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3. FMPEToRR

(Keywords : organic solar cell, encapsulation, MPPT, regenerative fuel cell, stress

analysis, solar car, hybrid )

The executive method of this project is combined with the " Student Special Project
Practice |, , which is a highly considered course in STUT. By using the cumulative
research results, which are developed by supported laboratories of New Energy Center
every year, to the practical products powered via renewable energy, the final results can
also be displayed accordingly. This method avoids the project from becoming
impractically or formally, and much easier to attracts students to learn, moreover, to
educate students from the hand-on process to apply theories learned in the classrooms
on a real product. The factures for each year are as following:

(1)
(2)

3)

Solar car (finished)

The development of the prototype hybrid car - Integration of renewable
energy applications

Hybrid car with renewable energy

The goal of the first year project aims on making a brand new STUT-Phoenix solar
car. The extended projects are:

Organic solar cells

The encapsulation of solar cells

Maximum power point tracking technology
Structure analysis of STUT solar car
Technology of energy storage through hydrogen

The object of the second year project is not only improving the performance of
Phoenix solar car, but also moves forward to a electric car powered by a hybrid system
with solar cell and fuel cell. Due to the complex system, a prototype model will be
developed as a main goal in this year project.

10



( Study on encapsulation technology and new material for solar cell

( Power management and control

(3)  Engineering analysis for solar car and hybrid car (I/Il)

(4)  Advanced visualization techniques for the analysis of liquid drop interactions
(5)  Regenerative fuel cells

The extended projects in the third year will further assist to complete the default
hybrid car.

( Making new solar cell

( Hybrid power control system

(3) Engineering analysis for solar car and hybrid car (11/11)
(4)  Multi-mode Heat Transfer Analysis of Solar cells

(5)  Study on hybrid system with solar cell and fuel cell

Furthermore, according to the developing trend of renewable energy technologies,
New Energy Center will improve the research facilities aggressively by promoting the
team-work research projects, using the existed research resources effectively,
emphasizing the intercollegiate and interdepartmental co operations and seeking
opportunities to cooperate with the Academia-Industrial Consortium for Southern Taiwan
Science Park and outstanding research units around the world, hence to promote itself
internationalized.

The main body of the second year project will be a joint venture of Mechanical and
Electrical Engineering departments, hence to improve the performance of power system
on existed electrical structure, and to extend the scale of this project. The final objects
are:

O To improve facilities of laboratories related to renewable energy on
manufacturing of system units. Encourage interested laboratories to alternate
their research field to renewable energy

Q To relate the final project factures to the specialties of each supported
laboratories, and set up ' renewable energy ; related courses. Students will
learn more actively from doing the special project when they meet the problems.

O To impress undergraduate students the importance of the following new
technologies in the future: integration method of renewable energy, manufacture

and measurement of parts in the energy system and installation of renewable
energy.

O To organize workshop related to' Integration of Renewable Energy jtechnologies.
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5. FRFHEPGF S EFEHR

This project continues the same objects of last year, and emphasizes on building a
hybrid power system structured by solar panels and fuel cells. To handle the
characteristics of suxh light vehicle, this year we focused on improving the performance
of Phoenix solar car, and tried to understand more about the energy consuming
condition when it is working. Supportings from the results of other sub-projects, and
efforts from involed teachers and students, the 3rd position of 2006 World Solar Rally in
Taiwan was finally won. This race was the first competition in Asian aera along the costal
side of Taiwan. There were 11 teams from six countrues, including the Japan No. 1 team
ACE Tiga, North American No. 2 team Borealis Ill and the French Open Solar Challenge
No. 1 Helix, etc..

The endurance race was held in the run way of Pen-Dong Airport, Phoenix
accidently hit the crash barriers and caused punched tires, which wasted time to
maintain the condition, however 41 laps was compleated and won the 4th position. In the
following 530 kms rally racing, Phoenix succesfully overcame the busy traffic conditions
and solved all kinds of problems in time, and also setup its highest speed record at
Bei-Man on the western Costal express way. Phoenix finally won the 3rd prize and
received 100 thousands NTD reward.

We have already finished the integration of electrical ciecuits of solar car, and a
dramatic improvement of efficiency has been observed. The results of each sub projects
are briefly descriped bellow:

Sub project |

The goals of this sub-project are: (1) To establish encapsulation and measurement
techniques for PV modules, (2) to develop new materials for solar cells. In the first year,
our lab has completed the development of new procedures for encapsulation of PV
modules. Currently, the encapsulation procedure of commercial used Super Straight PV
modules by our lab is well established. Based on these parameters, we are now further
developing encapsulation procedures for light weight Sub Straight PV modules. Till now,
our lab has established techniques of measurements, soldering and performance
evaluation, etc. The focus of our second goal — developing new materials for solar cells —
is to develop new type of transparent conducting thin films. Up to now, the basic
procedures for fabricating ZnO transparent thin film by using Sol-gel method have been
established. The best samples yet obtained have a sheet resistance of 360Q/o, a
resistivity of 1.1x10Q - cm, and a transmittance of over 80% in visible range, which are

already quite suitable for the application to the transparent electrodes of solar cells.
Sub project Il

The goal of this sub-project is developing light-weight-high-strength structures of solar
car and hybrid car by using professional CAD and CAE software. Students who directly
participated in the project developed deep and working understanding of computer-aided
design and finite element analysis methodologies.

Sub project Il

The paper mainly discussed activation method for the effect of PEMFC performance.
According to other studies we know that activation can available advance the active and
the usage rate of catalyst. But there are so many kinds of activation methods, the study
combines two common activation methods, treat different parameter for the effect of
PEMFC activation process .The result of this experiment indicates the single cell that
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used improved activation method can advance the voltage. The result of after activation
is higher than before activation 0.14V at Current density 200mA/cm?. The voltage
advance about 28%.The result of this experiment knows that activation available
advance performance.

Pt/C is the main catalyst form of the Proton Exchange Membrane Fuel Cells
(PEMFC). The cost of mass produced Pt/C is very high, hence alternative method with
cheaper and easier synthesis methods were discussed widely. Colloid, micro emulsion
and impregnation are three primary methods to produce Pt/C. Impregnation has been
adopted mostly by many researchers because of its simple procedure and ability of
producing larger activated area. However, impregnation method suffers from poor mass
transfer hence slow chemical reaction, this study tried to improve the mass transfer
rate, the Pt dispersion on carbon (Vulcan XC-72), and also reduce Pt particle size by
combining ultrasonic with impregnation.

The experiments results showed that, producing Pt/C by combining ultrasonic with
impregnation method will not only increases the dispersion of Pt on carbon (Vulcan
XC-72), but also reduce the size of Pt particle to 5 nm. The effects of acidity of resolution
on Pt dispersion and size were also found.

Sup project IV

This project is to develop advanced visualization techniques for the analysis the
physics of liquid drops interactions with each other or with a solid surface. For drop
interactions with one another, the collisions of unlike bio-recyclable fuel drops can be
influential events. The complex physics behind the collision of unlike drops can be
studied with high-resolution photographs through high-speed stroboscope in
combination with flash delay. For drop interactions with solid surfaces, through the
visualization of the spread and splash of water drops impact on the encapsulation of the
solar cells, the best material for encapsulation can be selected.Through these
experiments the students can learn to apply advanced visualization techniques to the
study of a series of practical alternate fuel applications. This study can also provide
informative illustrations for the lectures in the area of combustion, alternate fuels, and
engines.

Sub project V - |

The goals of this sub-project are: (1) To settle up the DC/DC converter which is with
maximum power tracking control function, and (2) to develop a energy management
system for solar cells and batteries. A solar car is consisted of solar cell ~ storage
elements -~ power electronics circuit ~ and car structure. Generally, there are two major
problems in a solar car system, one is the energy efficiency, and the other is the energy
lasting ability. In the proposed solar car power system, a fourteen modules of maximum
power point tracker (MPPT) units system based on the boost converter topology has
been settled to achieve the maximum solar power utilization, so as to reduce the
possible series and parallel power losses. As the solar cell energy is available in
accordance with the operated voltage, thus a maximum power point tracking control is
necessary for finding the optimum working point of solar cells in arbitrary sunlight
intensity. In this project, a perturbation and observation method is adopted for this aim. In
addition, it is used to including battery storage elements in versatile solar energy
applications, thus a power energy management system is also important. This project
uses the DSP based microprocessor to get near real-time tracking. To make most of the
solar energy, this project has paid attention to the charge/discharge of battery storage
elements, including the load matching design as the strategy of power management also
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affects the actual mileage and used time in a built solar car.
Sub project V -l

There are many signals must be detected and processed in soler car . The system in
this project based on the signal chip , and uses the sensors to convert the analog
signal to digital signal , and after calculate and process these signal , the result will
shown in the voltage and current of battery , the voltage and current of motor , the
voltage and current of battery , the current of MPPT (Maximum Power Point Trching ) .
The whole sata will be merged in one LCD that directly placed in front of the driver , so
the driver can get whole information from the LCD , so it is more convenient to bandle
and control the solar car .
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i Adjust State-Of-Charge

State-of-Charge Adjustment:

100 . y
7S 125 i 1. Use the shder or numeric State-of-Charge

el “ mput to set the new state-of-charge value.

2. Adjust the Gauge Gam Adjustment shider
until the gauge matches the State-of-Charge
setting.

Battery Voltage

3. Press Ok to set and ext.

State-of-Charge

Gange Gamn Adjustment Press Ok to save and exit or press cancel to undo

_ all changes and exit.
¢« WM. | 1000]

80 90 100 110 120
Percent of Mominal Gain

Adjust State-OF-Charge

i Auxiliary Supply Configuration

Auxihary supply configuration:

Set the temperature at which the controller

coohng output should turn on. Once on, the

output will remain on until the temperature is 2
Cooling Control Seftings: deerees below the setting.

Controller Cooling
Temperature (deg. C)

Press Ok to save and exat or press cancel to undo
all changes and exit.

