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Abstract

In this study, the research purpose is fabricating fiber
sensor. A side-grinding method and physical
mechanical polishing is used to fabricate fiber And to
analyze the relationship between the distance and the
detection sensitivity of different sensing areaThis
experiment used ©@980/1000pm multimode plastic
optical fiber, and a wavelength of 528nm green
high-power diode as a light source, the final
experimental results show that 8§ ° Imm best detection
sensitivity, its value is 9.88 x10-4study show us the best
sensor resolution is 2.18x10™ with grinding depth
428.5um in the range 1.333 to 1.403.
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Abstract
The experiment’s target is to use reciprocate a

reaction chamber among the three temperature range



by using the oscillatory thermal cycling machine, and
we collocate Watlow heater to heat aluminum block
in order to achieve PCR reaction conditions. The
experiment objective: (1) To test the platform
between different moving speed and time in each
temperature zone for reaction chamber. (2) To solve
the problem of the evaporation of samples in the PCR
experiment. (3) Complete the DNA amplification of
fragments, and then we compared oscillatory thermal
cycling machine with Commercial PCR machine. (4)
Discuss the effects of sample about the extension
time and the PCR thermal cycling times on the effect
of DNA amplification. The experiment’s DNA gene
is extracted from dog’s excrement, and then we mix
the Polymerase as our PCR samples of the
experiment. The target fragments of the amplification
are 385-bp and 420-bp. The results showed that when
the Watlow heater output constant temperature, the
forward speed is set at 6 mm/s and backward is 2.4
mm/s, then we can achieve the temperature required
for the experiment. However, the sample is covered
by PDMS. And we can prevent the sample from
evaporating. It is successful to perform the
amplification of DNA fragments when doing the PCR

experiment.

Keywords: Polymerase Chain Reaction, Reaction

chamber, thermal cycling machine, Oscillatory.

18



AAH AR S PR 2

&
* O E el AT S s
P EE c HIFiv2 2 g KR EF I TP FEen
W fs o PSRRI R BIEE > 2 Al - B R
FHABE o d 0L TR o T L5 FER K
T TR PRIE R 0 D S BN -
AR GH SRR R e LY 8 R
Hughk IR 2L F R HF R

*E G iE

PRAFRN R REORL “,%t“i”;fﬁr} R AR
PR S ok ek R VHRETA T RS L LT

Bars @ Bk URE S S iEr Sl d R
- sl
R onE i EACEE SR A E A oy

BB TL RGBS - Bhe ARSI RWIEE > &
PRI AR ZE ok e AR ook 0 T %
2R s B REM chk > R F S AR
.t)}_ °

Ap ¥t
o R ¢

mﬂf‘*ﬁi‘%ﬁ T - faix} ok
Lk ekl o [ E i h 22
TRLP I RARITHRAR CF R RETE
B 0 F G AR BAS Y TR 0E AR

19

TR B r 1 [1-4] ERTE i R
B R T ME A1 EPRTO R R
B FIE RPN R PR R RERIRIEA

EF T % LORFOFFET -

%Pi'
ﬁ?*i@
B2

i

-p-/?

21 S E
BAFIY A W R R ﬂ’* e

B EEE RGP KBRS BT RSP
BF AL MR G - Bk WLFRIRRES
A SRR B e R AR R
* X R AR R o
22 kA AT

ARSI ARG R R P S B
SRR PR MRS R AR Y opH RRE
I RY T o

fEspH &R - ¥ S /UBA = 28 * Apedik
RAOFEMIABREFIRPIF 0% ISE N E F 4
(NaOH) z il R angfopgd i -

BE TR TR B EH RS 4
A E Bk FoograFdorhipr® 23 F
RN F HETo R0 FIRIRRI R 4o® Lo kR
LEPF A R AT 2 F R F AL AT
PHEPRA BT EESRER R SRR E



FERIAEA

R EERA EH EiRH]

|
2cm

Bl ¥ 5 e FHnl

31 FHXAE
311 pow B B T AL
Bl %k A5k
L BB (REY FLEfraaadg)e
2. A4 e A (DoubleA) -
3. B EEFA! (FR)-
BRI R
1. BHE ()
2. AU* 25mmx40mm Hopd T ] o RS

BEBEHRAL LTI ApR Ao B 2 97 o
3. %A 18mmo F P %A 36mm

Bl 2 ~ H A = 25mmx40mm

3.1.2 Heifidy ¥ 4o 1K A
B3 5 b BgaEgh > v o0 & B 17 B AR

20

Bl 3~ Ao iass

B4 SaEBRE > ¥ 7 A0F L & 2R
T FRIARFINTEFARK

B4~ Bcg # % Soul - 0.2-2ul

3.1.3 34
BEK SR ERE (95%) 0 * %t e B Mot f B
PH f8R] % B2 45 7 Al o 4c 1 5 -

2013/065/07




W5 pa i (95%)

& § 1“4 NaOH # fets 0.02M NaOH 73 % » # 3¢
pH Rl 2 ¥ 2 FRl3 7% > 4rBl 6 -

..

CERE 2 F R ]

Roo o et F(95% )% ¢ fedd 2.50/L
Fe FpRg o TS R RS FRI R SR A e
W64 % i 4 NaOH B 9o

Wt 0.6M AL 49 0 ¥ A P F
BRI X F B ? endpm A 0 e T o

B O B i e i (95%)

AR i 0 TR P 35 TR kT
Bl 7~ ak it g Al > 4@ 10 -

TEAEF B SRR NS R AR
R ZF & hdpm A doR] 8 e

B

B 10 ~ f& F77s 3 theip

=

21



Bl1l 5w b Eeaper p (95%) foe fie
SRR VTN 25 SE R AU S S 7
7 A o

i\

2013/05/07

R 11~ e Aps Eaap® il (95%)

4@ kv (BSA) &4 = 4Bk & 9 BSA B
o A u S 038uM -~ 1L5uM ~ 50pM o * 2 8 ¥ Red F
Bl EP ERIB R AR 12 -

2013/05/07

TREERLE SR AT AR 0 TG R A
2w RS R AN A o B 13 5 M b
R AR 0 % SR BEF Ty enfod BRHET R b
LTRFNME  RFTEPRF LY F R APk

=
-l: %

Koo L #}fl"ﬁ‘di\‘ FRIRHZENL Y REASRY

ETARFINR LRI 0 MR B R B dp 7 AF e R
%o FRICHIBHI2ICE RS E T RESRE

BB ERIEAR 0 BB AN 0 FEd A e G (v
/%24*&/? % "E”I“ﬁz?]?vifﬂ"l"%'é_i (- % BiEeSiIE
¢ v o AIH b d pIEA GRS ER .

Bl 13 ~ Min de B AR

321 % I MR FHRE & B

LRI A MR X0y Z 3 e b i S Aok o
F O ARy BRI e B OENARE o AT F iz fE

BRI AGE T B KOCAL BB M RS Ko g

YURS HEATA ~ RA S 2 *\ﬁ‘r VR SIS
7T, Tk R OH ko S K D 100%R 2 8K
%ﬁﬁwﬂaaiﬁﬁ%%’gﬁa$4ﬁﬁ’%ﬁ
R IARUECE : S SN I - B A U A il
KELAG AR ERMEDEWMT » KERADAER
BoBHE k282 LA H B A Bk
Wi R e
3.2.2 i M o B g e 1

%+ Whitesides Research Group [5] %l % i 48 %
B A S PRI FEE ST o R
MRt R AL A MNZEIREY > %
PR LR REE FIER 2R R
EBRESRE Tul chi &Kk FIRAT RS
DR .



