold by spin coater. Third, we use the novel, two roller roll-to-roll system to replicate MLAs which are made by UV resin (GA-126, EverWide) on glass substrate. After all, we investigated the quality of MLAs which are replicated by changing the rolling pressure at 20, 200, and 500 Newton/cm2 separately, to study the relation between pressure and the shape of MLAs.

Keywords: Microlens Arrays, Roll-to-roll, PDMS (Polydimethylsiloxane), Soft Mold
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摘要


本研究是利用飛秒雷射(femtosecond laser)超短脈衝(ultra-short pulse)之特性，開發銅銦鎵硒(Copper Indium Gallium Diselenide, CIGS)薄膜型太陽能電池之雷射圖案化(laser scribing)技術，突破過去在P1 層採以長脈衝雷射和P2、P3 層採以機械圖案化製程技術之瓶頸。在圖案化製程過程，飛秒雷射是分別採以可見光(visible light)與紅外光(infrared light, IR)波段進行加工，其材料以Mo (molybdenum, 鉬)和CIGS 之基板。實驗結果發現以飛秒雷射圖案化的金屬材料元件邊緣是較為平整與理想，同時在Mo/Glass 基板加工之製程速度可達2000 mm/s (市售Nd:YAG 雷射機台~1000 mm/s)，將有助於未來在綠能產業－CIGS 薄膜型太陽能電池之開發。

關鍵字：飛秒雷射，圖案化、太陽能電池、CIGS
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摘要


發光二極體晶片(Light-emitting Diodes, LEDs)相較於日光燈和鹵素燈，具有低耗電量及低污染的優勢。目前，在LED晶片上進行表面粗化，都是以乾蝕刻或濕蝕刻製程為主，藉由破壞半導體材料對外部的全反射，以提升光萃取效率。本研究是開發超快雷射誘發週期性表面微結構技術， 採用飛秒雷射(Femtosecond Laser)製程在透明導電薄膜(Transparent Conductive Thin-film, TCTF)表面粗糙化。LIPSS結構圖案化方式是利用雷射與表面電漿(Surface Plasma)之影響，造成週期性的能量分佈，導致誘發週期性結構。本研究實驗測量是使用光學顯微鏡(Optical Microscope, OM) 、電子顯微鏡(Scanning Electron Microscope, SEM) 和原子力顯微鏡(Atomic Force Microscopy, AFM)，結果顯示採以飛秒雷射處理後之薄膜表面粗糙度有明顯提升，有助於LED產業之光萃取效率提升。

關鍵字：飛秒雷射、透明導電層、表面粗化、光二極體晶片
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摘要


本研究提出一種創新的方法製作出具無接縫微結構之滾印模仁。先是利用自行開發的內氣旋塗佈系統，將厚膜光阻(AZ P4903)均勻的塗佈在中空滾筒內部表面，接著再以曲面黃光微影製程於中空滾筒內部進行曝光顯影，而為了達到微結構圖形無接縫，實驗中採用角度步階旋轉和連續旋轉的方式，將UV平行光導入中空滾筒內進行曝光，使圖形達到無接縫式，而曝光完再經過顯影硬烤，即可得到具無接縫之光阻微結構中空滾筒母模，最後再灌注高分子材料(PDMS)於母模內翻製出具無接縫微結構的滾印模仁。 

關鍵字：滾輪壓印、內氣旋塗佈系統、曲面黃光微影
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1明新科技大學光電系統工程系, 新竹縣新豐鄉新興路一號, 03-5593442 ext 3388,


cctsai@must.edu.tw


2明新科技大學電子工程研究所, 新竹縣新豐鄉新興路一號, liuechi@hotmail.com

摘要

本文藉由微光柵之繞射原理，以虛擬圖控程式搭配微步進馬達組成作為元件抬升之量測平台，設計一自動化控制光柵量測系統，可穩定、精確的控制微光學元件的角度變化量。依照製程元件光柵精細度為1 μm左右，本元件柵寬為2 μm，在固定微面鏡尺寸後，每公分光柵溝槽數為50萬條。搭配微光柵其出射光具有繞射特性，利用微步進驅動器可細微分割馬達偏移激磁之步級角，將變化角度最小可至0.0056度，控制負載在馬達出力軸之微光柵面鏡。因改變其角度，使微光柵產生出不同的繞射，可觀測出不同光柵在特定角度時，展現不同的繞射圖案，進而可分析各微光柵在何種角度時可呈現較高的影像鑑別率。日後可應用在可控是繞射微光柵元件改善影像品質。