Auxiliary Supply Configuration
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Il Battery Model Configuration

/*/

¥

a
1 1 =i | el
25 50 ¥5 100 125 150 1751193 5 ;—110| 115 120 125 ‘:13U|
Discharge Current (4) = Eattery Voltage (V)

; ; 4 T
Nominal Capacity (A-hr) Charge A-hr Total Resistance (mOhms) | 142.10
1

41N 3 41N ¥ ] »
Voltage Weight (%o nominal)

F

: Voltage Filter (% nominal)
Full Charge Detection

Voltage (V) Current (A) Duration (s) | Press Ok to save and exit or press cancel to undo

4 4 ¥ ; 3 all changes and exat.
70.0 2.0} 1.0| -

Battery Model Configuration

i Throttle Map Configuration
II#
Torque vs.  output ™7 below the high speed (green) plot. The red and =
Throttle torgque 80 _ green crosshais share the same X-coordmate.
Position g o T
below 514 REM ’K 40 / Engme Brakme Configuration:
20
abowe 329 REM [/\
at 672 EPI

A veeteens [ The two blue crosshaus on the engme braking
0 z0 40 60 80 100 M 5s speed plot may be moved to set the level of
Suib e engine braking. Note that the X-coordinates of
these pomts are also the munmum and
maxunum speeds for the throttle map,

Engine . sk |
Braking 10 |
torgue . .
|

vs. Speed %)
D_

L

|
T R R .......|"."'...
0 200 400 600 800 | ioo
- feRd GRRTA) The two orange crosshans on the brake lnmting

Brake 2 vs. speed plot may be moved left to right. In
Limiting bivee o addition, the maximum regen current may be set

vs. Speed (O/; =0 by moving the nght crosshaw up and down. -
o g5

Brake Linuting Conficuration:

| Press Ok to save and ext or press cancel to undo

. i -
e e, gwuu] all changes and ext.

G , speed (EPWD)

Throttle Map Configuration
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I+ Motor Sensor Configuration

Motor ;50
Temperature .
1

I 26.7|

Comrautation
Status

o0=

Motor Sensor

It Speed Governor Configuration

Maximum Throttle Torque vs. Speed

4 o
1 00 0 | EEquIJE‘

100

g0

&0

40

20
/ i

el
-s00 | 00 250 0 250 SO0 7SO OO0 1250 |1s00
4 T speed (RPN

1122

Motor temperature sensor calibration:

Either the milli-Volts per degree C value or the
bias can be adjusted to recalibrate the motor
temperature sensor.

The gain and bias values must be set to match
the 4.2V excitation provided by the EVC402
controller

Press Ok to save and exit or press cancel to undo
all changes and exit.

Configuration

Speed Governor Configuration:

The six crosshairs may be moved freely to
generate the throftle (accelerating) torque versus
speed characteristic.

The two red crosshairs it the throttle torque
when m reverse, thus thewr X-coordmates are
negatrve.

The speed governor can be disabled by setting all
the pomts to the same torque.

Press Ok to save and exit or press cancel to undo
all changes and exit.

Speed Governor Configurtion
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&> Switch Configuration

Switch nput  Enable Tnvert State Serteh Conficioatin

Ignition E Indwvidual mputs may be enabled or disabled
TR g D usig the checkboxes under the "Enable”

column.
Throttle disable

If necessary, the operation of an mput may be
mverted using the checkboxes under the

Miscellaneous "Tirvert” colunum.

Enable analog throttle and regen &

If the "Enable analog throttle and regen” mput 1=
not checked, the controller will only respond to
sental control commands.

Power up in speed confrol | |

Invert motor direction [ : :
The controller will power-up mto speed control

Strict direction input D if the "Power-up m speed control” mput i set.
This does not atfect the current operating mode.
Thr zero clears FA1_stuckthr [ |

Press Ok to save and exit or press cancel to undo
all changes and exit.

Speed threshold for

direction reversal, RPM 150

B Throttle Co nfiguration

Two step throttle calibration:

1. Turn or push the throttle shghtly and click
the "Set -5%" button. Tlus ensures that the
throttle will always read zero when released.

Throttle Position (%)

2. Move the throttle to the full-on position and
click the "Set 100%" button.

) : filter cut-off Alternatively, the gam and bias may be adjusted
Gain (%)  Bias (%) trequency (Hz) using the vertical sliders.
00~ 100 -
The throttle filter cut-off frequency may be set
vsing the appropriate vertical slider.

400 - o -

300~

a0 Note that the throttle mput 1s clamped to be at

eI ; I least 0% and at most 100%.

Press Ok to save and exit or press cancel to undo
all changes and ext.

Throttle Configuration
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i Voltage Governor Configuration

Maximum Battery Current V. Voltage Voltage Governor Configuration:

Battery Current (4) The six crosshairs may be moved freely to
414 - ' : generate the charge and discharge current versus

4 W » o ! battery voltage charactenstic.
o] = |

10 i Battery chargme current 1s positive, so the blue
O [ | o | | [ eurve is the charang current linut, and the red

A curve is the discharge current linut.
20

_30_.
_40_.
50
o
70 {
: ‘_.3.0."| | ;\
ﬁll‘ll 1 1 | 1
48 60 70 S0 90 100 110 120 130 140

" eltage by Press Ok to save and exit or press cancel to undo

all changes and exit.

Tip: The Y-axs scale can be changed by clicking
on the highest or lowest scale value.

Voltage Governor Configuration

54
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Functional Block Diagram

VDD =25V to 5.5V

7 PICmicro®
1 Microcontroller
Package Type Voo
3-Pin SOT-23B* Vour > Cu::grter
Vss TC1046
3
ﬁ Vas
3
TC1046
-
VoD Vout
Note: *3-Pin SOT-23B is equivalent to JEDEC TO-236
ELECTRICAL
CHARACTERISTICS :
Absolute Maximum Ratings*
Supply Voltage +7V
Voltage on Any Pin with Respect to VSS -0.3 to VDD + 0.3V
Supplies
Operating Temperature -40°C to +125°C
Storage Temperature Range 55°C to +150°C

TC1046 ELECTRICAL SPECIFICATIONS

Electrical Characteristics: These specifications apply for the entire supply voltage range and for T, = -40°C to +125°C, unless
otherwise specified.
Symbol Parameter Min Typ Max Units Test Conditions
Voo Supply Voltage 27 — 44 v
la Supply Current, Operating — 35 60 LA
Ay Average Slope of Output Voltage — 6.25 — mvi*C
TMPycy | Temperature Accuracy at 25°C -2 0.5 +2 °C T,=25°C
-3 0.5 +3 °C Ty = +125°C
— 1.0 — °C T, =-40°C
Vour Output Voltage — 174 193 mY T, =-40°C
568 580 592 my Ta =25°C
1187 1205 1224 my Ty = +125°C
laut Output Source and Sink Current 100 — — 1A
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2.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1

TABLE 2-1:  PIN FUNCTION TABLE

Pin Number -
(3-Pin SOT-238) Symbol Description
1 Voo Input Supply Voltage
2 Yaur Temperature Sensor Output
3 Vag Ground

L
LR fi‘u% LA FRRGEE AP

Frodl4a
CIE IR

3 &M &4
&t el

EN
B 24
*};i

O NGO WN:

%‘%'F&«Ll%’*’iﬁ S E AP A
1. r'#‘fn;vrsfﬂf?-/\-z”

2. RAAFEED 2

7 R R

ELRECA AR

B4 A AR E Y
RETH

2w

3. s

P PF PP

52



(1) % #E(LED ¥7)

B TR ik

(3) #2& PR iR

B

BRIP4

5. B HAGRP
(1) &> 2
(2) & Tprk
(3) wEAP
(4) K>
(6) i i
6. Hr#IEp FRK LY 2 solor car flash ey i * = 2
BRSE(F T RR)
PRk E 2 2

1. R IEILAA K

£\ 7 LED Zd AR N HECIIP ALY
REDIERMY Pro/Eco *» # & R} TR B
Bl#4 88 ¢J|ITWMEHA L

2. A ARIEiTE

(1)

O 0 T o

(2)

o 0 T o

RES 4
PRI

= R

BAIHT RE M

ON : #j » T ik

OFF : > %73 'k

R Tg%iﬁ”ﬁ%)xﬁ.o %7 > -{'Ir'%’ﬁ % %iﬁ”ﬁ"ﬂjﬂ% , ¥ 115 d ONJOFF
ede (T k& AT T4 B o

ELRECY ARG

ELRCARECE: Sh

EL e R BN &

‘T!L

o “ 2

g\

(818 1 158w
BRFHINTOLRL y FRAFY OFRITHL O (2w 7 §4EH
l‘f\n'(\ni-j- 0

FESTIFER - L2y FOYyvi&ileTay 7EFFLTRG
PhHFZTLEI V.