323 kg E ¢ pH EH# B

B S g e <t > MER 0.03M pRficia
s (95%,[51% 5%-k ) * BB AR BB~ 0.5pl F 3
¥Rl H o BRICEZ A4 kR 0.02M & § it 4
AR AR B TUl FIRA T BB S A

45 > 4o 14 -

phs i

ph#i B

I

NaOH

B 14 ~ pH &P+ & B
L7 B AT E B - Bt 3] R e
3 pH R R A R Y
N SERIE S
FIHREBE LRSS -
324 Mo MK E ¥ R B AR B T eniainl
FampFH Y EE ARG Y EH
7% Bex B(0.5u1 )0.6M sz 1 493 5% (100% DI water )
FLIHFRBRKRAE T & TRHGE TS
WE5 1 FEAES CERAES pEEA (0.5u0)
IRIFCET FAERRI R SR SR H G o
B0 ORI R PEEEEAR AL P ES
% BB 2.50/L Foe e (92% k0 8% fE) o
050l GF 3 B9 FHRRIRTES 0 @ Hick o B
(0.5ul) pH 1.8 s #gpe s e > F 3 30 FTHRl T
TEIR i H g o B R AR BB (0.5ul) 3.3mM
FLRY PR

TEIR O X A FRTHCE 3 A48 o 4B 15 o o

c ol RIS D

RS LT ¢

__-3;/1!_

g Lfs iRk (95%¢ fiE 0 5%k ) o
Bl F

23

TR

EGERE

1.2 bg/LR
LR

23 L4

HEHERE
1,10, olleh
T4

FEE R 3 R
i 4]

W15~ F 58 3s ikl

AT F RIUE KA AR S Y 0 AT
AR TRBERY R o a B E R PR
PELE A RR R R BAEH o TR R
¢ 3 iF 5 enlFA, o T AR RE DR T Tl
oAU G OB F AR P B R NE s

Bl 16 = ®Wirs LW -

%

23 iMoo

HAM BB A

Y mEE

B CE R

Bl 16 ~ A i v far & Bl
PR N ]
41 % b AR T E & 5
Bl 17 5 = fBRSR A » ks - ~aa%
B 18 § LRI AR R AT R EH
W it i 1) Whitesides #7 3 /| 2 8 (T fcin 48 5 8 gk
%:%&ﬁﬂsp&ﬁ%aiﬁ’%umﬁngﬁé:



B SRR X0y TR Bz S
%’&ﬁﬂkﬁﬁﬁﬁﬁﬁ%’f*%%i?’ﬁﬁ
gl}d]—r%/ am‘}'l%i Fé]é\lﬁ-‘:i m(n]ﬁl*n °

AU A s 19 127 A 4

i 5548 4K

Bl 18 ~ X3k 10 » 45 % i*

4.2 BBl S Bt e
W 19 5 tB & 85°C » PR 90 45 ~ 60 45 ~ 30 4/
m“"ﬁﬁa‘*%%p-mﬁ_}i%C%PﬁH*F" o HUFIR R
%%ﬁﬁﬂﬂﬁiﬁ’mg K TR R R R
g_a zarg,,L_\;:LJ— MR E o

.;?3 {iiii%;

90#» 6045 3045

W19~ g & 85°C > B 90 ) ~ 60 4/ ~ 30 #

@20 p/.v_)i65c FE“:F'sgof’/‘BOf’/‘307f/m
ok R 60 45~ 30 Fy# S 4217 Whitesides
Aol e B T R T N %

6hEc

SIETR BO#Y 3045

120~ i B 65°C > B 90 ) ~ 60 4/ ~ 30 #

Bl 21 28 % 45°C » PR 90 4y ~ 60 45 ~ 30 §yih
F ok L ABCTHLE A € F I FIATRI IR R F B
AR ple % B2 02 s i g BEG
55C65C’~w4L45Cﬁ%’4wﬁizuﬁﬁﬁﬁwm
BEIEE R -

454 c

904+ UEZS 3045

W21~ g R 45°C > PR 90 ) ~ 60 4/ ~ 30 4

B 22 5 RS 10 BT L B S T
Whitesides #7 % /] 2 W (T d 5 8 chat & ;5 5d £
Mg TN RE R KRR 5 2 F
MARB R N o0 @ R A F BT TR S B
* AR (T S B ehde iR 5 Whitesides £ 7 o] e # iF E

e RA T R T AR o RER

Bl 22~ A g den

4.3 Brin s ¢ pH &4k Rl



1% ok tkdkie pH 8.2-12 ¢ RIS K ¢ ch
Mo g § g (NaOH) Bz iz § 4§ 4
ik R SRR T AR 0 R A A2 BT R e
W 23 757 o

B 23 ~ pH &l 5 %

4.3 ¢ %la‘éiﬁ‘%%ﬁﬁm M

RO A MR T e
WiEheaR kB SRIET R FFEET &5 YK
o e B LI I N 1 PR TS B -
FHOTA S BRI A R BREFEF AP Y

otk Boends B d T BB G okt el T do ) 24 97

B th —1'] ¥ p g

a3

B> B R L 500mM 443t 50mM i 5 R
B L

500mM

B 25 ~ 500mM » 50mM # § A% 28 i p)

50mM

30 TRl

A LR L FERR R RLUR R F R
Srrprs pH e > pH 72 ¢ + 2 &
Peo £ A% w ks F(TBPB) i3> pH3.0 ¥ ¢ = F ¢
B0 pHAG § = Fd iR §rid T F
$ it oF 26 5 % SOpM fr 1.5SpM -6 TR 28 i
W RRRE R FRRMILOEES U

T ORE X

2R IES (ES

W24~ o F TR R AR

44 F FHEE 30 TR
TEE kS
RHTERLT IR CpFaRlTr T
FARffriE Y & > B N d hiEF E pEenil (T
T AR R R T E 0 R I E VKR Rl it
Pgicag dnit EHmRIE o B A B o
%ﬁi&&?ﬂ%%i’%ﬁ“*ﬁiﬁ&ﬁ@wﬂ
PP g FlE MY F R R 7
iﬁﬁ§§ﬁ3°@%5@*%255%mM#me
S FRERREARRE BEEAFI R P

25

SOuM 1.5uM

B 26 ~ 50uM fr 1.5pM F-6 B 50 e ip] 3

4.5 AT RE & 5 2 B T
FI* R E B PR IE o SRR AN AR AR S B
PRXCyE G L E i S SR R § Lz 2
$o R AR cA ) Bxoy T

BoeiE s o B 27 5 F S00ul i Bk Mk o

b e TR R A



E H &
Bl 27 ~ Briew i % %
I ~BHmBEER
AT o B AR AWM S P pH R

e d F M ody Rl o 3R AR~ TR
FIHFPIERE 0 LHEPRERR
A HETI N B
So bRl BT 0 Bty 8t
Al o @ o Ak RS AAPF
AR B Bk (S ) T ¢
woﬁpiaﬁﬁ%&?ﬁﬁﬁﬁﬁi’*+gm#
WA s RIS aE - BHRE
ﬁ%&ﬁk’#%&wﬁ’i&#ﬁﬂﬁﬁ%ﬁ?ﬁ
LN ET I A A

rﬂ;}ﬂ—rﬁ?l]r;(é' g

ﬁ%
A=
o F‘

Witk
&

rr!
EEV A

75’1’;4 B L P HRAED PR ’Fi?r%?mi?ﬁ‘l?‘—
g e FE fE—’E’fé’*Fﬁiﬁ;;“EF%ﬁ'ﬁ ’thﬁ RS

S S 10 4o T M a3 25 55°C 3 65°C 0 it R
RAGRRE ) ALK IR B o B AR
TR BB R FIRA 0 % GRS i
R SR EEEE N S A L RS
whatman ¢ & A 7 50 SR H RIS 4T 4 S R i L
So P B o