關鍵字：自動化控制系統、人機介面圖控程式、微光柵

C08_42

紫外光固化滾印系統於微透鏡陣列轉印之探討

莊承鑫*、蔡嵩玟1、林俊男2、林燁敏3、陳昌本3

1南台科技大學機械工程學系暨機械工程研究所

2南台科技大學機械工程系,台南縣永康市南台街一號, 06-3010081,


3金屬工業研究發展中心能源與精敏系統設備處,高雄市楠梓區高楠公路1001號

*Corresponding author:chchuang@mail.stut.edu.tw

摘要

    本研究以滾印製程取代平板壓印，結合紫外光固化成形技術，應用於複合光學膜的製作。經由滾筒模仁上的微透鏡陣列轉印製於已塗佈UV膠之可撓性基材上(PET)，轉印微結構之直徑、高度與原滾筒模仁比對進而得到最佳轉印參數。本研究之紫外光固化轉印機台乃自行設計組裝之機台，以滾輪對滾輪(Roll-to-Roll)的傳動方式。首先利用刮刀塗佈的方式將UV膠均勻塗佈於PET基板上，藉由輸入不同的張力值，使PET產生壓力作用將滾筒模仁上之微透鏡陣列轉印至UV膠上，最後經由UV燈照射固化成形。由實驗結果得知轉印速度及轉印張力對結構轉印有相當程度之影響，故本研究中分別針對轉印速度及轉印張力做下列參數測試:轉印速度分別為0.28 m/min 、0.47 m/min、0.65 m/min、0.84 m/min、1.03 m/min及轉印張力為2.9 kg、5.81 kg、8.71 kg、11.62 kg、14.52 kg等。當轉印速度為0.28m/min轉印張力為5.81~11.62 kg的範圍內，為微透鏡陣列之最佳參數，其直徑與高度之誤差率可控制於2%內，並藉由輝度儀量測各轉印參數之複合光學得到最佳增益值約為1.20。

關鍵字：紫外光固化、滾印製程、微透鏡陣列、轉寫率

C08_43

利用飛秒雷射製作具自我對準特性之高分子微掃描鏡


鄭 瀟、黃承彬、彭毓霖、侯帝光


國立聯合大學，機械工程學系，苗栗市

摘要


本研究設計並製作一個具有自動對準特性之垂直梳狀致動器的高分子微掃描鏡。藉由彎曲基材，就能讓微掃描鏡的梳狀手指結構產生初始重疊，並自動對準。本研究使用高分子材料PMMA作為微掃描鏡的結構材料，根據結構力學設計其幾何形狀，並利用有限元素法確認所設計之結構性能。我們以飛秒雷射對厚度125 μm的PMMA基材加工。首先撰寫加工程式，利用CAM軟體確認製程，接著實際加工得到PMMA微掃描鏡，最後在PMMA微掃描鏡結構的表面濺鍍一層金屬，即完成微掃描鏡的製作。

關鍵字：微掃描鏡、垂直梳狀致動器、飛秒雷射、PMMA
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紫外光微奈米壓印技術於導光板成形應用研究


王珉玟1,3、李企桓4、楊淳安2、謝易庭1、胡子柔1

1國立高雄應用科技大學機械系


2國立高雄應用科技大學模具工程研究所


3國立成功大學微奈米科技研究中心


4工業技術研究院機械與系統研究所


mwwang@cc.kuas.edu.tw

摘要


傳統的微射出成形和熱壓成形量產技術在製造程序上，不僅需要有複雜的模具及昂貴的設備成本外，且還需要經過高溫、高壓、冷卻的過程，同時昂貴且費時。本研究致力於研發低壓、低溫及快速成形的紫外光微奈米壓印製程技術。首先使用TracePro光學軟體進行導光板微透鏡陣列之光學設計分析，建立2.5吋之邊光式背光模組，並透過微影與蝕刻製程，製作具微結構圖案之不鏽鋼薄板模仁，接著使用紫外光固化高分子材料搭配本實驗室的微奈米壓印成形設備，進行微奈米結構元件的轉印與製造。本研究最後以塗膠厚度 30 μm壓印力 5.5 kgf/cm2，成功製作出厚度0.2 mm及1.0 mm不同厚度的導光板，並將壓印成形後的導光板裝置在背光模組內，觀察其發光效率，並透過輝度儀量測其輝度值及均齊度，研究顯示UV壓印方式可以快速達到光學設計及光學驗證的成效，可以大幅降低導光板開發時間。

關鍵字：紫外光微奈米壓印、微透鏡、導光板
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奈米壓印與金屬轉印技術應用於圖形化發光二極體藍寶石基板