AR PR TR LT B BB (TR o AT A A 0

WAL BRFD §F b5 (f



(3) Por/Eco A #i-5¢ B B

MA TR EERM o T RSBSOS e
Por #-5¢

Eco #i-5¢ ¢

Por #i058 B 5 EpF > N deid ~ AZ B AT F o
Eco i3V ¥ A fr&%lﬁ i ATIER e

(4o BT E0 8 o g o 2k GAMES )

- 0D O O T O

4) @FAEDE "’”%
a Té*@ 37f/}1\ [oF =R SN NI -
b @gﬁﬁgﬂ% VB EER GO EHTIRTITEFL i A EEHE R
P PRI (S & PWM 550 )d 4241518 dendy 4 £ 5 5 4t 9rk hiE o

| A0 HLEAE-EN
EE N
100 34 ([E]E) ;
50 —»| |4— / BE &1 0094
i | 20 LB
ﬁl?é |:| L i 1 1 1 {lhﬁlhéﬁiﬂ}
s i /2&/‘ 40 60 a0 100
! H g
EEE’JI@E*J]U@R_RD%JFJL}F‘»E]E
EnEE{H] | -100 & {2 —4 —ERET)
e Ay FLA Y= — LB
[El%100%
A0« HIL-FAE

o R Bl S

B 89
bk BB B GRE LRI S S 2 AL IR R ST RL
(5) w4 EHE e

(=

AR KRR GHR £ LAR Y kKD TR LR

—1_ ;’.Lf%/{'g, o (;}';'I_mf_%:{ﬁ)

100 »
80 |
60 |
40

20 /

> 0 &
0 20 40 60 80 100

E4&ETL—FR)1— LRE

B4 H WK RIE

BZ 90
KD RAEBED B T AT

54



i)‘g; %@f%&’i‘,:l_,,l,' ?ll:}ﬁ'f%}&“‘ ZE_L_ ’LJIT&}‘?\{L— ;‘g_ ﬂ&i;ﬁx/
BiE o
b w B oohird g MR R e L)

S

V%L&ziak B3 e gad o

® B P IRE(LED ¢ M2 ET)

a ek HEThEp I BaR RRY O RIE Y TANERLE U A B iE
W#45s LED e 2 Xw )4
85TC+& |[#uR dp o i@ 3T
05 A% 15 &
8o Cmt |4 fhrEol /2
05/ 2% 05 R £
T i hriEol,/ 4
5CH 2} |EFgan 4 ek %]

% 5 WEBEN
b

Pt g 2o B R E e B R gl B 2R 18 LED & & POWER ON

P3N RE -

PR P LR ek

B0 EREEAIE o ok gy TRACE > R g B2 DS o
HApLRIRE
Flatibensic > TAAL GRTBRPFRS 22000 T T L
TARRBRE T AL LR

B FR AN S IR TR R ARG TR g B e 4 ] T
AR TRTR G I AR S S .

a

12 B LR i b FREE
40 (i—ﬁ—%’i—'g (1—-*7“—?’4—)
35 ¢ :
30
" 7
oz 20 \
B 15 [pi 2 lj[ﬁﬁf gy
10 :L-ﬁ-:—‘lj‘ Fg[ ) \
5
0 |
0 20 40 60 80 100 120 140
BRERE
BZ 91

55



T4
Py
14
yaod
4o
e}
c

i

i
+|% |
"3
4o
N

W R

(38

g | D

]

£Z @

POW/ECO

=

11oo—\I\':oo—\lxaéﬁ\:_‘.

NN N

(3 7 &&)

ELE
2 R

2alN z\m

| |4

(2 ¥ &3)

(7 ¥ &3)

(7 ¥ &3)

(7 ¥ &3)

28

(3 7 &&)

10

(3 7 #&&)

29

(7 7 &)

11

(7 7 &)

30

(2 ¥ &3)

12

(7 ¥ &3)

31

(7 ¥ &3)

13

(7 ¥ &3)

32

(3 7 &&)

LED/% rk 5

B

e (3)

14

LIk R

ONZ%5| =

33

qT LR %

LED

Bw(1) | o

15

34

(2 ¥ &3)

16

(7 ¥ &3)

35

(7 ¥ &3)

17

(7 ¥ &3)

36

(3 7 &&)

18

(3 7 #&&)

37

(7 7 &)

LIRS

19

R

AR 6 #RHFE

56




5. B EMRy

e s BB G (T 7 LR A FEET Y 0 h 7 R R TR
Moo (b B M P 5T SR )

AR BHMEEDY - g F g SR e

e =52,

BiIRFES o1 f———m0 open : EEAT

E—of"‘ short  + TEA

k

OpeTl Al

o P | 75 p=——0
Bt R B 07 p—<G short

¥ R

oy

o] — open : ECO

FOWEE0 W %(M‘E”) ' short : POWER

F] =~

| 02] 10k
155 |21 S
03

|k

[ soL ]

| 22] 10kG2
S | 04] [#.-4 |

[ AOL ]

=
™

o (.,‘4}
S

P

-

57



ABE A RELA 0K T R R FRAH BT F
fed oAz k > * TEGRIF T AR RFEATFOB M AR R H o

B4 92
(2) ®F*i2
b FREG A1)
[5% 3+ 3 I v dz]
¥R eI TF (SR PF) I Bk
14— |- % —> 5

[£0 8 v se]
R4 T(HD PF)EEE R GR
T+ ¥ % —»5

C #ETEPMKXI(EKD)

a0 — e [OEES /._.
| | —m— BE&hEG ) 10—

30
BEghig (T 0./3—)

1a

=10 ] /u A fift it 0
-30

2
=]
E
30
i
=
i
B
N
&
&

i# A 2B pF POWER #54 (R indp 7 £)
POWER Hs 4w B PR B b A 4 2 T4 2 4R PR 4 g 18 i3k 2o
* %_§* #1(5~100A)
e #ABEIMN(T LT E)
BAEAGNT o FrieBA A F o T4 A E T RY R RN
* %_j* F(5~100A)
f  #3® 100% POWER ® fx
HEEE~FR TR T LV RTE5%
g BREED e
PR & EAD i R R T o R LT AR -
h  s# 100%POWER # ¢z
SRE R B A AE TR T F R T 95%
(3)  wEERAAp B R T(K LARA 2)

58



&0

=
et ﬁr
E [ MEEERE|
L
gl | IR A A g
10 I 20 40 1] a0 100
Bl L — il — LAAE (24
# % 93
(4) HBATETH R (K LARR 3)
L Pl DERRAREA | EEET
E 40 ‘,‘/
ﬁEE 30 M\
Am
* 2 | DERFRRABEE [\
ﬂ 10
8 | - - W
0 20 40 g0 80 100 120 140
Py TUEE V)
% 94

(9) TEEsTRTIE

a lré’ EEFV 7 '/I’"‘\:E IR o P e

b iTaE&)i"lmﬁ‘/H#F]—FiﬁjE’—'j&”‘é‘#&ﬁﬁ‘o
6) £ UHBLTR

a GiERTARR K

(7) 2@l THRIE
a »r%;;,LZré‘im*@
(8)  HITHE L(K LARA D)
a  SREdE (e
b Tt £ B PWM 050 ek 4%
C i ’#’ TE!‘LV/L: ﬁ?, /ﬁ W’\‘
d T R R A AR B ORARL o
g PWM Bs B2 G B e AR e R BT R R i e
BT b B BN
©) a3
a KEbl1
booG RS R e(H L AR R IRE R (TR 4 K g R 2
koo B enfi X R WS MRE 0 S p kit $5- 37 97
a1 i® o ﬁéﬁf il (TR AUGF i R e T 0 wTeik 4 A0 E § ARG g (T

59



R S S

Z0OwEIL2RFOI0 —FE—F) EiiiETE 50 |A FOBkOWAR A THEERTAE
Z0vHIL 2T/ 2 —F—F) EiiiETE 30[A FISKOWR A F THEFEITE
O5$100% 2 0 ILEEE 5% |EE

BRED O B2 2 0wk JLEAE J0|%  |EhrAICLY. 18
EREN 00% 2 O ILEE 85 |% &=

Ot EAFEIiETE 35 A BaFU~DEEEEE
O+ 2 — LWINEFE Bl% &=

O 2 — LA EHE 85|% &=

AT REE

b e 1% )

bbb AR TREAL FEF R EMARIF RIS

:}%’— AI‘::!‘_ o

b4 ABEAEE E R A D e B R kA

c 2K T 2

P OERGT BE - A rH B R AR B SR

Z0OvEIL 2R K BT BO|A
A0vHIL 2T/ 2 —FE—F)ERETE 30| A
O%100% 2 0wk ILEE 5%
BRE) [OEA &5 2 Ok ILEFAE 6%
EREN 00% 2 O~ ILEE 05 |%
Ot EAFEGIETE 35|A
OfEA ) 2 — LMINEAE E|%
O4%E4 ) 2 —LMAXEE 55|%
¥ 8 KT
d HitH

bR P
b SRE R EL 2P

P FREEAETREE > I EGE R

e 07)

bR A TSR S R B ok
b hofk (e7 2% PUSH SWITCH spflcd e 8 v v 4 £ ek &

it R R R

RISk A E TR ERT HE
FISHNAR A E THRETHE
ElE

EE

ElE

Py TUADIEEREE
ElE

BIE

(R R A E

PUSH SWITCH

N\ —

L
|1

Bl # 95

60

Tt a2 T

o

OE7L—FR)a—L4

4D a(TR)




e HkiTh|

bR
BESdHEL - AERE -
t%%ﬁﬁ%ﬁ’{imwﬁ°

» PUSH SWITCH
@R R 4mﬁw§%@1fg¢~A_go

[\ RS- e -
PUSH SWITCH @Tﬂi‘?m‘?’J mp%f}z’" +7~ < " ;;QEE?, ];(ﬁ@ '%*‘Fl%ﬁg

( B T REO. 8% >
KN4 8 VI

s H R L&
=4.8V

A

TIHEEERS T

Bl 96 FARH AL

B 97 B TLRF

61



11.9 B3 K% 2 & k% & 23]

ERUE LA S 1 ,qu S N E'—i—%-‘?‘%}i%—ﬁ 2B k- o TR
g kel RS RAR 2 03 ERKT I AT R R e
Fa5z 94 ERKTINH2Z IR RIS { et { T FPRELEZ 9%
B ERLEFHS 2FIRHRET LI 6W (BRI 3) TR P55
d%&iﬁm$f%ﬁm’mUﬂ%Mﬁ?éﬁﬁi?%irﬁ£%$€£%%£

(A) £TF%&zE (1 k)

(1) =% fadck b

(2) wi-ELHik

(B) EzzEép

(4) ¥ %0

(5) LA mAEA K kK

6) i i i

(7) R 2 kPRl Gk

(8) +Eimdt+ 4 (Femlab)
(9) il % IPCE(%)% T »c ik B

(10) % #'%

(B) R +&#IF %% (PF 1)

(1) DSP x4+

(2) THE

(3) AT K

4) AC 5 -DC B ~H:e g

(5) ME’Scope 5+ 4 7 fic 48

(6) Prir® ~ rf4g s 4eiE R

) BciR®F s R RIR

(8) # AREE A 4T R

(9) F4EE 3 I~ 7t (ANSYS Multiphysics)

(C) Ak$4 cxe@shz ()
(1) 500W 4L 3 3 Bk 5
(2) RIS TR
(3) BT mUATH RRE
(4) ABsitd & &% d iR 5t
(5) a4 A2