26

* oy R
ABAAE A o REBRI T EF AT %
HEFREFindp N > T AT FIEER > g%
HIREIEL LB HATHE 2
%ﬁ%%ﬁ%iﬁg’ﬁﬁw;%%@ﬁﬂﬁnx
CEREHYEAFIAFTE R ol SR

FBOFBTE -

EEE PO S

B ek g gl

= AT ;Fae
[1]. Martinez, A. W., Phillips, S. T. and Whitesides, G. M.,
Three-dimensional microfluidic devices fabricated in
layered paper and tape, Proc. Natl. Acad. Sci. USA, 2008,
105, 19606-19611.
[2]. Martinez, A. W., Phillips, S. T., Wiley, B. J., Gupta,
M. and Whitesides, G. M., FLASH: a rapid method for
prototyping paper-based microfluidic devices, Lab Chip,
2008, 8, 2146-2150.
[3]. Martinez, A. W., Phillips, S. T., Carrilho, E., Thomas,
S. W. 3rd, Sindi, H. and Whitesides, G. M., Simple
telemedicine for developing regions: camera phones and
paper-based microfluidic devices for real-time, off-site
diagnosis, Anal. Chem., 2008, 80, 3699-3707.
[4]. Martinez, A. W., Phillips, S. T., Butte, M. J. and
Whitesides, G. M., Patterned paper as a platform for

inexpensive, low-volume, portable bioassays, Angew.
Chem. Int. Ed., 2007, 46, 1318-1320.
[5]. Derek A. - Bruzewicz - Meital Reches » and George

M. Whitesides » low-cost printing of poly barriers to
Define microchannels in paper -

Vo1.80 - No.9 » May 1 > 2008 3387.

Analytical Chemistry >



The microfluidic paper-based chip
devices rapid detection of glucose
and protein
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Abstract

This research of microfluidic devices refer to
Harvard Whitesides Research Group. Herein we use
simple paper and crayons to invent portable microfluidic
chip devices. The method of operation is creating
well-defined channels, defining areas of hydrophilic
paper separated by hydrophobic lines or "wall"; Owing to
capillary action, the tasted hydrophilic fluids enable flow
into planned area,. According to this way, it is feasible to
run disposable multiple diagnostic assays on one strip of
paper while still using colorimetric test, so that we can
easily determine result. This method is fast in reacting,
easy to determine and requires no complicate or
expensive equipment. Besides, We can confirm that
concentration by the simultaneous detection of glucose
and protein in urine is related to human kidney function.
Keyword: Hydrophobicity, hydrophilicity, wicking,

colorimetric test.
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Automated gravity-driven of
quantitative microfluidic chip

Student: Tai -Hua Chen,Hung- Chun Cho
Po -Ya Jhang

Teacher: Jyh-Jian Chen

Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology
Abstract

The topic of a free source of power, no moving valves,

support device without additional mechanical and
electrical systems, able to complete the automation
section of the specimen, precise quantification of the
experiment for the body of a chip, the chip has a
micro-flow channel structure, fiction to make automated
microfluidic chip as the driving force, gravity,
microfluidic injection upstream of the microfluidic
channel structure, by gravity, the adsorption force and
surface tension three forces interaction microfluidic

toward the micro-flow channel structure downstream



flow, and fill set to branch microchannels in the
microfluidic channel structure downstream of a certain
length so as to achieve the purpose of the microfluidic
automated quantitative shunt, and the use of mineral oil
flow channel closed, microfluidicduring heating, due to
the characteristics of the high-boiling mineral oil, the
fluid does not evaporate readily able to detect the
micro-fluid sample for analysis of the reaction. The
method is simple, simple structure and low cost platform

or device are significant.

Keywords : Automated, Microfluidic chip, Quantitative,

Gravity, Mineral oil.

38



~ 2 / N L ) s
@z Ve ‘/Jl'*'g_g 2] AT ?\rﬁ‘*@ﬁ'ﬁ}‘f‘%io‘?
Fai BB SR Rk
REEF AT L
SERRC Y
4T 342 %
#E fwi 4% & & (Polymerase Chain Reaction » PCR) &_-
T E & P o
AB BRI A BB ER - BLIRE k% PCR *> 1983 #4d % W4 + it & 7_Kary Banks
F- BREPFRE S OREE S LEEA L ZIA  h Mullis $# L3 p [6] > o~ $iess & Flena 4o 3 4 &
PR AR E B P Ao &Y BT ERRIE TE A R e AT AT OFE A F A
kbR o S BB Rl BRI S EV AL AFfea it 10 ¥ @éqméﬂgﬂéﬁ”ﬁ“ﬁ

BRI b ARR 0 B 4c,§i$ﬁ”’xﬁ;£2r”ki§? it
TR E o AR EBAS RS B2 RFERER
P I RRE Gt Aok ¢ R FIA

BAGERZBAREBERD G RIEETE

/’6"'7‘»3;% ’ Té BBB

MAEF CREPFEGF e R E

1990 & p¥ » % i Ja 3% (Department of Energy >
DOE) ¥ % R R 7474 # 7 = (National Institutes of
Health » NIH) = = 4 37 # 148 = 5% (Human Genome
Organization » HUGO )  #r3- DNA B e g H e
Iﬁﬁﬁ #4 (James D. Watson) k#izizH =% - iz ¥
uia’i&%%%ﬂ%ﬁﬁ FEAF MY ER
BrEFztRELEIFLE HE P enht 3
AT H PR 7] T FEN “r’ﬁ ARERAFIZ A 0 TR
2T T OE PR R S o A F]48 2 4] (Human Genome
Project» HGP) - BAFE R+ u @ gt h 5338
341 (Manhattan Project) 4t %% * 341 (Apollo

Project) ¥ % ch— B3+ 4 - gy AFIBEHY - R &

39

Rl F o Ak ¢ A FE A
Rl Xk DNA R % < PCR #LpFRR % 57 & 4
FEFAFIER 3 LHF LD DNA A Ak

ER

T LR R £ A B ARE R 0 DNAY R i
Bl A W S R g & o P REL DNA R
FAFE R L ET AL PR R %R
FREASE A¥ P

R aPCRE & — a5 A3 > - 5 sl
PCR:  » PCReFUR & 4+ AR b- BE MY+ £4f 70

BAnavE R 0 2 APCRiEAZ » v VAL S BALEG
T & Suenfico] 1 2 1993# > Nothrup % 4 [5] & & & 1 *
pes T HARBGT B R IR A BEADT L
(T 5 44 % » L34 % {FPCR; HVERE B L B 4

£
/ﬁ éb °

F@M$m%+x% THEAET LY R R B AE
BRI AR AR B A RRS o T -

51§ 4PCR% & (Continuous Flow PCR - ff 4
CFPCR)> #PCR:R &4 L g if ¥ # 8> €4 i 7

Fimig & F 0 @ % 4 PCRiBAZ - 1998 d Kopp# 4 [4]