謝易達、李永春


國立成功大學, 機械工程學系, 台南市


yunglee@mail.ncku.edu.tw

摘要


本研究利用新型奈米壓印之金屬圖形接觸轉印與光罩植入式顯影技術 (Contact Transfer and Metal Mask Embedded Lithography, CMEL)，應用於發光二極體中藍寶石基板之次微米結構製作(PSS)，以期提升發光二極體的出光效率。金屬轉印微影技術可以直接將矽母模上的圖形化金屬遮罩轉印至藍寶石基板表面，轉印到藍寶石基板表面的金屬層可以直接作為後續乾式蝕刻製程所需的遮罩。金屬轉印技術可以輕易的轉印次微米甚至奈米尺度的圖形，且藉由金屬遮罩對藍寶石基板的高蝕刻選擇比，透過蝕刻製程可以獲得次微米且高深寬比的結構。本文中在同一片基板上製作六種不同特徵尺寸的圖形結構，分別為0.4、0.6、0.8、1.0、2.0、3.0 μm，使用MOCVD在藍寶石基板上磊氮化鎵發光材料，由量測結果中顯示，六種尺寸圖型化基板與平面式基板的起始電壓分別為3.06、3.05、3.04、3.06、3.07，3.06與3.09 V，且其EL發光強度分別為128.4、120.2、109.2、102.5、91.6、90.3與69.5 mcd，其中0.4 μm圖形化基板二極體的發光強度相較於平面式基板LED增加了84.7 %。

關鍵字：CMEL、PSS、發光二極體
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Automatic Measurement of Residual Stress and Young’s Modulus on Large-Stroke MEMS Deformable Mirror by Optical Microscope


Hsin-Ta Hsieh, Po-Yu Lin, and Guo-Dung John Su


National Taiwan University, Graduate Institute of Photonics and Optoelectronics, Taipei


gdjsu@cc.ee.ntu.edu.tw

ABSTRACT


In this paper, we present a residual stress and Young’s modulus measurement system based on a loaddeflection method for MEMS deformable mirrors (DM). Instead of using an interference pattern to decide the center displacement, we patterned a mark at the center of membrane and used the image sharpness of the mark to do it. The image is sharp when the mark is in the depth of focus (DOF) of an optical microscope. Thus, the measurement is fast even in a large-stroke DM. Besides, the measurement system is automated by the aid of the motorized stage and the image processing algorithm.

Keywords: residual stress, membrane, load-deflection, depth of focus
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微機電式數位∕類比轉換機構應用於白光干涉系統之微鏡面驅動


廖信宏、楊燿州


國立臺灣大學, 機械工程學系, 台北市


ice@mems.me.ntu.edu.tw

摘要


本研究發展了一個微機電式的數位∕類比轉換鏡面模組，並應用在白光干涉系統中，提供在量測過程中，奈米級的高精準度參考面鏡位移需求。此元件可將四位元的數位訊號轉換成垂直方向所對映的類比位移量。除此之外，本研究提出一種新式的製程，在元件中製作出大面積的可動鏡面，並整合了微反射鏡、數位∕類比轉換機構和靜電式平行板致動器。在鏡面位移的量測結果，總行程為1050 nm，步進的位移量為72 nm，符合本研究中白光干涉系統的需求，並且已成功安裝於此系統中並完成樣品的量測。

關鍵字：微機電、微鏡面、數位∕類比轉換器、白光干涉系統

C09_49

 Design and Fabrication of the Suspended MEMS Inductors Using Surface Micromachining Technology 


I-Yu Huang, Chian-Hao Sun, Zong-Nan Jiang and Kun-Ting Hung 
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ABSTRACT


This study aims to derive two theoretical formulas of the circular-type and square-type silicon-based MEMS inductors for wireless communication applications. The implemented suspended micro inductors are constructed by one bottom GSG electrode, two supporting copper vias and a spiral suspended copper conducting layer. Two commercial software (Ansoft HFSS and Agilent ADS) are used to analysis the influences of the inductance on the geometric parameters. As the simulated results of this research, the inductance of the suspended MEMS inductor is increased with the number of inductor turns and the outside diameter of the inductor traces and decrease with the spacing and the width of the inductor traces. Compared with the inductance simulation results and realistic measurement results, the two established theoretical formulas demonstrate 93.9% (square-type) and 92.2% (circular-type) accuracies, respectively. The maximum measured Q-factor of the two-type silicon-based MEMS inductors is around to 15 and the corresponding inductance is equal to 5.43 nH. 