6) =T =ik

(7) i TPl R
(8) 1200W 413 4 F 3

(9) KW st & 34 il ap

(10) CFD #:4¥

(11) Fluent Fuel Cell #i# & 5t (B & 3+ % i 1)
(12) -] 3164 £l kst (BA 3" R 5 )

62



(D) pd %z (h )
(1) 20MHz 7 it %
(2) 60MHz #ei-i s 7 ik §
(3) TEIFAI L
(4) B ¥ L7 Bolchd 4 B
(5) Mcir#lZBHE k%
(6) HREP *Hi kT iR

() 4 R+ 9%% (L8 5)

(1) #4 2 (PIC, WINeZ)
(2) EinTRERE
() #3 iﬁﬂﬂﬁﬁﬁp@w
(4) 16M 'FET 3T ,)9‘, 253
(5) EARFTHITE &
(6) rEiis 37 ik
)

(7) ¥ Ayl RERHGTE A])

(F) BT #weflivd Rz (L)

(1) %#Bﬁfaﬂ‘@ﬁ
(2) LRCE Y 2

3) %;uw Bl s

M)12mﬁ% R l-VE Rk ik

(9) kPR &

(6) SPMiEC4 6 1 8 ipl ik

(7) ER kBl (RS A HG )
(8) ik ﬂm_#? L

(9) ?;%Lrs

(10) - JDC/AC/M%&

(1) UV-VISE itk (e 4+ % i} 1)
(12)4=%(PC)&«P/:«u(%a%)Lé. P

(G) Traffes1 24 199 % E (1 1)

& P PR B
S5 TR % A 45 508 (ANSYS)
’%ﬁf”&@wmmm)

Sl B4 1 424 45 45 48 (Pro/M)
SN B S

?, t(64 i)

<% & 17 14 (ABACUS)

X SN 5534
e
>
-

E“J*

EH

@‘

(1)
(2)
3)
(4)
(5)
(6)
(7)

—=\

63



(H) =1 24 29 %3 (B4 0) 0 A0 MR A & R FAoT #1it -

(1) TEBXITFTFHF R
(2) BERRPE
B) " SAR BT H et

() B4 5 3 S (B 0) 0 MR A 2R Fho™ 50 -

(1) - Rk # $F 55
(2) Rk #ik
(3) R i# K

(J) L s 2% 3 (B L)

(1) = #g:g 350MHz 7+ & %

(2) = ghid do 4]+ 2 it

(3) Matlab, Simulink & toolboxes
(4) Bz i BURJIT B kAL

(5) E& Sy AL ®

(6) =+ & B & 5 (%iﬂ\%%;‘,’]t PE)
(7) DAQ e 5 (4 3+ % i )

(B) i ks (14 4)

(C)

(1) & S s 4 &

(2) BEHFERP

() A& F A1k

(4) #cies F

() &8 PSR ERR
6) BEFMR (FFH4F%R > RATHFH)

(7) Bag Pkt fipdk kst (RAT G H)

KRl ERRT (L)

(1) ]2 3% B pcdt

(2) 2 B P k5L

(B) Bz E@#E2 TP LI

(4) § *T~ % A 15 548 (ABAQUS)

(5) £ F AlF s £ EK

(6) im M-S 44 4T BE £ R (B ARG )

(7) £ F Al a0 BB e B AR (%U\%Lik’]tﬁé‘_)
(8) BofE A 47 & (i b3 ip Rt

64



(D)

(E)

OF SEETICISS T100

(10)% i %ﬁ SACINE TY-Y

(11)Z £ 274 (Hopkinson Bar)x% # (3 43+ & % 7 L)
(12) % ¥ i 4 L %o(64 12 7) (B A% 7 M)
(13)7 = B ~ 7 #c 48 (%&*?%o] RL)

;ﬁ’;;ﬁ'ﬂ‘ﬁg’“? +-F-4Hb/}h—7£ﬁ F(T 18 %)
(1) izt F 7 B

(2) Tinm mER

PICHIr ZATHMETHRE (R 1)
(1) 473 4 47 &

(2) 1 %3 %

(B) ik R

(4) BgE 2 17 R

(D) #+¥ ~ 47 &

(6) mELA 2 F

(7) 100MHz 7 j# =

(8) 300MHz,4CH + i ®

(9) gt k48

(10) PIC ICD1

(11) PIC ICD2

(12) PIC ICE2000

(13) MPLAB IDE

(14) PICMA 16F87X § =%+
(15) Keelog 5 =% %4

(16) RFID % % %

(17) ¥ 9=z

65



11.10 HAE A4 TR

APFEP RV AL e B DB 1 TR E TR ANE
W BEe i XFEE R TR AP IAE > B F LT RS R A RREAE S
Ao B NS R FRRARAEER O J R Y F L AR JRd T
R efef 2y -

FARRI AR L 98 1T o H Y o S AAHFR BRI RY AL AHEF S
*—%ﬁ~%%%f%iﬁg%%:‘<;$ﬂ~m@?$ﬁEW*L*ET§#£*
o AAFFLIF LB > RREE-HBY B A B & i XS
WRaps > £ i8- H Y B FAee *hl§H§4ﬂ;T§ﬂwﬂ—W3ﬁ%£ -t
FHEZ AR §RARLF I A RRAR T2 B3R BT R B gt
ﬁéﬁéiﬁ‘?%’m@@”%ﬁ’”ﬁyﬁ°@?i*giﬂ%ﬁ?iﬁﬁ°

A AL
(128 ~ 22~ i 5)

i Ii G Ii 2y I
ot R Ii %7 P Ii 74 ;;gl
Y Ii 4 pp Ii b6l I
|
?ﬂ%%ﬁﬁl
[ : ]
T T Y] e
A 44
WAL ST A BRI
B ~ 47
A %UI F%;f:,{?;'ﬂ «UI 3 5 4 g@/;l

Bl % 98 i hikAzhl 4B
RF T B EARM AL B EFF Y21 4 (R 10w AL e

66



1111 ¥R ZE A1

hE (96 £ R) P HZ TR R REHAF LS LA B D o MRS
Shed LA ENT A2 PALRTEE BRI E 2L RIS PR
ForFERBY LI VHRLAF SR FREF VRIS -IBNAF LR D o
HEFERED T2 HEFRE (B3 BFAIEBEK ) &7 ¢

>
~
>
~
>
~
>
~
>
o~
»
~
>
~
»
~

N

\
T
=N
=0
=N
=0
=0
=
=00

= O
—
o
—
—

s

1 iF3 p

B i

PFFRERER Y KF

B R E R AR

FHRREEKA

p

¥
=
=

W%

=

—

2

&= »
[axd
.18

¥

KF 2E A

KE L HEARD]

SESERNT Y.

i
~

g

X

=5
Rl

PR AFE A (%) 6 [13]19|25(31|40(48|62|71 |80 |92.6/100

oy

AR 9 FEFHERZHFE

67



11.12

# RV E BB

FERRE LA

W
(7

ERGPH

-
x
"

2L
RS

LBig L d R
A& OB

1
AR

3 2+ F - 1. ST LA e i3
THRE KK PR
WEE 3 R op|2 PVIRE2 plR R ey
3. ##BIPVH e
4. PR 2
3 3t % - (L 2zipad@geeidi
SHa e g p| SRR AT
RSO I S
¥ el Sl R G T g I IS
7 BB T E AR
R
KRBE S PR IS S S
B jff%ﬂ-%ﬁ_ij T o475
3
T T
BnAE-RHER T R A
H#45)
ER -
I N PR
A A
i 2. GEE EE T ERR
3.k siplER
4- Z" g ﬁ% 4 /fs ﬁj""f‘.é:g
—
TEET ) snarhnes
/;"i’/ﬁﬁﬁ?%ﬁ,f“ :
HAEE 2. KA R@2 ERRE LR

SR PR EEOERZ
i o 5 BT o

»

KERE B S S E g 2

1 a1 P

68




HR R

o [P, N
e iy IR

S ST T

69




1113 %3 3 &3 sl

FHTEAN AR LELFAFE AT (5875 Raolird i HF 3R %
oo o

AH 10 RERALF2EFPET L3R E S REEKE = FR)
| “;T_‘.%!d’ Rk
(7 + % S
Pl RE LR ) S o | EH | &W | am | g
e a :? &
™) w | f
$o & (2 na)
= F%Hb Baa 114
=& | Bl % IPCE(%)% % »c %
FRHE (o) 25| poisg | 1 75 75| 70| 5
& & .
B
T A .
F‘F'“ B R A i # 1 25 25 25 0
Fr | ipmo ygmpam | SPRFAHE
o 8 F’E' A -V g,_/?] P i 7}%/?'] 1 70 70 66 4
5 ER B
if I REY R ) :H¥“r* 1 61 61| 57 4
= ;E;‘n“"";‘i? ')\'
PR ieaEg s PR 21 21| 18| 3
= A1 XM
P g SRy 10 10| 9 1
B
«E&j\ % . " - 1? )"ETW7
o | EER SR In-situ g | 17 R
= , RS A
-y PR 1 28 28| 26| 2
Fe i
., 3R
T | BB R (200 bar 1 1 30 30| 28 2
1)
7l B 4 R
EE A T x 1 30 30| 25 5
= A , E R ot 1
P | B L s . & 1 15 15| 12 3
= £ J.L/_I_FB N1} B
T | 12KW AR ks <;* R 46 46| 43| 3
. Y1
F‘F'; T RRPIEE kAR T g 1 40 40 36 4
iR