FAEA BN P L e g it s %
B oAz AR XY D& F 0 2 DNA

S E R i N B B RIE R SRR



T o 2002&SunE A [7]R * FE BB TS - B
B UERPCRE & 0 ff 1 i dkyt o
Pt g MR TR BT TR
1-pyrenesulfonic acid sodium salt( "8 & % & @ "&
k5 B chiop >wwpﬁ«£%~xéﬂv«ﬁﬁ4cﬁ’léf

g

Wz

LE S R E R ;’ﬁ‘— d v’c% &R ﬁzi = 1 p LA
P 1 R TAPNIE #L % S 0 A )"Q -1 b ] g [ I S £ M
B - 2008 % Joungi%ﬁ A [3]:# * PDMS# it 7 CFPCR

o B R EIFEA B 5 250um e 200um o EE R R i

£ 51340mm > F R EITOE R AR M AT E - F I
Pt i p 5200 A% o T:a’f 154 4+ % 2 PCR -
| R £F SN - I EERARE

Foongai ST iAo e B gk

&

o
= B g

GEHPEFARDEARR > RAFIEF AT

ERH B RS- F o I A LT3
2T E 0 R R 2R S Y RPF
WiT@E > 5 #CFPCR S & - 4% P agk it » &
F B2 i AR e
d itz )EJ%‘}“)?;E? oo B RIAIEPCRS &
M2 s F BB E X > T AEY R E - Ao kB ik
RS P AL - BERE R FNEY > TR 4

FroRE RO T HGER 0 il FirRENPCRS & ¢

ERFBFOERTF ©

P PCR ALE™ &% 4 ? £40 5 ¢ o dr
FTRA A R bt (IR L E Bk A B e

Tefrn kil p B @:ﬁi:]ﬁa EREOL ]
IR E S FLER Sy S
WAL 2 PCR¥EY >} 8
T 225 4m® o AP T o TR S PR A
Bht B RBFEG TEI T % PCRA S -

@R EE s A >

3
W =

$l30 4 A A it £

Bt amT g > AR EVUPRABCFERE S [V
BUF LA R REEF > 5L TPl Fend 5

=% o

40

2-1 PCRRTEA

PCRef R T2 % 7 i3 p X A DNAE & 2 % % » PCR
T RERE R o BgEe B Y k- BB PR
B 7 2 i+ o PCRE - B 1% i 45 T A 7
AR RERE PN AR SR AR TR
HAT A REF ( Denaturation ) » #9548 35
DNA4: # 3]94°C~96°C % :§ > fI* F B AR & 42k
19 - i e DNAS & % B W DNA 12 17 5 4F Bl e
H#oix ;A8 & 1T% (Annealing)> "% ;8 & 3 50~65°CFF >
® 313 5 F A H K i DNALY i $tis &
* (Extension) > f #-DNA4c#1 3 72°C» # gL % »
FRENMZFAT G Cr fairi4 phDNARE % >
Fd HOADNAG HE4 > f1% e ie s prari & sl
LACEE . BIC RS - T A e DNA o dopt i H- E
E 8w DNAA 3 5 47 & A B R % 2 DNAA 5 o
FPHEZBHRS - BERBR T HEENZ S TDRR
B 7% DNAKR £ - PCR® A HF 7 #
At SDNAS T B anf B & a0 R L
oMb A - BETREE 4 - Bk ADNA - 313
EDNAREPERZ2AFEL - §BEF e - 1o
FEARA B I3 HDNAKF Z ik Aenier 4 &
FeImEFg ey mBR - Mp

ST 43R

IECATE

ST A2

EAG S 5 K

ﬂ4€ﬁ%%£wﬁm&zkr’

¥t RREFSIRAL R T P HS
SRR B4R R R A RGE £ 3 SR AR R > 248
BRI EEEABEOER RN ER

FEFE X T RAAHFE
gLk s % N e - F RS Bl 7~l—,——‘J-EF

1~2°CervE B ¥ 1 i & _:F]zﬁ
pe¥[2] -

FOfRARE R R F T A Ap i o



Cycle 1

Strands
saparate

Oligonuclectide
primars attach at
ends of strands to
promote replication
of amplicons

DMA polymerage
synihesizes
complementary
strand

T
Heal 1o 94°C
3‘. F:i g {3
e MMM AN AN KK S, 5

2 copies New strand

s

2-2 Lk wuimat
LT

B A ReF B 7RI

FRHRER LR 2 B AT A Y

¥ 4 oan oy sk Y P R 3 P
= J"‘:%ﬁ: BRI - LA | /ﬁfiiﬁ/ﬁ SUoY

I A REFFRHF RER o f AE R

I

41

W1 ks im

2-3 il ¢
AR R R e s Ak B WAr i
A2 B - @ A %% (Polydimethylsiloxane »
PDMS) 5 77 & inif 145 > 1% § 45 &am PDMS
ABAT LS > B &G GG F 4 B4 & {53 PDMS
BT A P AR S S B - BRPFER 5 @ PDMS 2 33
P ’f B LBk PCR & B AZPF 4 ILIRE &K
i MalEr M SR A P | T T S St
65.8mmx25.3mmx0.15mm > & fF 4
1771.73mmx0.15mmx0.05mm » % 7% f 5 13.28ul -

30 BUHE M2 5k HEHAR M35 AT L

S




2-4  Ac@h k3L
SRR R AT

ﬁ’ﬁﬁéﬂ%%(aﬁa)#nc(ﬂﬂa

YA RAEA BEREF o L oRLAR o

(Watlow ) 4c #4 BB 4485, 4

)’E‘Eﬁé—

SRR 15 S DRy N
T AR AL ki 2 iR R 5 #PCRL IGE T

(58C) 4120 & o 456 4T 3f 4oM547 o

W5 ige g

25 ERER AR

PCR @& 3 BRUMEREFTHER > 7 ER
T PCR A ehBfsgt 22 - » AP * ob@mB ik
% (Avio TVS-100 > NEC > Japan) % p|
AR BIARMERERRAE > H P A0 fop I0E
BRYELNR > 2 VEE RS-232 v fpi (7 de 0 T
i * gk TASOS 4 ik ik P hR T AL Tk
AT o L MBGRICE 6477 5 BT 5 A

i A

¥
e

42

B 6 b Ak

 hji H;W\
ol

2-6 L k3t

~
A F %R SN 3 ia o ¥ (KDS101 -
KDScientific » UK) % 5 #
gl (B B2 FEADFAH) B
1*ﬁ¢w’ﬁ BEREALRE S R
AR o A ks TERUMO % lcc.z 44
SPfRAh o ERRAR AL FL o B S AN F
FACE 8“1 7 » A F Aol 9 4T

i g oo BT~
.
LEE
k3

Voem

B8

B8 % S Al §p



W9 I 4§
-7 REpFRHGFBER

Hepagr il
S S RN, SR L F O e
FE e KRR WAom 10 #77 5 A R B iEAeRl 11 9T
P25 BlheF] 12 577

B 10 X7 HE

M1l %4 1EM

§ B M B4R BT 4 gr

43

B 12 £E @i m

2-8 PCRin#z
Stepl & 5 B e
PAEST 2 B R - PDMS 8] A2 jnig Fas s

- Ee Bk EERALE BPFP L EFRY - &
7 PCR > s 3 1 x v 1 ARBEF 0 TfR A el
» gy B oo - PCR A & & 1% 45 F 4 20%k & i
fﬁ\dvﬂi‘u} 20 (Polysorbate 20 » Tween 20) # ;& g {8

1o EF L &% 5%k & < Tween 20 #-4 %
120%k R e TR SRBERINE > RS E T F
el PARER T 2T R AT
Step2 A EH

AL > % TERUMO 2 #F & ¥ &
Foif5 PCREE chit Adi » BH - £ FRZAEA
Fw (RBEMER) K (RAELAR) B
W (i@ DNAH AR D)~ HE A (DNA)~ FHi# (I
) 4ol 13 ArF o