Keywords: Suspending Micro-inductor, High Quality Factor, Surface Micromachining, RF-MEMS 
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Substituting Mg2+ by Ca2+ to Improve Microwave Dielectric Properties of La(Mg0.5-xCaxSn0.5)O3 Ceramics


Yih-Chien Chen*, Ming-De Chen and Chih-Lung Hsiao


Department of Electrical Engineering, Lunghwa University of Science and Technology, Gueishan Shiang, Taoyuan County, Taiwan


E-mail: EE049@mail.lhu.edu.tw

ABSTRACT


The microwave dielectric properties of La(Mg0.5-xCaxSn0.5)O3 ceramics were examined with a view to their exploitation for microwave devices. The La(Mg0.5- xCaxSn0.5)O3 ceramics were prepared by the conventional solid-state method with various sintering temperatures. A dielectric constant ( εr ) of 20.24 and a product of quality factor and resonant frequency (Q × f) of 80,500 GHz and a temperature coefficient of resonant frequency ( τf ) of - 79.1 ppm/OC were obtained for La(Mg0.4Ca0.1Sn0.5)O3 ceramics were sintered at 1500 OC for 4 h.

Keywords: La(Mg0.5-xCaxSn0.5)O3, dielectric constant,quality factor, temperature coefficient of resonant frequency
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NIST SRM 1963a之電重力氣膠平衡法不確定度評估


余大昌、翁漢甫、何信佳、賴識翔、陳朝榮


工業技術研究院 量測技術發展中心, 新竹市300光復路二段321號, 03-5743717,


tachang@itri.org.tw

摘要


本研究採用電重力氣膠平衡法(Electro-Gravitational Aerosol Balance, EAB)之奈米粒徑量測系統，來進行NIST SRM 1963a之不確定度評估。此量測系統首先將帶電粒子注入兩平行電極平板中，再根據作用於粒子上之靜電力與重力間的平衡關係，與經過一段沉降時間後，兩平行電極平板間之空腔中粒子的存活率，求得粒子質量。最後則是透過已知之粒子密度計算出粒徑大小。電重力氣膠平衡法與量測步驟所可能造成之誤差源在分析過程均納入考慮。本研究根據ISO/IEC Guide 98-3:2008 [1]的評估方法執行不確定度評估，量測結果顯示，平均粒徑值與擴充不確定度(Expanded Uncertainty)分別為99.2 nm與1.1 nm。

關鍵字：奈米粒徑、量測不確定度、電重力氣膠平衡法
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複合式光學膜片製作


潘正堂1、吳佳蓉2

1,2國立中山大學, 機械與機電工程學系, 高雄市


panct@faculty.nsysu.edu.tw

摘要


在平面顯示器中，目前仍須改善的部分為面板的可視角、色彩度、對比度等的提升，以及降低成本，以增加本身產品之競爭力及優勢。背光模組常用以增加平面顯示器之視角和亮度，其中關鍵在於導光元件的設計與製作。本研究製作雙面結構之光學膜片，可將光傳遞到整個面板，將光做擴散、均勻化，並增加光源的使用效率。


D10_03

LED beam shaping using microlens arrays


Yun-Chi Lee1, Hsin-Ta Hsieh1, Wei-Yao Hsu2 and Guo-Dung J. Su1

1Graduate Institute of Photonics and Optoelectronics, National Taiwan Univ., No. 1, Sec. 4, Roosevelt Road, Taipei, 10617, Taiwan, +886-2-3366-3702;


2Instrument Technology Research Center, No.20, Yanfa 6th Rd., East Dist., Hsinchu City 300, Taiwan, +886-3-5779911 ext633

ABSTRACT


Electronic products, almost with backlight system, are tended to be downscale in current market. For this reason, it is important to shrink the dimension of system. By using reflective optics and refractive optics, we cannot only reduce the dimension but also improve the uniformity of backlight module. Besides, this design of backlight system has very high illumination and can solve the unreadable problem of LCD under the sun. Here, we apply light-emitting diodes (LEDs) as the light source. The LEDs are very popular light sources currently because of their numerous advantages such as high efficiency, long life time, wide color gamut and cheap production costs[1].


Keywords: light-emitting diode, microlens array, reflective light pipe, uniformity, emitting angle
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以分子模擬方法研究多晶奈米薄膜之機械性質


張怡玲、丁文智、李昌禧 

國立中正大學, 機械工程學系, 嘉義縣 


imeilc@ccu.edu.tw 

摘要


奈米薄膜是現今許多高科技元件的關鍵材料，應用範圍相當廣泛，例如感測器、半導體、磨潤以及微機電系統，而當材料尺寸縮小至奈米等級時，性質將與塊材大不相同，因此本文將針對不同晶粒及厚度之多晶奈米薄膜，以分子動力學結合平行運算模擬方法探討多晶奈米薄膜機械性質與晶粒及厚度尺寸間的關係。