70




R
NS

o | DSPazdls B s e 30 30| 27 3
74 | Pan/Tile/Zoom & PR |, , .,
P ol Bl e 50 50| 45 5
Th | FHEHFEREZARE N | FAREE 20 20 17 3
A 7
?j\ R Ry 1T+ &EA\ *%l
A R e 50 50| 45 5
?‘t * H R Ry 1~ = ?" Pé%ﬂ]ﬁ:gé?‘;{
o | B AR (64 ) Sl s 5 10 8 2
) i B
P‘F"’ N ﬁ\g?;}i@ﬂi&] 6 12 12 0
ARG
o BT TR
T | BAREEREYF 1% BT R 4 20| 16 4
A BETR
w & 5 fE
“‘*Ff FrivRY SR HRE AL jﬁ”w’ 20 20| 15 5
£
e 2 3523 1
V| panesp FRRRT 40 40| 20| 20
#11
B %<
| ERE R PRSP 15 15| 15 0
53¢
. : WL/
sk | RM BB A ’
AY\RESBRIVFCR N e 150 | 150 | 125| 25
P %
P
w3 NN )5‘ _g, 2,
| EMABR R R S g 110 110 20| 90
ANy TRl T 5 5| 5/ 0
B(H e F ) 1000 | 800 | 200
S
T e
= £ ’ o s o, ~{'§F“’\—”7;‘t|\
F‘F'“ S i dea T3 ﬁj;il ‘I’i 25 25 25 0

T o

71




B pE 2

T A SPM ;E}‘nv-\ i ;}7‘,}_%/' , -,
i e FRG AR L s 10| 10| 105| 5
TEmA
CH g R
o B A H
FA| LR AL -
G ;,ﬁg L f%ﬁg Fa 4 A 125| 125| 125| O
% + PP N ;?z? j‘b)’i /?'J
i#
PESEIEEESE ARIE X i UL 1
| (ABAQUS) P 48 48] 48 0
FA(FENMS Byilaer |2 LRSS
® (FLUENT) 7},? 3 40 40 40 0
= . 2 % R
P | solidWorks 4 4t KE2 SR 10 10| o 10
B
= X E_/?'Jrgﬂ'ﬁ% %
" | mFE 350MHZ L E | L2 5 i 35 35| 30 5
Z AR
e % Goagp | DEERE
RS S I L g 4.2 42| 42| o0
# + | Matlab, Simulink & BEER
™ | toolboxes FHCER 35 35 30 5
% & DSP #z 3 4%
po | EEGRARER | 13.7| 137] 137| 0
FA e s 4w A4 PIE
. | E ORI e o pR 6 6 6 0
kN R P EVE
R TS L 25 50| 45| 5
?\‘j\ FF;—‘FF,[ﬂEII “fu ?.;ﬁ;é'/:‘i ﬁf"“ll\i
m o BRE R o Bl 49.5 495 | 445 5
= L )
| T ETE el T 6.2 62| 62| 0
?Fj\ =23 N\ of 2 *ﬁ' fr%? o 2
mo | AT R e 20 20| 18 2
?&j\ 5 2o A B o /J «uéﬁ’
a | AT 850 128 5.5 22| 18| 4
T | e Rl T
n | R Foip 0.9 09| 09| o
=A | TEIRA BN HE R o i
o . f; il pinse & B R 125 125| 125| 0

72




g |0 EERRR, M E ey 100/ 100| 0] 100
PR P
- X oo o —?i/\:'(.f‘;]
=k A j\% Ea—'ﬂ"F ?f%? 4~10 % 2 ¥
| R BRATRGEE CRALR | |2 10 20 0| 20
ﬂﬁ‘@ % 3 /
|
AR/
= R Lo jigﬁ; 9 05| 45| 05| 4
‘?Z ¥
WA %
¥ . L SN
S svaneEde QT | 45| 45| o 45
B
Kk . TR it
o L g1z |1 5 5 0 5
A= F R 900 | 750 | 150
$z28& (L &R)
7 oy g e
T | AP AT T R f; o 1 250 250 | 200| 50
Fho| AArETR A TR A A
™ | (ICEPACK) 1 1 S0 50| 45 S
F A : ) Ak 5
T | X E(PC)R Rk 5 ‘]4 N ‘_Fﬁ* 1 100 100| 80| 20
FA|EFECBER KRR | METEY
o | & R 1 20 20| 15 5
74 y ok B 4
P uv-vis £ e ik BE ‘,Pﬁ* 1| 80 80| 70| 10
N TR ET I
T | RH-REAATE SR | B 82 | 50 50| 40| 10
BHWEAH
- LAl RN BB | apnaege
T | HE(EFEA BB | SR | 40 40| 35| 5
F#45 - &) R
- i N e Gk gk (4 = TR
k| PR AT ks #o4 22 gnag- |1 40 40 35 5
" ﬁ ‘4\23@*&»‘ﬁ*€) BHA

73




NTEETT T
F4 | B & #7# (Hopkinson B4 B jp R
" | Bar)x & £ 1 4 1R 20 200 151 5
i#
= & SHad g e
?'F,,‘ AT 4 B 2 hRg- 6 6 0 6
i il
L S RN
= K R ¥ = A
"+ | (Fortran, Tecplot,Matlab ;r%&% 15 15 15 0
*)
7 h AT
| Fuel Cell 4 1748 - 48 48| 45 3
#E
. e
T | B4 BLRIRT 5 sy 13 3 140 140 | 125| 15
B
A | msm g e 4o (R EiE
m w et RIRR % p) 2k 12 12 12 0
ROFRE S B
PR g (s ppauen) | B oARES 110 110| 100| 10
i &R 3 YRR T R
A s
FFRE BN
kS R I . £ 5
oo | BEEEUEBREL S | ey 87 87| 80 7
s
= K =h }" h /:—L_EL
B EREPE T ST 13 13| 10| 3
# % & 47 £ * MODEL :
_, | TPS2PBND (§ 4 4
F‘F,; P5120 # # % &g 6 6 0 6
TPS2PWR1 #  ip| £ &
&)
T A " .
T | RS 3T & R 45 45| 40 5
¥ - .
w | 17CH i g g 2.5 10 5 5
Fh o )
| L AT R g g 45 45| 40 5
[ N e m
- e A Ll =B E R 34 34 30 4
A
fo | E AR AT R f2 52l 7.5 75| 75| 0
T A " .
T | BEA TR 2 150 150 | 140| 10

74




PLE

W | YT REEE 58 Pl 14.5 145| 125 2

T A ,

T | BREBEATS AP | REER 16 16| 15| 1

T A .

i,a Psim i 448 =3 20 20 16 4

FA T g pr K

w |DSPHFPGA%E fu | [ 0T 5 20| 16 4

T A ERi e

. | Real ICE e 2 10 8 2

?‘t j\ 3 N\ ¥ /”\ +fr %ﬁ‘l%' ?.‘

| A 4 Foaus 40 40| 30| 10

= A

o | HAR IR E TIRIE A 10 10| 10| ©

A

F | R AT R BJE T AR 5 5 0 5

= £ o o]

F | Atz server L 30 30| 25 5

A

"+ | 1CD4000 E B AR 9 54| 50 4

= K H TR E

e A T THRE 6.5 65| 0| 65
i

o ¥ fo gz 4 17

V) em sagliey e AL 50 50| 40| 10
2

Pl snar e s e W 50 50| 40| 10
A, e B

o LB AR

RO LI N SRS N Ww 100 200 | 130| 70
% & iﬁi

g% | A EREF e kF ﬁr@;@l*%%%

oo s gpsing EN g S 10 20 18 2

o ‘,’513—;%?:’ L I 45

Pl pamapagy | RTEEORR : 16| 10| 6

ot R 1 3t

Tw | RN AREF 618 o3 4 0.5 4.5 0| 45
AR R H

o R T &

e [ FEERREEMF 2 LA 50 50| 45 5

75




5% | et iF
. TR AR Tf’fi?l 1 5 5 0 5
BrE = F ) 2000 | 1650 | 350

76




12. 48— ~ FEFERFI%

AMABRFERFTFEEREGEI 12 TRAKE T4 2 0M
F 4T ol

(-) 4L ER2ZAABIE L
FEERESHI L L T2 AT S S R
QR A %8 583 o4 "B 5 Unix 1 (T 7 REK £33,

(—‘) ’L'L ERZAPM R S
BEREEFIFE -T2 A4 6B - KEE 448,
’ﬁ"ﬂ%’h BLEF S R LA TR P E S BREE L B AR RT AT
iy
Qi E &7 st - THENR S FAB BT L2 RT BB LT E,

—

(i) ’L'L S ERZAPME G
EREREREFS r-?f]d—-- 2K kT H T A B3
%F§f€+ﬁﬁﬂérﬁf AHE KB A A RT gi

() 4 -=#R2APHMFFH S
CEEREEEFS S - Fi-- FPLigm aMBiEfAB2BFE L4827
FEEREBES 3 F ol TATRRPERE S E AT E
()1 e ER2 Apbtd 5 ¢
O # BFRERMS P F o fl- "HRECHAILE VBT & LA ET
BEERERPI 7 - TR AR REY 2 EPFE AT,

()4 LtwERzZ pMIE 5

HESRERES 1§ o TR BEATEL Y BT 24187 2/3,
O $EEREBHES 7% - TR A RRMRT 2 FEEFEH LT 23,

AR M A LA LT EARTFREEREREI & TRARKERTFE AR

— @?\
s T b g ,.r“,,;j £ “g{ﬁag# PEREBE (eip)
ﬁ, (A F' lbw BB 1 }@
i+ e 10,000,000 ~| 10,000,000 =| 2,055538 | 90 8 ®~91 & 7 »
(B F LRSS 1 F)
BT 5 Unix 1 ik
T ;Lﬁq 500,000 =| 500,000 ~| 150,000 =| 90 8 % ~91 7
(2 5% &4
ey _ , 1 .. ,
v | 1 ;%;i i‘—;?" 11,500,000 ~| 11,500,000 =| 3216211 =| 918 ~92 7 »