LS

“ 1 1 x
Wi i ety
B 13 ir#*7 3B
Step3  # {7 PCR:

WRLFREF RES B LS L
RS 0 Ao BERLY R B e R
ki g R ERR & S A T WRER (95T -
58C ~72°C ) 4uifl ¥ 4% fe b A otk R & FeiE B



g
% F_ 5 lpl/min #-4k ﬂ\%?l > de B
oY W

VEARRSE T e e
B4 PCRF Ji » %

R AL
AR k- B AT B R e %f@ﬁ:}ﬂ’ﬁ
LHPEREE EEA G4 0% BB RA G 4cF 14
ronood Bl 14 ¥ N AR
WA¥es R REE_PCR FRET S #adE & FlF 2
- PHBETRRUEAEES > FEFRVEIREAR
3 0 R LURMEAFESF @ PCR ch¥ - # 2
Denaturation $H:§ & eh® 48 5 v > Foar FF & 02
‘C~95°C » # i Annealing ¥ & % 50°C~65°C r T+ >
b HE R A G A &7 PCR F]t o
HY R ER\MBESORFEEHEF FRE RFR D
S MR SURR A 1R ARG R S s B4R
BArl Fie B2 RO HES g ey
LEHLHE = i'f BIEL A ERIHAIIZIZFERA G

F I R o

;% ’; Fra %{ér

B> HFE R F

=

Jib—
289—
253—
216—
179—
143—
106—
70—
33—
_3_
_39_
B 14 F R = R

RO ERA GRS Y REes oty A S
%élii%%%’%Zﬁ&%ﬁaaﬁnbﬁm
oo Ay U B REER Y LI HARS S
Boo i HA G AoR 15 47 o d B 157 P AA
HIE R A G oz 7 adesigp it { 40303 > # 3 MR
i~ 71??’»ié“7’iﬁki@<’ vo4 i bR

Denaturation » B%d 2 KEfrR B At R s

44

BAS A @K B RE N 8a &7 BT g R
BUE T o 2 {5 PR EHAT B de MARK P B 1 2 pER
BRI R ek - fTF o d - T @av B
B %m&#ﬁmﬁﬁmﬁﬁﬁﬁwﬁ”%ﬁﬁ%

ER AL BEREFT S 4T 1 669

mﬁ#’-ﬂiﬁf °

I[ET:

B 15

BB B

Fo- BT HRE

e BUAR AL Rt B R
BRI
' 64 32 ) 24 18
& TR
[‘ IR—?F:‘L
‘ 78129 22 28 4)
H T BAERL L A xaw@%—' » B

CFAAEHERT
BT f PR BT A
PR FRTAERS B % % o)
ml§H7%ﬁ°%ﬁmﬁ§H7ij@Q’ﬁﬁ
AEPKEALAR LAERY G HE
PP AR R TP 2P R R
FTREAT L AT R T
%7 PCR*TZ cug B o

% 3w/mk -

A S AT R

i
<=
-E?V

P

IV AL

B
TR 5C
B

g 1S g



326—
289—
253—
216—
179—
143—
106—

] 16

70— " I

33—

-
_39—

W 17

BE>GR (7 F8T)

HAESGE (RERT)

BEFHLIRE ARG A BEFRE AT R
SR RE APNDZ I O S B s st S 5 SN A I 2 e
o ng R d 0.6 ml/min 2] 5.1 ml/min > % % 4c@ 18
2 R 19 %777 o B 18 2 B 19 1 s 7 Favs v )
FEBERCCAPHAR LA
10CHZ E o R R BA IR » 2 w3 - 7 <
IR R R B AT
3] PCR %73 chif B o

4

C-R R L

ER G

45

90 T T T T T T T T T T

Flow Rate (ml/min)

06
15
24
33
42
51

Temperature (c)

“0.00 10.00 20.00 30.00
Y (mun)
B18 H P4 ERATIR

(BFrRiE r 3 B B BFE S dpF )

90
B Flow Rate (mifmin)
- 06
80 |— 15
r 24
B 33
L 42
S 10 5.1
o L
E =
5]
8 L
E 60
50 |—
40
0.00 10.00 20.00 30.00
Y(mm)
- . N 1oL
@19 BBBI‘TL%&U'IE?FA#‘Ebﬁ

(FrRiEar 3 B BIE S wipk)

A BRI R TR R LY LB
SRR 0 TLRMF EAE R 0 20 RETRHF F
BRFHBEDEIHRLEF R EA AR R
@ﬁﬂioﬂa%wg%ﬂaﬁa%ﬁ’a“ﬁfi
BT ERBERBTOCHE  BRAMFS &
ﬁ%gﬁ;éa’%ﬁ&wﬁwmtuf%’%wm
R RT 2 AR5 30%:k A R R E
%5 540pm 2 & & R B A oo B

N B E-20: SN
’ J"“/Efé%fﬁ_as 7



20 GURAAMRS A B21 K22 2 B 23 & M 5
B RBRATRIZF S MR PR AR S
BB o ] 20 ch% S 52 B 21 W) 22~ B 23 i
Mﬁ&@%:$ﬂ%iﬁﬁﬁﬁééﬂﬂﬁﬁﬁfﬁ

BRAH. ERLed P FRAETIRES 2 EPE

BRI ES -

Bl 20 BARLHE

B
AR
86.47
SRR
168, 76
BICE
3977
BISRMEE
166, 60
Fvif
7.1

W21 EAE>GRE (3EF)

EERE
BERE
69.97C
BEREE
144, 156
HIERE
49.97C
EIRRER
58, 172
TR
64.77C

®l 22

BRASGR (P RE%)

46

BB
BERE
58.57
B
122, 110
BIFEE
17277
BGAE
46, 124
PR
52 .87

Bl 23

ER A GR (MR )

Vi QT i RE AR | I 2 P E AP
LIRS S gl TR RN i
HFALRGFLRRIL 227 aFFRar 255
SRR R K- g B 4 15l
A rtr A (DNA) % 5 30ul &= v 84 5 &
Wit~ B % 15ul 2 30ul pF > A (DNA) sk B %

A w5 409 % 509 0 e KFm b 4 T o60ul BF o R

1 » *{ A ; ;;

HiE %ok = 9757 o 1

Ao EEFET 83330 F AFF R KR AKED
FEARE § R F A 60l pF R E

lul/min "% 3 0.6pl/min> B3R E & & &~ < i
Fn B3 0.5u/miny 2 3 & F EF) 10pl o A5 B
EFERFIZHEALTEFRTFTEL FREAZE
ZF o Fpt PCR Bwd i & X0 0.5ul/min » 2 £ # &

HAFEF o

N S T It

woi o~ g
60 | 75| 105 | 105 | 105 | 105 | 105
(ub)
G Ell
15130 | 60 60 60 60 60
A (pb)
g
1 1 1 080706 |05
(ul/min)
RAZEE
12 | 15| 25 25 25 25 10
(ub)

3% PCR & € & 7 DNA ## » bt T 4 4F 2
kR i R nrg.'/f HH Je8T¥ 5y R FIAELd Y AR
B iAo LK PCR s T4 Shie 74 45 »