關鍵字：分子動力學，多晶奈米薄膜、平行運算
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用於可攜式心電圖機之適應性動態雜訊消除技術


柯廷政、李文卿、歐陽毅翔


工業技術研究院, 微系統科技中心, 台南市


Ketingchen@itri.org.tw

摘要


本論文成功發展了一種用於可攜式心電圖機的適應性動態雜訊消除技術， 利用加速度計(Accelerometer)，量測人體因活動時所產生的動態雜訊(Motion artifact) ，然後再搭配適應性濾波器演算法(LMS，Least Mean Square)，執行即時性的雜訊消除，經過實際測試結果，在日常活動下，如走路、起立坐下、上下樓梯等，能有效降低動態雜訊，使得可攜式心電圖機能量測到更穩定的心電訊號，其SNR訊雜比(Signal noise rate) 能提升。透過本研究方法，可使得心電圖機或心率監測器，不僅僅在靜態下量測，更進一步在人體活動下監測，更符合居家照護的目標。

關鍵字：心電圖、動態雜訊、加速度計
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 MEMS電容式麥克風尺寸最佳化方法設計


楊政達、黃立嘉、許仁碩

國立高雄海洋科技大學,輪機工程學系, 高雄市 
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摘要


    因應3C產品的功能逐日增強，開發低成本、高效能的微型麥克風是極為需要的。應用在微機電系統(MEMS)的製程技術開發新型電容式微機電麥克風。此模擬主要利用數值模擬配合曲面擬合法撰寫結構尺寸最佳化程式。可分為數值參數及尺寸最佳化兩階段(1)在數值參數部分是以商用軟體CoventorWare模擬振膜在不同結構參數時(膜厚、振膜面積及兩極板間距等)的特性變化情況；(2)尺寸結構最佳化部份是以MATLAB程式將模擬數據配合曲面擬合法計算特性曲面，並加入束縛條件(崩潰電壓、靈敏度、共振頻率…等)找出尺寸最佳化區域。 

關鍵字：電容式麥克風，曲面擬合法，數值模擬
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Nanoscale Grating Evaluation with Small Angle X-ray Scattering
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ABSTRACT


Synchronized small angle X-ray scattering (SAXS) based technique has been demonstrated to have the capability of characterizing average pitch sizes and pattern widths to sub-nanometer precision. In this study, a transmission SAXS method for extracting grating information from the scattering intensity with respect to X-ray wavenumbers was demonstrated. The averages of pitch sizes and depth of gratings were obtained from the model-fitted evaluations to the measured X-ray scattering intensity, which is described by the Fraunhofer diffraction. The X-ray scattering measurements were performed at the BL23A station of the National Synchrotron Radiation Research Center (NSRRC). Diffraction peak intensities I(Q) and the corresponding reciprocal space wavenumbers Q(1/Å ) were measured by a 2D image detector for pitch sizes. Additionally, the measurements were carried out for side wall angles and pattern widths, while the sample was rotated around the axis from -60o to 60o perpendicular to the grating direction.

Keywords: Small angle X-ray scattering, grating, pitch size
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Analytic Expressions of Inductances for Small Resonators


C. S. Yang1
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ABSTRACT


Based on the Green function method, this paper proposes an analytic analysis for predicting the function form dependence of the inductance of a small resonator on the largest length of this resonator. The prediction is helpful for formulating the circuit models of small resonators.

Keywords: inductance, small resonators, metamaterials
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 A Study of Weak Current Sensing Circuit on Carbon Nanotubes sensor device 


Jung-Tang Huang, Chih-Yuan Yeh, Pei-Lun Hsu 
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ABSTRACT 

This paper presents a low-noise current sensing circuit which can be combined with carbon nanotube field-effect transistor sensor (CNTFETs) for the measurement of multiple analytes. The adaptive readout circuitry supports high-resolution signal acquisition from current mode sensors. The chip was fabricated in TSMC 0.35 um 2P4M CMOS process, its area is 1.79672*2.01684(μm2) , dissipates 3 mW at 3.3 V in a typical sensors application utilizing sampling technique, can read out a weak current with high sensitivity and low noise. The circuit includes an non-overlap clock generator and highly sensitive amperometric readout amplifier. Fully differential structure provides a good noise suppression ability. And the amplifier offset can be eliminated by the Correlated Double Sampling. It achieves low noise performance while supporting CNTs output currents from 100 pA to 1uA. This paper presents a circuit of weak current measurement and sensitive gas sensor. 