77




(FEERERET )
4 &P E B e B
T LN \ -y =
Lo A BRIFERRT 113 000,000 % | 13,000,000 =| 2,365,126 | 9181 ~02% 7 1
S
(FREERERSEI 3 F)
HEA S P R
T
g |SesHTRBIE] 1300000 | 1300000 % 375000 < 91810257
-}
BAEEFTTEH)
4 4 A ‘fiiﬁﬁ-‘ﬁﬁi‘ A
it 48y 3 1,300,000 ~| 1,300,000 ~ 375,000 ~| 92 & 4 3 ~92 & 12
( EERESES 1 5)
’i’ ’L; ;;i/{ﬁr7 1}317?
1tz _giw R 11,500,000 ~| 11,500,000 =~| 11,000,000 ~| 92 & 4 ® ~92 & 12 *
(FEFREBES 1 F)
LigH ik A
LHZ ZBEe AT 8,000,000 ~| 8,000,000 =~| 2,000,000 ~| 93 & 4 *~93 & 12 *
(FEFREBFS )
A R P 8 A
tr= 483333 15,000,000 ~| 15,000,000 =~| 3,000,000 ~| 93 # 4 *~93 & 12 *
(FEFREGH? 7 F)
&'——’p%ﬁ@—sa )
AT
1 + 2 |(http://www3.stut.edu.tw/ | 8,000,000 ~| 8,000,000 ~| 1,750,000 ~| 94 = 6 *~94 & 12 *
project/dsp)
(FEERERE 4 F)
FEIRY N Y =r
BAART
1 2 |(http://www.stut.edu.tw/m| 8,000,000 ~| 8,000,000 ~| 2,000,000 ~| 94 = 6 *~94 & 12 *
ech/)
(HEERERHS )
B BRI S PR &
LT 23
1+ 7 |(http://www3.stut.edu.tw/ | 6,750,000 =~ | 6,750,000 ~| 1,383,000 ~| 95#& 4 " ~94 & 12 *
project/dsp)
(FEFREBES 1 F)
A RREY 2 LY
BA4yT 2/3
1+ 31 |(http://www.stut.edu.tw/m| 7,500,000 = | 7,500,000 =| 1,500,000 ~| 95& 4 »~94 & 12 »
ech/)
(FEFRERE? P H)
R R i K 8 N
2 A2 2 E A EAHFE A EP
* R E R FRREWEP 2 3t (12500 F 5 0)
B g g g o @ 22T RESF(TN2 e o B DSP RV IR o
’** B 8601 Z£% Tl 2% DSP #7333 w” » MARFTL
e ﬂ?%%ﬁw%%ﬁwg[BP%?éi’jg%?gaﬁm%gli
Z% 2 PENE R A
(;k)f;;?&i%h* T PPN P R TR 2 £ R DSP AR M T R
BALE FHRAE  FHEATRT AN O REAMPETFCEEYHE o

78




b, % = #ix 5 BRJL P Bk Rk
http://www.csie.stut.edu.tw/laboratory/news/index.htm
C. Ao > B FHRTEH  AJL N P2 B Bl & AL ~F 3
BE B R Er A B 2 B R HBE TP
Ellﬁilll‘—, ,b}f@l_‘;lﬂg 5 xﬁ:ﬁi—&r'f :
TWE I x=Z(T):DSP & F 238 L) < (+):DSP & P
FREA)#&#x27 DSPELF4 93 1500~200 4 -
Tl i x=(r):DSP & >3 %4) ~w(t):DSP#
Y(1&Em»)eF 25327 DSPELF4 95 100~200 * -
d. Byeipb#ici- 55 ed2 & P R * i3t € ¢
(1)91 & 11 2 25~26 p By T AL BE (B4 ¢, > 4
EES SRS
(2)91 # 8" 23 p 2 EMEAH LT L7 1k Ey: TDSP £ if2
HREFHE
e. 2> A& L TN F PRI
(1) 2001 & 2 " ~ 2002 # 2 * ZATEZ NP F AP AR & 1%
Bz TTMS320F24x DSP > #ici= PPR 5 244 By -3+ 3
183 -
(2)2002 # 6 " ~2003 # 5 " HEPEPAHL LG ISP A F L7 B
#F TR BRI CATFE R AR A5y o3 F 5P
783 -

BT 5 Unix 1 fe:h%

TIHRBEE

FAEERTF)

% =¥ 3+ & - |C Design House ~ Unix Platform = # 2 # ¢ #
R R o A HRP T
a. ¥ gl
(1) B3l 2 =(2 604 4 )
(2) Iz A2 F % EH
(3) @ p <> X EEF/F 4TI jpn
b. 442 IC Design House :
(1) 3 ¢ B2F LAY
(2) AFgm™ M3 4p2in
(3) 2@ ¥ PP L&A
C. ﬁ“jﬁ% 27 Unix Platform = &
(1) = ¢ T LEFE
(2 2P AER 17 ERLE KT
(B)AE B 1 3" ¥ g i
d. &2 v EE Rk
(1) Unix $ i B
(2) Unix & * ‘g%~ %
(3) Unix 35 ih~ 3

79



A £ H R R
N R T

a. %?ﬁ:ﬁﬂaﬁbﬁ%fz

PR EELEGES) A EEGE L)

PHCHA R RIERQGE L) 2K ERHEQCE L)

A HPEEUTRETECEL)E L LGB EL) E AL
HRE@EA) 242 5538 A)

R+ PGB L@ EL) BT LEFEBFE L)
IEE,)FAETFHFECEL)

RO I SN -

g % 0 hitp://www.stut.edu.tw/nano/

BRI MSH
EFLARP P IHET 145 F RPN PERER 27T R o

CRPHDM A F I 2 RN F R K2 g

\n \n
A /-\ /-\
N N S

e (T): RS

i gmps ] (V91257 100 EIH 2 H Py kR 5 BT BR G
) S8 A B F 120 4 o
(2)90 & 11 7 22 p #3023 -T o br BEpass, - 22 L 93
150 « -
(3)91 & 51 8 p FEyr T4 A Pt e q sbenif By > F81 4
#5100 ~ o
(4)91# 67 197 B T4 A PHHART T HAFESPR,
9“@9%&&;{”; 80 £ o
e ZF 2 KRB 2 Hp EREBREK A 4T
(1) &3 w@gx 21 4§ 497 # (ECRCVD)
(2) MR %% 4 k He 18
(3) AWEIAE A HILBH J 2
CBRE B A S PSR P 2 F ST
FoL AP PR REE L APEMHRR2 Fr) FiEa SR (2
ERr)2ER) 2w E Q) AP P HEGR2E
~)
Fo. 2P PEARER IS BELN)2FEQ E4) 2
F1AEFQ FA) A FHREMEEG F4) s AR PSR O
sppgeamp o) ) -
BEBpmT e o AFPREEFRIER GG o GF ) 2 R UFR
L | WEEA) R Y QEA) SRR EER BF4) -
GBS RE B FiEd B 2PREH MG EA) AT A3 EA)

%)

22 AL TN H R
(1) ° Mit& & 2w ;’ﬁ%r £ > ®3 TRapamycin 2 Z 7
3

fAicy o 3FH 5y 16007
(1) #&2 3% '7’\7'5 R # fz?“ e By ThuBac it p i E e g
ARRE g o3 100

Q)%i@i##ﬁ&&ﬁw\

Hy ot 200§ -

AR EE BHE TR A T

80




4) ﬁz%«ﬂiwﬂw PFRAPAF LT B TR A FLE
Hy oo 14;? 209
C. #AtpMm= ¢
%%%Wﬁfﬂﬂ S5 EEREPN R R 125
d. BEyHiph 2 ¥ F st g 2 SopRp 2 KB RE F 2 kg
(1)91 & 41 19 p Ry EM2 H 5T 31§ 40 $82 < G 120
A o
(2)91 & 6 7 20 p 4l & F» a8 i v B A HFH§
$87 4 #9380 4 o
(3)91 2 6 7 28 p Eyel fdr 4 Jo Jilerat € 5o 55 L 94 100

'{o
(4) 91 7 7 10-11 p F74 T4 3 A LT3, » 22 4 4
4120 4 -

€. A E X KA ERFMEF o7 >
7 . 1000 22 3 pEH
o RS A
P2 rRE
7o Ve iR

INEEE BT ST

.L__L._

A
T

EY
7

(= $eg £ 4)

a.z = Bya 2T

(191 & 117 6 p Frplate #2FT BEREFE 5 0 2814
#9390 4 o

(2) 91 #1277 4 p By# TID B HRTWBRRLF T4 > 58 LY
% 100 + -

b. x3a 235 L iv% :

(1)2002 # 6 * ~2003 & 3 * 2T A X 4 H x5 AP 2 H & 1%
BEL R SRE FE DSP "2 7 o R LT
(2)2002 # 6 » ~2003 & 5 7 ¢ 14 1 346 b £ in§ 2

Fei B RS9 R PHAW LT 55T 607 -
c. == 6 Mq‘ﬁ;a 2 :‘,iﬁ?‘i‘iﬁ :
1) & wrg: 27y (7 DSP RIRIpH] B2 R N o

( 7
(3) & ”EF’% PP g BTSRRI
(4)

N sl

£ Fl Qe FARE R R F R T2
2w o

(6) #2 T4 & k27 5 oI Y
©) # Tpin e T g
d 2@ Fpdalsy fns
%$ﬁ§~4§4%1; Akt
P BT 0 T B K 2 S B 2 KT

t{_@fﬁ ﬁ’jxﬂ?—%ﬂ» ii,{h’\&/n °
;ﬂ&% #i/[ﬁr\&m °

R

¢ HIBRIERIRE T
. .?w?r%fq&ﬁ{;; T4 R

o

e
£

\@ -” ﬁ:

81



Iy

a ByEEA LT HAL P2 F A deheT
%3() LT A3 F ) ULSI fliest i3 4 4)
AZ(T)IHETEAEBEL)
Cp (L) REEFIEGEA) L L (3 ) ATkt

(B 5~)
s kg s CE(T)IABATAGES)  HBTIAHGBE L)
I EH%E%(T):E§15(3§§A\) Fﬁg;ﬁd:{(ﬁrﬁ/ﬂ\”}?’kml(3§?é\)
b. #7+2003 B% % k kT #F24 &

FREEREWPI P
%)ﬁ C. #+M#H/H= ¢

EFLRP Y IHEL 35K 2 AP b €% 635 o
d. Byetp b 2 A ST d § 2 G Bp h2 KB FEF K2 wok g
e. A E AU E 2 P RN A T

(1) &b R Sma it &

(2) UV-Vis-NIR

Iy

a. RpFG - ol

AP EBEE D AR R s F AR
B+ 0 03 R B ko SR R SR e R
PR A R A A HEBEA T EEAREN T AR EL
MR XD AT g TEA A
S M

(1) 2 F 200+ Wi e

(2) # F &3 ¥ Fjis

AR I (3) 2 F 24k "]

fARTVA e .