PCR 2% — # & Denaturation & 8 & % 93°C ~95
T’%ﬁf?%fﬁgﬁﬁﬁﬁﬁﬁ’%%%ﬁ%93
CorRfermizmflr s> FBEF%7 » B ¥40f
FHRNOE R EE 2CapRAp DAL F > F R
MR 2 Kb £k AR RE 4 2C i Rl
NooA At RBGR T A - R TR PR
LB R PCR ALY SRR Sl iz Wil B
PCRiEAZ" »H § B % hfp BT Ag@et f L
FAREA PP R NARERLLEY R T i
R ¥ - B aRFZPER > p o &iE PCR infe
THEBFEQ2F AREYPFY oA (DNA) &
Bk s chd e b (5 15ul) GRis R 18 A
SR RER B EFnE lul/min k3 E 5 g
I5adisthhd i r Pt ifrg el ¥
BT 15 A4 E- EART T BRI AR
HEEE AR R o

W g f
E

R L Y]

t{ —r'\ﬂ

B okEE g APHREALI LG A
ﬁ%ra#%%ﬁwﬁ@ﬁv&&WA?i?
BB REERR

iR R

e R

A2 R
fiwﬁi’w{%)ﬁaéﬁ—l PCR =5 & »
*?F?E“E'J{%if%?’ﬁ%iﬂﬁi WhtkAmE ¥R
TOATIE A AR s

é’b%{ﬁ\%% L—’#/m7 T oo

. %, [ y &
R R £k AP S B )

E

ERX

I B3R Hn B A PERES w3 &
Fooptah o TREEEFRERE LT
EEOIRMIHRIFECTL AT L8 P
W#%’%%@ﬁﬁﬁﬁﬁ‘@éﬁéiﬁiﬁﬁ

CREE R AP R TR RS R A

i

47

R AT ERINBREFTHRTTE DL T EH 2
EREECES S T E AR S AL L

A N ;‘t{—éfe

[1] Boyer, R. 2003. Biochemistry, John Wiley & Sons
Publishers, Inc.

[2] Brown, T. A. 2001. Gene cloning and DNA analysis:
an introduction, 4th ed., Blackwell Publishing.

[3] Joung, S. R., Kang, C. J. and Kim, Y. S. 2008.

“Series DNA amplification using the continuous-flow
polymerase chain reaction chip,” Japanese Journal of
Applied Physics. Vol. 47, pp. 1342-1345.

[4] Kopp, M. U., de Mello, A. J., and Manz, A. 1998.
“Chemical amplification: continuous-flow PCR on a
chip,” Science, Vol. 280, pp. 1046-1048.

[5] Northrup, M. A., Ching, M. T., White, R. M. and
R. T. 1993.

WiItson, “DNA amplification with a

microfabricated reaction chamber,”
Transducers, Chicago, USA, Vol. 20, pp. 924-926.
[6]Saiki, R., Scharf, S., Faloona, F., Mullis, K., Horn, G,,

and Erlich, H., 1985,

Proceedings of

“Enzymatic amplification of
beta-globin genomic sequences and restriction site
analysis for diagnosis of sickle cell anemia,” Science,
230, pp: 1350-1354.

[7] Sun, K., Yamaguchi, A.,

Misawa, H. 2002.

Ishida, Y., Matsuo, S. and
“A heater-integrated transparent
microchannel chip for continuous-flow PCR,” Sensors
and Actuators B: Chemical. Vol. 84, pp. 283-289.



Applications of Continuous
Microfluidic Chip on Polymerase
Chain Reaction

Student: You-Chen Liang, Shao-Xuan Weng
Yong-Ting Su
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Department of Biomechatronics Engineering
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Technology

Abstract

This research is use two heaters and a cooling flow
channel to complete a PCR device. This device includes
three parts, heating module, cooling flow channel and
PCR chips. This chip have a PDMS channel to offer
sample flowing. The heating module on chip both side is
two heated aluminum block controlled by heater, a
cooling flow channel where between two heater can pass
through fluid. It’s can form three large thermostatic
zones with different temperature on the chip surface
when heater form two large thermostatic zones with
different temperature and using flow fluid in cooling

flow channel to reach cooling effect.

Keyword: Microfluidic chip, Polymerase chain reaction,

Heater.
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Summary

Nowadays, MEMS technology gets more and more
developed, resulting in smaller micro-control
module, this reaserch intends to design an
unibody, micro-robot in size within
20mmx30mmx30mm , with walking and climbing
ability to pass through obstacles. To enhance its
sturdiness and durability, it will be made of
alluminum alloy. And the built-in battery could
provide more time for usage. The rf wireless
control module is used for the remote control ,
and the CCD will go with it to achieve remote

detection function in the future.
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I/
/% EX 16-3.c Project Development and Integration
/0k AR 3t B&S%TI\!ERlﬁ#}-%FSE?GBHzE EREBELFD Ry FERR -

/I ﬂﬁﬁs_{ﬂ‘?ﬁfr?&ﬁ.*ﬁ%‘fﬁ £

MR ARRBEAEEAE ~EBE RGP A -

/% G B AEE—aERE RO T AR E R -

e

~mdMe@Wﬂ£0m//ﬁﬁH%&ﬁZﬂi%

zinclude "evm.h" // REZBRASAMBEFTFLBUE 0 THME
zinclude ' e\m_utlllt& A Eﬁéﬁ#ﬁéﬁ%izﬁ&ﬁﬂi%
tinclude "evm_lcd. h" // WALDZXEEZ XA LBEER
#include <timers. h> S RElafRa KR LEER
zinclude <stdlib.h> // MAR?&’KE&;&E HEIREE
tinclude <pwm. h> AP aEXEEXERNERES

M REBEEERMSRNA
tpragma config OSC-HS, WDT-OFF, LVP-0FF, BOREN-OFF, BORV=-2, PWRI-ON

M EEHRAARERE SR

unsigned char hour=0, m1n 0, sec=0, update=0:
char :
char
char
char
char
char
char
char
char
char
char
char
char
char

char char_s)=
zdefine 0SC_CLOCK 10

// EETIMERL$ 65 8 FEr ST R K

vold timerl_isr (void):

tpragma code low_vector=0xl3
void low_interrupt (void)

Tasm GOTO timerl_isr _endasm

Fpragma code

spragma interruptlow timerl_isr

\(’o[d timerl_isr (void)

PIRlbits. TMRLIF = 0: 7 EmPEIRE

WriteTimer1(0x8000): /SRR EASE

update=1: /I RERHBE
void main() {

char char_str[
char char_st[l

PORTD=0xFF;
TRISD=0:

51
5]

TRISADits. TRISA4=1:
TRISBbi ts. TRISB
TRISBbi ts. TRISB
TRISBbits. TRISB6=1:
TRISBbits. TRISBO=1:
TRISBbits. TRISB4=1:
TRISBbi ts. TRISB3=1;
TRISBbits. TRISB2=1;

TMROL=0;
OpenL(DOY;

OpenTimer2(TIMER INT_OFF&T2 PS_1 4&T2 POST 1.1):
SetDCPWNL(512);

/7 Fnssinst et ETimerl
OpenTimer1( TIMER_INT_ON &
TI_16BIT_RW &
Tl SOLRCEJ\T &
TIPS 11 &
Tl_OSClEI\'_ON &
T1_SYNC_EXT_OFF ):
//058000=1sec @32786Hz Crystal
7/ Rt EfRA
/) Btk F e s
/B TR
/7 Fn#4ELCD

AR L - Tt ]

WriteTimer1(0x8000):
PIRlbits. TMRIIF = 0;
INTCONbits. PEIE
INTCONbits. GIE =

putrsLCD("0:0:0");

while (TRUE) {



1f[updete] {

if {sec )- 601 |
ec==60;

[ RER
AR EE

?ll\“i
if Cain >= 60) {
min-=B0;