Keywords:CNTFETs，CMOS，Gas sensor，SC circuit
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微型幫浦致動器黏著層厚度控制之研究

許藝菊、蔡元浤、曾偉峻

南台科技大學, 機械系

yichu@mail.stut.edu.tw

摘要


本研究的微型幫浦是以(Polymethyl Methacrylate, PMMA) 塑膠基材，先以鎳模與 PMMA 進行熱壓再相互分離即可完成塑膠微流道。銀膠與方形 PTZ 黏合牽出上下電極即為塑膠微流體晶片；在過去製作致動器時是利用毛刷法塗佈銀膠於蓋玻片上，也因毛刷再塗佈的過程中會因銀膠塗佈厚度不均使致動器的位移量無法提高，以毛刷法塗佈銀膠平均在0.61 μm。本實驗利用網板印刷法可均勻的塗佈銀膠於蓋玻片上，可提高致動器的位移量。在實驗的過程中利用膠帶厚度為20 μm，以疊加成不同厚度再測試其位移量分別，實驗結果得到20 μm為最好的網板膠帶厚度。其中分別製作了12組毛刷法與網板印刷法作比較，利用網板印刷法提高致動器的平均位移量至1.05 μm，相較於毛刷法的平均位移量是相對提高。在這12組的網板印刷中測試20 μm膠帶厚度中最佳的銀膠厚度，因為在塗佈銀膠時會因方法的不同而會有厚度上的不同，結果顯示13 μm為PZT致動器最緊密的厚度，所以超過13 μm銀膠厚度就會開始過量使位移量降低。因此本研究於此找出最適合微型幫浦黏著層厚度為13 μm可以改善制動器的位移量，使微型幫浦效能提昇。

關鍵字：蠕動式微幫浦，方形PZT，擴散閥，塑膠基材，網印塗佈法
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微流道中毛細驅動現象之暫態模擬


賴珈均1, 張喬凱1, 施廷潤1, 李政庭1, 張恩旗2 , 鍾震桂3
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2成功大學 奈米科技暨微系統工程研究所 研究生


3成功大學 機械工程研究所 教授

摘要


在本篇論文中，使用暫態模擬的方法來研究毛細管現象在微流道中之微流體的行為。除此之外並將講述理論推導的過程包括理論分析和模擬方法，這次使用CFD-ACE 專業流體模擬分析軟體。最後將模擬結果進行討論。在本次研究中，發現到毛細力與幾何寸有關。在固定深度100 μm的情況下，模擬寬度100 μm、300 μm及500 μm 之後，發現寬度300 μm 時驅動速度為最快。其次為寬度500 μm，最慢為100 μm。且寬度300 μm時驅動速度達到平均0.33 m/s 流速的高速驅動。且發現流道內壁若於深度方向的壁面具有斥水效果，其驅動力將只有具有親水表面的30 %。以上的研究成果有助於了解流體行為及作為流道設計的參考。

關鍵字：模擬, 毛細管現象, 微流道

D10_26

氣壓式軟模金屬轉印技術應用於奈米結構的液晶配向研究
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摘要


為了增進液晶顯示器的影像品質，發展奈米結構的聚亞醯胺液晶配向(PI)成為液晶顯示器業的重要課題。PI材料有著優越的機械、化學穩定性，也因此在PI上加工結構顯得較為複雜，特別是當結構到達微奈米等級的尺寸時。在本研究中，我們開發一種創新且有效的結構化PI的方法。為了成本考量，我們先製造可耐久使用的PBS、PUA母模，再利用這些母模翻製壓印模仁。針對此一結構化PI的方法，我們先利用金屬轉印的方式將壓印模仁上的金屬轉印至光阻層(PMMA)上，而此PMMA層則是事先旋塗在PI上。金屬轉印至光阻後，依序以金屬當乾式蝕刻遮罩，對以下的PMMA、PI進行蝕刻。最後將PI上的PMMA以濕式蝕刻的方式去除，即可得到基板上的PI結構。實驗結果證明，我們可以精確地製做出PI結構，PI的最小線寬/周期達到60/120 nm，而總面積則是大於2 × 2 cm2。此方法的優點在於它低壓、低溫、小線寬、高成功率及應用簡單的特性。最重要的，此種方法可以在奈米尺度中，應用於許多較難加工的高分子上，而這種特性是其它加工方式所不具有的。此外，為了探討液晶分子與PI幾何結構間的配向關係，我們製作了扭曲向列型(TN)的液晶盒。這些液晶盒包含了PI線寬/周期為800/1600 nm、400/800 nm、60/120 nm及標準毛絨刷掠、電漿掃描配向的液晶盒。藉由探討這五組液晶盒的加載電壓對穿透率(V-T)的曲線圖，我們成功的證明了，越小的PI線寬/周期，會有越小的液晶盒驅動電壓；當PI線寬/周期在60/120 nm時，V-T曲線最接近毛絨刷掠配向的效果，而低電壓段穿透率不穩定的原因，可能是PI表面的化學鍵結太弱以致無法均一的控制液晶扭曲。為了解決此一問題，我們將這些結構，以大氣電漿或真空電漿掃掠，以期望增加PI表面對液晶分子的化學鍵結力。實驗結果證實，奈米等級的PI結構配合電漿所掃掠的表面化學鍵結加強，對於V-T曲線的特性，有明顯的改善效果。