(% B % R g g DAL Gt Rpl A

4) WEA B REBEHE 28 AR 0 2 5 A B e

M T ARSI E L R o

o.F AW K rcied &
Lrehz BREEFY R

r?ﬂf/}%‘rfﬂiiﬁ
T @2 vy %, o
TAFEAHPEBYELE, o

82



1+=

SRS AT -
TR

B

(% BEHREBES 7 F)

e.

d.

P RPAESEY IR A S K AT Fp s #a i R A

2 Fr PR g
1. 4’*&’# 8 ‘l%Ti#‘—'*%“a‘#,% e
R S e A
Coof R R E
OURCE Bpor B
AAARREAE LY g APM AT ¢
1“20%£H*$&$ﬁﬂ2mM FRHREE | &
g@;] M EE 21N (P AfEB) EF KT 1165 -
2.12 223‘“*#«?%’%r€+*33 SRBEE RPN E SR
Pefeprd kL F & % o
F el 2k B
Aehed T4 8m, »eGAPF 2 A mAFE L
Frigs it~ 287 0%
2R EB L LR HEERF AT
1. 20 Bl B BRI LA
2. NIKON TE2000L ] > ¥ & &g ficd
3. ks kk s
4. ’Epﬂ’akﬁrﬁ]'ﬁi
5. F BR B~ 247 ki
o 2EE L TR

=“v

~

q4w:4w4

:r:g-h_wm
_.\

SAATHRGF AP FHEF

1.2 K AE % f347 TEM R s f}lﬁig.ri%j’k\ 14

2444 e AFEF I IR B T R RS Rl
Eay =y

83




a. P ok Fried &
FrRAARS FEEFAT R
1. kT F%E (1 %)
2. ABTAWEH TR ()
. T FHFFT=EE (%}5#&,3‘%)
4 BERA T RE (BH)
S. pEEFIFTRE (P L)
6. TARTFFTHEE (L7 %)

A RERER > HiEB1FR= oo BEE 16 L EEF o

L RE BRI LA VRS S LT P ASKAESF
N A d\%z HY o TR k= r;}{gmﬂ,\”‘%@{ﬁﬂa =

. &PF

i fﬁipl\é RO FEEVFUBIL e P B T AR E S
i_,‘—:_’k‘ii’ﬁ?%m :?IF$°
(FEFRELBERF
%) C. it B I
1.93.11.8~93.11.30 * Hiv & $4c 1 Ffui T3 o447 2% 2
:?I’i %%7’%7\ r‘ﬁi;b/}i’},@;% YEFEJ °
2.9312 +HB R 2 REFERTPHESUR ) SRR T KHBES -
d. 2 *RATec K A 2 R R G AT
3. Wr| o Rl A kR
4. BciRds F 5 O ERIR
5. 5 fi 4 8 A 17
6. rEFA ¥ G
e. HEAME ¢
LR LAREp I P hEG g 105 -
T
(1) # B = =2 HjiF:
S BEAEIE X A 231 B
HEEEEFTE S LEN S L £E 3
A BABTEFAEMER NI 27 80054 A= LS
#F%“SF"’%’&%? 122 § 4 £ x
{— o Iﬁ" ,. P e
%);;r b'::/\ ’JtJ-. (3) REWR
4 L ,~” - v a 1%“* 6 ]:/'4 }g,ﬂ f'r?ﬁ‘:r{,,.
HREBERE B , N
(EZ\)#%* L [ | F 31“'—32 JE] l‘—x%xa‘.f—ré‘f,ﬂﬁ-{;,,x
a "ﬁ 20 /\—k EEF S A RPN ByEZ R é‘}}hfgﬂ:‘ffg
Q3 542 e B FEFRL RI% 8 i e
(4) é.%‘ff«f’f:
Q472382844
Q 782 3 553t €
(5) &2 RoHip}

84




(6)

O A7HE2 0 3408

d ]?]P’*?*”‘% 19 58 {7 j&
FFAFT T de 4t

O Mpgrd:f14erhias
SR ARRRET AL
Dzﬂﬁge/m D4 66 R R
O &4/ :5 425p 83735 1)

Pabd 7 Aaed o £ 8 TR A

(a)
1.

(b)

1.

N

(€)

R g

i %frﬁﬁt % 472 1 + # (Nanyang Technological University)#
A kg ¢ o i im-- Dr. Er Meng Joo » JFiRGE (7R S B
¥ on > 4 48 % T Computational Intelligence, Robotics and
Autonomous Systems; - (2005 # 10 * 23 p £ 2005 & 10 *
29 p)

Wi E WA M < FF 7 F At (University of California San
Diego, USA): ¥ # 5 # & # 7 #r (Institute for Neural
Computation)= Dr. J.R. Duann Fi& i 5 87 % = e M54
SR I MEL kP e B (2005 # 11 7 21 p 3 2005
#1171 25p)

#r3j-4% ¥ ICASE President-- Dr. Ju-Jang Lee » jEtait 7 /7 &0 &
AF¥con A48 5 Tlintelligent Robot 5 - (2005 # 11 * 16 p & 2005
£11 7 200p)

e £ = %ﬁ Concordia University Professor--Prof. M.N.S.
Swamy % % ® £ 4 University of Washington —Prof, Ming-Ting
Sun %2 University of Minnesota—Prof. Mostafa Kaveh # k& {7
WHbe B pe¥con 0 A 48 5 T The application technology of DSP ; -
(2005 # 11 * 21 p 1 2005 & 11 * 25 p)

AR LT E -

AR ERG Intelllgent Object-Based Storage System 7 #

B A AT AT 2 5% 800,000 -

TR, if‘w“—tﬁ’é«?ﬁ%‘r’\*{’“vlt& R g ~HapiLyad e

B B B (PMSM)SRde 4y 1 Bt i b 2 7

EREFABEIROPAF LT F 94287 ~0587 0 o 3
&% + 350,000 ~

Eprs,ap § er Tk BdlICHA (), 37 SRR P L1

AFBELARRAFTEFABPITE 9421 ~04 8120 o,

PFHEE% 0 700,000 ~ o

PR e E A 2 e g (1) B /'\ TF T2 AE LT

29409 "~95% 08" -3+%F 5% 200,000 -

IPE RIRRIRE TSR 2 /EH"’(II)” 3o F g

NPAFEFE 04 ES P ~05 847 o FFNF 150,000

PELIFM AR EFFH "MAEAF R SRR «u»@‘t‘“’

PEREFERFLS M E11P 1p294E107" 31 p (- &8)
%7 % 428,000 ~ -

Byez HE B €

85




R IAE ;m%*@m@uﬂﬂgg ;2005 & 11 7 22 p

2. B yr TDSP B 5 B A fr |2 # B R B? 731 € 4 > 2005 & 11
17 p

3. Byx T siAan® szt ¢ 5 > 2005 & 127 57

1tw

AR R 2R

(#

L‘ELT/?&.? A 7[1, —,;‘
EERE g
%)

a. F R A A

T R RE (BE )
fede 4 P % ?(%ﬁﬂ)
BB RS RRE (B
5. T 1A% E (R K)
b. #ifitie ~ FARRLIZ F S %
1. 2 % = AT RS AR ﬁ FELIERTF - T B
it E kT FE 20 LEEE o
2, $40e? ARG ZE 2R BIRRAAERZRED A F 0 KW
REBMBEn= b o
3.;aé5%@?4;&£W%%mﬁ£&&%ﬁ+%’ﬁﬁ
4.m§%ﬁ<%’ﬁﬁiﬂﬁﬁ@%ﬁ%tﬁ e @+ 7 (8/4
~8/8) R B AL ITE ApRE HR > B F S
Bt B f8 3 #fF o
5. AT M B RERE - Ta @i, > INERTIOR
)z
77 (8/30) «
6. %4ci®iH 2005+ K X B i @ % F(9/24~10/1) > A3 A
3000 = 2 2 F A%
7. By TE R S5 mABE | FHFRPN L~ SRR s kx
3 & %(12/10) -
C. #EFHFER
1. BB 2 388 S 0@i1Eh - wihh2hEE g e
g2 ye (2005 T8 £ E ¢ Fﬁé%MWﬁ)
2. ABRD S HARI BB FELTEAR TSI F AP M E
wEbe 2 B 8 (10/23) -
3. b LR RAAHE A2 ")
B TAEd R B
:

o

“Y\b

f

;’Dﬁ 2P FEB O REIER
2 xBa kil | BR LK

3
#

N
- T
(N
"3‘)
e
—
)
&
(\
-
gyt
"3 ~
.1
zﬁ‘ﬂ
[
T

NFIE Ak ¢ ERAT- R
THad s ge i TR R EE . (12/10,12/11)

d. &7 ARG 2ZHME ERBHEXRF 40T >

1. B Z_IPCE(%)* T 7 F R E -

2. *HEBTE -V EPR s

3. E_fﬂ ST E P 5 B e

4. R4 RGPk Sfodq 4 Bk S

5ﬁ4ﬁ'ﬁﬂﬁio

6. 1.2 KW L3 s % %o

7. TR m RIPIER kA

8. DSP 44 B kst o

86




9. Pan/Tile/Zoom i PRB ifif Bk 5o o
10.F R $ P~ 22 AL 30 % 5 o
e. #iApMHm 2 &1
1. FANRPN AP g £ 125 -
2.a%ﬂ?wm+ﬂwwt5ﬁo
3411
A L
1. F &% BREFESIITEFTRS U AEPH(OR)2F
94 & 41 ~94877" o
2. HRA B SRR R e R R R T R
T P RN ETMPFUNT 294280 ~094 8127 -
3. Wich o Wlfait i * R AL EE® BRI BfE
AFEF 27988117 ~94210" -
C’Wk%ﬁié%m@%’ﬁﬁg’ﬁﬁﬁﬁiﬁw
94 & 117 ~95 & 10 " -