, hours+;

if [ hour » Ox24 } hour-=24;

¥riteCedLCDC0x01)

LCD_Set_Cursor( 0. 0 3:

delay_ms(l):

Wtswthtw(hwr char_stril:

putcLCh’

Wtswthroa{mn. char_strll;
tcLCh("

D‘Iklé!.‘:l][ bm{ sec. char_strl):
update

A kERGE BT B
A MER TR

R TV

A R R R

1C0_Ser_Cursor( 1,
1CD_Set_Cursor( 1,
1CD_Set_Cursor( L,
1Cp_Ser_Cursor( 1.
LED_Set_Cursor( 1,

-t 1 LT
i/ .ﬁ‘!f-ﬂlﬂ

L]
putelCDi’ 0" 3;
bk 2 B

)
putcLCD(’
3% !I ikt
putelCOC 0" ) /7 EMABRMRS
LS I a&ﬁﬁ&ﬂ.
6 wtem[ B H
Wtcwt L H
update=i:
if{PORTBbits. RBE==0) {

EWFae
I mERE R
A AR AR

if(PORTAbI S, JL-\-{"U) i

X char_sl=char_sl+1:

if {char_sl==i 50)[
char_s1=0:

whi le(PORTAbI ts. RAd==0);
i f{PORTEbI ts, RBO==0) |

. char_sl=char_ml+l:
if (char_ml==§0}{
char_al=0:

whi le(PORTBbI ts. RBO==0);
if(PORTBbI1s. ”?--0) {

char_hlschar_hl+l:
if (charJl--j{J{

) while(PORTBbI ts. RET==0);
LeD_Set _Cursor( 1 0 0
LCD_Set_Cursor( 1. 2 M1
LCD_Set _Cursor( 1. 3 1:
LCD_Set _Cursor( 1. 3 ):

putelCp(’ :
LCD_Ser_Cursor( 1. & );

pule.thbtuatcm sl. char_st)):

LCD_Set_Cursor( 1, 10 ); .t B2

putelCOC 1 ):

update=0;

ek 1R
wtuLCD(btoa harJl Iur st));
Py e

WDCLCD(

R ETTT T

A B
Dutsl.CD(lbtoe cchar.nl. char_st)): R R

/e
£ M

A B R
] AR RAERE
if(sec == char_sl &k min=schar_nl &k hour=schar_hl}{
PORTD=

else if (sec == char_sl=2}{
PORTD=0xFF:
1
if{PORTEbits. RBS==0) {
lf(PDITHbua Rid==0) {
=char_s2+1:
if (cnar.sz--m{
har_sie0;
whi le(PORTAbi t5. Rid==D):
i f(PORTBbi ts. REO==0) [
al=cha

char_sl=char_a2+l:
if (char_aZe=60){
char_aZ=0;

84

whi le(PORTBbi ts, REO==0):

1 f(PORTBbI ts. RET==00) |

R char_hZ=char_hZ+1:

if (char_h2==24){

char_h2=0;

) shile(PORTEbits, RET==00;
LCD_Set_Cursor( 1. 0 )
LCD_Set_Cursor( 1. 20 /
LCD_Set_Cursor( 1, 3 ); I sll'.iks
LCD_Ser_Cursor( 1,
LCD_Set_Cursor( 1.
LCD_Set_Cursor( 1. 10 )

: SO MER R
putsLCD{btoalchar_hZ, char_st)):

; / MERE R

har.nz char_st));

&
char_sZ. char_st)):
B FALEE
putclCD{" 2" ):
) update=0;
if{sec == char_s? & min==char_m? EE hour==char_h2){
FORTD=OxFE: - -
1
else if (sec == char_s2+2){
) PORTD=0XFF:
1f(PORTBbits. RBA==0) {
Pf(PORTAbI ts. RAd==00) {

char_sd=char_si-1;
if (char_s3==60){

char_s3=0;
while(PORTAbi T8, RAd==0);
if(PORTBbIts. RBO==00 {

char_mdschar_n3+1:
if (char_s3== 50){

char_a3=0;

while(PORTBbi ts. RBO==0);

if(PORTBbits. RET==00 {

. char_h3schar_hi+1;

if (char_h3==24){

char_h3=0;

| while(PORTBbits. RBT=al);
LCD_Set_Cursord 1. 0 3:
LCD_Set_Cursor( 1. 2 ):
LCD_Set_Cursor{ 1. 3
LCD_Set_Cursor{ 1. 3
LCD_Set_Cursor( 1, 6
LCD_Set_Cursor{ 1, 10 )

b
w!m(htaa(c*luu:& :har_a!)) :

putclCDl
. T1 LY
wrsLCD(ntoa(cnar.ns char_st)):
% s I&l#
Wtcl.cvc
.f.f L EX 3
wrsLCD(bmgchar.s@ char_stl):

H ['3 Er
putel{D' 3 3
update=0;

1
if(sec == char_s3 &k min=-char_a3 && hour=-char_hd){
PORTD=0XFE:
1
else if (sec == char_si+2){
) PORTD=0xFF :
1§(PORTEDi ts. RB3==0) |
if(PORTADi ts. RA4==0) {
char_sd=char_sd+1:
if (char_sd==60){
char_s4=0:
whi le(PORTADI ts. RA4==0);
1f(P‘JR‘I’Eb|Is RBO==0) {
har_sd=char_sd+1:
if (char_li--sl])l
char_ad=0;
whi le(PORTBbI ts. RBO==0);
if(PORTBbi ts. RBT==00 {

char_hd=char_hd-1;
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if (char_hd==24}|
chur_hd=0:

| while(PORTEbL ts. RET==07:
LCD_Set_Cursor( 1. 0 J;

A MERT AR
: putsLCDCbicaichar_hd, char_st));
LCD_Set_Cursor( 1. 2 ) . 1 b 1Y

puzclCD( 2" )

LCD_Set_Cursor( 1, § : LR 1
tsLCD(btoalchar_sd, char_stl):
LCD_Set_Curser( 1, 3} ! ERTER
putcLipC ¢
LCD_Set_Cursor( 1. & ) MR
_ putsLCDCbtoalchar_sd, char_st)):
LCD_Set Cursor( 1. 10 ) A MERTRAL

:pu:cl.CDE' %

oE U

R 1ok

£F MM e

updates=(: R RERER

!
if{sec == char_sd & min==char_md & hour==char_hd}{
PORTD=DxFE:
I
else [f (sec == char_sd+=2){
g PORTD=DxFF :

if(PORTBbI 1s. RB2==0} {

if(PORTADi 15, RA4==0) {
char. b;gharﬂ_si-l:

if [char_sd= i
char_s3=0:
while(PORTAbI ts. RAd==0):
P(PORTEbI ts. REQ-=07 |
char_aj=char_n3+1;
if (char_mi==60){
char_sd=0);
while(PORTBbi 5. RBO=-0);
P#(PORTBbi15. RBT==0) |
char_hSschar_h5+];
if (char_hé==24){
char_ha=0:
; whilelPORTEbi ts. RET==0):
LCD_Set_Cursor( 1, 0 ) .t 1 B
putsLCP(broalchar_h3, char_stll:
LCD_Set_Curser( 1, 2 ) L -1t
LCD_Set_Cursor( 1, 8 ): /) LR
i putsLCDCbtoalchar_md, char_stll:
LCD_Set _Cursor( 1, 5 ) Y MERMA R
LCD_Ser_Cursor( 1. & )
LCD_Ser_Cursor( 1, 10 )