關鍵字：金屬轉印、PI溝槽、電漿掃描、液晶配向
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Method for Sensitivity Improvement and Robust Design of a Piezoresistive Pressure Sensor
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ABSTRACT


    This study reports a systematic approach to achieve robust design of a piezoresistive sensor under the limitation of fabrication capabilities. The commercial finite element analysis (FEA) software, CoventorWare, is employed to evaluate the candidate designs of a piezoresistive pressure sensor. The Taguchi’s robust design method is further employed to consider the deviation from manufacturing (e.g. dimensions, alignment,etc.). The sensitivity of the sensors was chosen as quality characteristics. The effects of manufacturing related restrictions were estimated by the noise factor analysis. Then, the optimal design of a piezoresistive sensor, which achieves the optimization of sensor signal output and minimization the influence of the variation of the design factors, is achieved through integration considerations and thoughtful arrangements. In application, the micro pressure sensor is design and fabricated, and the full scale span (sensitivity) of sensor has been improved for 20% (from 78.3 mV to 94 mV).

Keywords: Piezoresistive Pressure Sensor, Finite Element Analysis, Taguchi Method, Robust Design
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Nafion actuator simulations
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ABSTRACT


Ionic polymer-metal composite (IPMC) is a promising electro-active polymer which can be used in MEMS or bio technology. We propose a more simplified grey box model based on known mechanical properties of metal and Nafion® including Young’s modulus and Poisson’s ratio. 3D structural solid (solid 45 in Ansys®) is used in finite element method (FEM). We separate the Nafion® into two layers, one is expansive and another is contractive caused by surface force, or pressure, on each surface of element. By the simulation, the relation of surface force to tip displacement could be derived. After the experiment of voltage to tip displacement, we can determine the relation between voltage and tip displacement. Therefore, the deformation for different pattern or shapes would be predicted more easily. Finally, the shaped IPMC actuator could be applied as a deformable mirror in an optical system. 

Keywords: Nafion, IPMC, ANSYS
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 以紫外線發光二極體進行曝光顯影之研究
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摘要 


本研究嘗試以單一紫外線發光二極體(UV-LED，波長365 nm)，搭配可變光圈與雙凸透鏡聚光系統，以最小圖形解析度為1μm的光罩，在AZ 1512正型薄膜光阻進行曝光顯影實驗。驗證以紫外線發光二極體進行曝光顯影的解析度，實驗驗證以UV-LED為光源的曝光系統搭配適當的光罩與光阻可以產生2 μm的圖形。 

關鍵字：紫外線發光二極體(UV-LED)、微影製程、 紫外線曝光
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 感應耦合電漿離子蝕刻之懸浮微結構製程技術
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摘要


本論文提出一快速製作單晶矽（SCS）懸浮微結構之體型微加工製程技術，在懸浮蝕刻過程中，採用高分子材料作為懸浮微結構的側壁保護材料。不同於一般製作懸浮結構文獻，利用高分子來取代二氧化矽或摻雜硼的方式來做為側壁的保護材料，可以將整個製作懸浮結構的製程步驟全部整合在感應耦合電將離子蝕刻（ICP-RIE）機中，減少了所需的製程機台，把製程簡單化，同時也將製程時間大大的縮短。關鍵製程參數：包含高分子保護膜沈積時間、結構底部高分子去除時間及懸浮蝕刻時間。利用此製程方法，成功製作出結構厚度30 μm之陀螺儀元件結構及梳狀致動器。

關鍵字：單晶矽、體型微加工、感應耦合電漿離子蝕刻、懸浮結構
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摘要


本文報告開發薄膜微結構金屬模具，其具有可重複使用、輕易更換模仁及成本低之優點，並利用黏貼或真空吸附方式將薄膜金屬模仁結合至平板或滾輪模具上，用來製成微結構轉印用之滾筒模仁，適用於大量生產。本研究結合黃光微影、電鑄及研磨等三項製程技術，所開發之微結構薄膜金屬模具，可成功製作陣列微圓柱金屬結構，其鎳-鈷(Ni-Co)模仁結構具有較佳硬度及強度，足以承受重複使用時所需之結構強度，大幅提升薄膜金屬模具之耐用性。此外，本研究也藉由滾輪輔助貼片機制，可使模座與薄膜模仁結構界面具有較佳之緊密性、平整性。根據實驗量測結果，模具表面Ni-Co 鍍層的厚度均勻性可控制在± 5 μm內。