Y
ﬂ.J C‘\“'
- gl

154

(1) % B = &2 Hj:
S BEAEIE E D 22 73 B

(2) 782 K PR E R ZHIEF A B
FBAFPEEILR P57 106552 KA
JITER ST 116 84 4 =X

(3) B'EH 2 ¢
D%%G&ﬁﬂ%ﬁ@ﬁ?ﬁiﬁ

Q756+« "‘iﬁ'ﬂur@w\ﬁf#; At YEE ks
12 A =0 ZEF 4 R B2 J.'v‘?l"‘%‘fﬁtrﬁﬁ €

O+ 92agsicyh
Q 7452 1358 o34 ¢

(5) $2prtikg
E],_g;]xas]v+§4 i A
Q Fp %2 a0k 3570 %

(6) PP ARl :
A E R SR RLES S e
Q Bk 1 125%° % 4
Q =gk o3 T EH 54
O &41: 4 16 24P £33 % 4

R FAY > EE TR

o LT K B () R g

Be* & A48T 21811, &t g %21 + §(Nanyang Technological University)# £
(FEERELEZFI 4 & (Intelligent Systems Center)z iz-- Dr. I-Ming Chen » &=

+3) T aer B pedcon o A 42 2 TDigital Signal Processing and lts
Application to Robotics ; - (2006 # 11 * 13 p * 2005 # 11 * 16
P)

2. #3 P # Professor Hidenori Kimura, Laboratory Head of Biological
Control System Lab.,j#tie 7 e £irain > A4 5 TWhat
enables standing in human being; - (2006 = 11 * 09 p)

3. ## Northern lllinois University 2 ix-- Sen M. Kuo (3% & #f) =&

87



7wy B ks 0 2 32 5 T Practical Applications of Adaptive
Filtering; - (2006 & 11 * 19 p % 2005 & 11 » 22 p)

(b) AF EiFs-H4 2

(1) pe @, “¢ T2 5 WITF SR Pe ol JR3, 387
220,000 ~, REFHURFF AP A HF LT3 F, FRENSH
%* 1 120940053, 2006/3/16~2006/9/186,

(2) #rz, “mHF B Y BHLMLD AL, 265000 ~, 4 BrfF EFR
ua\jé o PR GE T3 93.5.1~94.4.30

(3) Hx Ao KM AL A RS FRPEULE LR 23
;L%: T E] ﬁ,)iﬂlnﬂ//\ 15(,‘:7:“’ r}anf:«/\ ﬂ*%’i@m:}iﬁﬂ%a’ﬁ Eﬂi N ”, f—?
fzf%fﬁ* ¥ ¢ ?Uii Rermystd 957811 ~952 129 o3t
% &% 350,000 ~

(4) r"?d:’ﬁ'%"ﬁ IR R RE P %Hf—/‘xﬁ—qllylﬂ B2+
-\J_%‘l - Ty %@W—/‘ﬁl— %5}%&;, 1(‘/1 A T AR tES L2 v %Rjﬁé‘
AR E 95817 ~05% 127 o324 g% 300,000 ~

(5) B Bps, B A 5 ERG Y ”_ YHBETIRAE ST
t4 95784 7~958 117 -2+F &% © 398,000 ~ -

(6) =& ¥ » =2 %, Intelligent Object- Based Storage System 7 1.2
\a}i‘;J- ) JPF* Tt 3HH 5 F 800,000 -

(7) 382K, LRBRDE2 T 1 RfLE ~H "']4;&-** LRI

(8) réi 3;’5 B Btz p ol A By k8 NSC
95-2622-E-218 -015 -CC3 ®#* ¢ 2006.11 ~ 2007.10 (;lE;#$
A #Ee)

(9) M 2% > Voltage Contrast # ifHEB~ 22 3 % a2 % LB 3 - 5B FH
IR 1P L3277 % 2006.7~2006.11 (3% 2 4%
A HgE )

(c) By¥- FHE ¢
1.8 9% Tl B AT fie i * 734 € 5 » 2006 & 11 7 09 p -

154

a. FEWA e %
- FEEFT F

Kl BB HE (BE )
FRABENUTRHRT (BEL)

AR R F kT (B )

TARIFTE (DB

CRARRET R (R )

L Giv gt s (B k)

PICHEEASHE % E(TH )

TH A~ AR E F A&

. ?;I@ﬁ?ﬂb/@?ﬁi«ﬁfﬁ BE15mits -7 ‘.*}K’F-T“'-’fr'?“

18k L 20 LEEF o

2. She? BARY L KRS %I‘mﬁ%@?«klﬁfﬁ?ﬁ%%,gffgﬁ
BB G Lo

3. %47 EARE e BARALRRERRES LR KR

_—‘?\*\noacn_hoo!\)_—\

4. %4e¥ 5’?‘3\@%—]“1 Enl i %Fm’fkﬁakfﬁ"s‘a"?‘ A




AR 2R
LEEE AT
213

(FREERERRFI

#4)

BATHET - Lo
5. %+ 2006 Word Solar Rally in Taiwan + B it & < #(9/16 ~
9/22) » HN FHE Lot FEZ Lo

HETERR

1. *Had 2hiix7 238 ° kA B (4127, 4/28)

2. = M Evzjc $Ltue BEr>RAEmkALEERD < %,
FH-T jp;)ié A1 o (4/29)

3. g B e 7} l?fl"r‘si??a?—ﬁiﬂ’ o5 2 B &K

Eie, ED (62 6/3)

4. S @B 3 “”Jﬁ.f?v: #1480 F i SR B2 2 4
B - (7/26, 7/27)

5. fet r B2 T S3E | » oBE m%? SV NP
Bad Bl 23 539105 A5+ ek ®a
Rs o (12/9,12/10)

TARTRREE R R A T

1. SPM &5 4 o 18 BIK -

2# AR R

3. T % & 758 (ABAQUS) -

4. SolldWorks g Rl o

5 wi#gig 350MHz 77 4 & -

6. Matlab, Simulink & toolboxes -

7. Bt B R JIRF B kS o

8. BT TAE -

9. TIRTRE P kAo

10. #F 2 A 47 % o

(AT e 0 S

e%iﬁ%%éiéﬁ

LAY uﬂ)«}g—/\@ 212 % o
CBEEARRPN AL 4
3. L4121 -

f.AFEirsrd

1B R A E-SBafh P p BBRES 2R 8
Slch E 0 R EI 374 000~ » # {7 p # 95.5.1 ~96.4.30

2. R B HIMAS I F-A B LT R g_if%;}ijﬁ.,ﬁ?%ﬁiﬁd KR =
F(): s s Bk R T S 4 %F 543,000~ > #4 {7 p
# 95.5.1 ~95.12.31

3. G W AF-HAit v g2 58mpddye ks
FHFHET LS P 0 M A 692635 A (R LA B

483,000) > 95 & 11 * ~96 # 10 * -

)

-\
=

13. *

89




PR 1B

1oy woow: pE->>1-/
wEER: 3

E&ZBAIHEZE TS F

B baE 1 621 B RM RAEMERSE R ANLE T —

1% 1 :(05) 2266732

W& A REBR

Hee®eE 1 (05) 2264264 # 205
XA T hEHEAS

#Fxal: PERB B F04A0A8 ;
BXFR  hES P HES 0950000037 % & Fik A
&9 \

FHRRE RRERIR

MMWWWWWWMWMWW

IH W EFHRXTABGREE ) 2HARKRERAEFELHALZ
FIEBBRE  HER RA -
WA -

— ARBEEHELSAR "RE A THPBRAEE/ ) )
pE T A EMRE ) B -
SMNEBNHREZIELERAREGZRE 0 ERZAN
FE AWML FEHAEREZ RSB BN 48278
(w)~47288 (&) ZREREE -
FatLmAt  AREF 4 4000 A RERE200 A &£ B
b+ B P24 800 A 4385000 A0 FEFRZLHR
BTEARLIEFONELAGHEND L THEERBE
227 FRER ERZEEHE -
W AR EE ARABIRGREZEERABERE
% °
A RBZHEE BKFERE -
N ARIEE A #ﬁ%}_ﬁ‘: 24245 0 B3 1 05-2264264 #8205 »
78 &% 0935076482

ER HERHEAL

b W IR

F-R #£—H

In

90



" B g

TERBAGHRIEEST &

® HPEMESSYRETEERIHTH6R
E 3 1 (04) 781122243504
% R (04) 7811168 B A P

XA BHEMBIRERM TR R

HxBM: PEREISFE04A1018
FXFE - FEHFE 06030 5%
eI s
FERRRFHRE R ESR
M ke 3L -

EEHCRE REMRKGREEN " ETwmE2HAXEREBEIELE
AE ) FHTETHFERF -
3HEf -
> RFEGHRFERAA+TEFOA YLD (EH)AFE+
W BN A EMATEAERSEEE -
+ FEaEHTAwAYAD (EME)FFEs fidofs
5 R IR IR RARTE o

T FNRARTHERHHL PERBDAHBRTRZLE 41—

“3k 1 01051126 » B 445 F 2% 8h -
F= REBLEA D REFREGTETIE  0935301112) -

EACHEMRAFRBIEL - SRALRRBIEL - BUREAMHBASHATEA

215 % & M

#3R #37

91



EMTZRARARE 5

KX E
P RBMBITANL T EF LA SA s 2B EF O

6 AR RE

FEIEE THIBFEIRE 2HwHi 2%K
S8HE 2 -ﬁ—ﬁﬁﬁ, » E B ARG L By

PORBAITR BRIALBETF FEF Ty

REEEBEA Bl E

i 45F 3% : 6018086 4% 29

178 E 3% : 0933298701

O2HBZEATRLTE FABRALEEROALTRBEA
BREFFRE -

@%mEEEBNEF ) ARNE 480 A EA4 32 24T
2R o

LT A A A
R WY

ey

92