關鍵字：類LIGA 製程、滾輪微壓印製程、電鑄製程、微模具
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以CSR開發平台實現微機電麥克風之噪音消除技術
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摘要


本研究是使用目前最熱門的微機電技術所製作出的麥克風，並搭配噪音消除演算法來達到噪音消除的目的，並實現於CSR開發平台上。在硬體上，是使用一個全向性的微機電麥克風，一個指向性的微機電麥克風。CSR開發平台選用BlueCore5-Multimedia開發版，藍芽V2.1介面並支援立體聲道輸出，還可以將演算法寫入DSP。在演算法中，使用NLMS適應性濾波器，結合維納濾波器的演算法，來達成噪音消除並提升語音品質。由此証明此麥克風配置及本演算法可以有效消除噪音，提升語音品質，並可以實現於藍芽平台上。

關鍵字：微機電，噪音消除，適應性濾波器，維納濾波器，CSR，DSP
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摘要 


近年來人們因為生活步調快速，且因為工作、生活等許多地方產生壓力而引起許多文明病。根據參考文獻，有效紓緩情緒壓力而達到自我身心靈的放鬆，可對身體有益，其生理參數及能量數值都會改善；本研究採用兩種非侵入性檢測儀器，腦波檢測儀及生物能量檢測儀，參考近年來的芳香療法模式，利用廠商提供之兩種功能香，美緣香及大啖香，並與一般市售普通香，取得受測者聞香前後之數據並以統計軟體SPSS加以分析及比較；本研究發現聞香前後都為同個受測者，並在同樣狀況下，美緣香所得到的腦波及經絡總體數據皆比市售普通香還要來的顯著性改善，且達一致性；除此之外，本研究目的為讓人達到放鬆身心紓解壓力，所以對於主導放鬆功能的α波進行趨勢觀察，可發現美緣香及大啖香在閉眼狀況下，α波之整體平均強度都比普通香還高，可推測功能香有達到放鬆的效果；在經絡方面，我們可以從最後的統計結果來觀察此功能香對於十二個經絡上有哪些幫助，而統整所有相關影響和分析結果來證明本實驗是否達到研究設定的目的。 

關鍵字：腦波，經絡、芳香療法、SPSS
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摘要


原子力顯微術為當前奈米計量學的核心技術之一。自從原子力顯微術發明以來，應用於奈米級表面粗糙度檢測分析為最重要的功能之一。然而國際間仍然缺乏廣泛的奈米級粗糙度標準件校正之實驗室能力比對分析結果，因此奈米級粗糙度標準件校正系統評估方法目前仍然處於初期發展階段。本文依據 ISOGUM以及 ISO 5436-2:2001/Cor 2:2008執行奈米級粗糙度標準件校正，針對量測不確定度系統評估進行各項要因分析，主要項目涵蓋傳遞標準件、校正系統、校正環境、阿貝誤差、餘弦誤差、長時間量測變化以及待校件等量測不確定度要因分析。

關鍵字：原子力顯微術、粗糙度標準件、系統評估
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Intense room-temperature photoluminescence of one-dimensional Ta2O5 nanorod arrays

Jin-Han Lin, Rupesh S. Devan, Yuan-Ron Ma Ma

National Dong Hwa University, Dept. of Physics, Hualien


ronma@mail.ndhu.edu.tw


ABSTRACT

In this study we analyzed the structural and electronic properties of a new morphological form, one-dimensional (1D) Ta2O5 nanorod arrays which were synthesized by hot filament metal vapor deposition. Field-emission scanning electron microscopy (FESEM) showed the 1D Ta2O5 nanorods to be arranged in a large-area high-density array about 50 nm wide and approximately 550 nm long. Photoluminescence (PL) spectra showed intensive green-light, yellow-light, and red-light emissions at room-temperature. These emissions simultaneously emerged from the trap-levels of oxygen vacancies within the Ta2O5 bandgap. The emission results strongly indicate that the 1D Ta2O5 nanorods are good room-temperature visible-light emitters.


Keywords: Ta2O5, nanorods, photoluminescence (PL), trap-level




Fig.2 Atomic steps on Si(111) .                                                  











Fig.3 Effects of a surfactant in TMAH                            solution on a change in anisotropy of etch rate.
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