ML
putsLCD(btoalchar_s3, char_st)):
: L MERE R
purelCD’ ¥ :

b 2 L

[ OMAERMEE

S Rt f

update=i; A R R

ifisec == char_s5 LI min==char_m5 &I hour==char_h5)({
PORTO=M2FE:

1
else if (sec == char_s5+2)(

i PORTD=0xEF :

]

while(PORTBb t5. REG==0):// F - Rie £ 8
whi le{PORTBbI 15, REG==0):// F H ie B8
while(PORTBbits. RB4==0):// F - Rie B &
vhile(PORTBbI ts. RE3==00;// H #fit B 8%
while(PORTBbI 15, RB2==0);// F - it B0 8

if(sec ==~ char_sl && min-~char_ml && hour=-char_h1){
PORTD=0xFE:
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else if (sec == char_sl+2){

PORTD=0xFF;

if(sec == char_s? & min--char_m? && hour=-char_h2){

PORTD=0xFE:

else if (sec == char_s2+2){

PORTD=0xFF ;

if(sec == char_s3 & min--char_m3 && hour=-char_h3){

PORTD=0xFE:

else if (sec == char_s3+2){

PORTD=0xFF ;

if(sec == char_sd & min--char_md4 && hour=-char_hd){

PORTD=0xFE:

else if (sec == char_s4+2){

PORTD=0xFF ;

if(sec == char_s3 & min--char_m5 && hour=-char_h3){

PORTD=0xFE:

else if (sec == char_s3-2){

PORTD=0xFF ;

s
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The Manufacture And Testing Of
Model Rocket

Student:  Chi-Feng Hsieh, Bo-Wun Kuang
Yo-Lin Tsai
Teacher: Wei-Te Wu

Department of Biomechatronics Engineering
National Pingtung University of Science and

Technology

This is a study about making an experimental
rocket through a design of a software. In this study, the
experimenters measure the data to analyze which
propellant and which engine nozzle is a good and proper
method for  manufacturing a  rocket. The
combined-material ~ engine  nozzles and  the
easy-disassembled structures are also key issues
considered in the design of the rocket. Finally, by
calculations and settings from the software, the
experimental rocket can provide an average impulse
about 147 (N) to push the rocket whose weighs 1,500
grams up to 250 meters high.
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Use of three-axis
acelerometer with Arduino UN
O control panel as the main

Student: Wu Chun-Ting, Hsu Po-Hsuan
Cheng Kun-Chih
Teacher: Wu Wei- Te

Department of Biomechatronics Engineering

National Pingtung University of Science and

Technology

Abstract

The topic is the use of three-axis
accelerometer (ADXL345) with Arduino UNO con
trol panel as the main, to
achieve the pedometer function, and further impro
Ve the accuracy.

The motivation of the topic to make their
own understanding
of the structure of the pedometer pedometer princi
ple, circuit, programs, actions and is divided
into three aspects to do research and to
learn and record.

When the the triaxial
accelerometer X-axis sensing to shake, using the A
rduino development version, the program input, to
retrieve the amount of change of the X-axis, and
then filtered through a set threshold noise count
steps, and finally by the
LCD display shows the walk has reached the step

count.
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#include <Wire.h>

#include <LiquidCrystal.h>

#define Register_ID 0

#define Register_2D 0x2D
#define Register_X0 0x32
#define Register_X1 0x33
#define Register_Y0 0x34
#define Register_Y1 0x35
#define Register_Z0 0x36
#define Register_Z1 0x37

LiquidCrystal Icd(3, 4, 5, 8, 9, 10, 11);

int ADXAddress = 0XA7>>1;
int reading = 0;

int val = 0;

int i=0;

int j=0;

int i0=0;

int X0,X1,X_out;
intY0,Y1,Y_out;

int Z1,Z0,Z out;

double Xg,Yg,Zg;

void setup()

{
lcd.begin(16, 2);
Icd.clear();
delay(100);
Wire.begin();
Serial.begin(19200);



delay(100);
Wire.beginTransmission(ADXAddress);
Wire.send(Register_2D);
Wire.send(8);

Wire.endTransmission();

}
void loop()

{
Wire.beginTransmission(ADXAddress);
Wire.send(Register_X0);
Wire.send(Register_X1);
Wire.endTransmission();
Wire.requestFrom(ADXAddress,2);
if(Wire.available()<=2);

{
X0 = Wire.receive();
X1 = Wire.receive();
X1 = X1<<8;
X _out = X0+X1,;

}

Wire.beginTransmission(ADXAddress);
Wire.send(Register_YO0);
Wire.send(Register_Y1);
Wire.endTransmission();
Wire.requestFrom(ADXAddress,2);
if(Wire.available()<=2);

{
YO = Wire.receive();
Y1 = Wire.receive();
Y1=Y1<<8;
Y _out=Y0+Y1,

Wire.beginTransmission(ADXAddress);
Wire.send(Register_Z0);
Wire.send(Register_Z1);
Wire.endTransmission();
Wire.requestFrom(ADXAddress,2);
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if(Wire.available()<=2);
{
Z0 = Wire.receive();
Z1 = Wire.receive();
Z1 = 71<<8;
Z out = Z0+Z1;
}
if(Y_out/256.00<-0.15){
j+
}
if(j>6){
if(X_out/256.00>1.1){
i++;

if(X_out/256.00<0.9){

if(Z_out/256.00>-0.05){
if(Z_out/256.00<-0.1){
i++;

}
Serial.print("#S|LOGTEST|[");

Xg = X_out/256.00;
Yg = Y_out/256.00;
Zg = Z_out/256.00;
i0 = i*2;

Icd.clear();
Icd.print("X=");
Icd.print(Xg);
Icd.setCursor(8, 0);
Icd.print("Y=");
Icd.print(Yg);
Icd.setCursor(0, 1);
Icd.print("Z=");
lcd.print(Zg);
Icd.setCursor(8, 1);



Icd.print("S=");
Icd.print(io);

Serial.print("X=";

Serial.print(Xg);
Serial.print(" ");

Serial.print("Y="";

Serial.print(Yg);
Serial.print(" ");
Serial.print("Z=";
Serial.print(Zg);
delay(300);

Serial.printIn("T#");
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vold setupl )
pinModer 88, INPUT 3 ; / /g0 A Bl s
pinkode(49, INFUT 3;
pinMode(A10, INPTT 3 ;
pinkode(All, INPIT );
pinModel2 OTTPUT ) ; / /&0 P B 5%
pinkode(3 ,00TFUT );
pinkode(S, 00TFUT 3;
pinkode(d ,00THUT);
Serial_begin(9600); / /EEHEEEES

i

vold CheckTransmitter( )|/ /BEHAGHTRIZS

TranzsmitterThrottle = (polseln (A3, HIGH, 20000033410

TranzsmitterRudder = (pulseln (49, HIGH, 200000)3/10;
TranzsmitterlpPitch = (pulseln (810, HIGH, 20000033410

i

vold loop( }{
CheckTransmitter{ );/iHPSEITIER
analoglrite(2, TranzmitterThrottle);
analogWritedd, TransmitterThrottle);
analoglriteds, TransmitterThrottle);
analozirite(d, Transmi tterThrottle);
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void loop( )
CheckTransmitter( )/ ARPAETTIZS,
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analogirite(S TransmitterThrottle);
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if{TransmittertRudder=1600{/ /355
analoghri te(2, Transmi tterThrottle );
analogiirited3 TranamitterRudder);
analogiiritelS TranamitterThrottle);
analogiiritelf, TranamitterRudder);
H
if{TIansmitterRightEudderﬁldﬂ}HEIEE§§
analogiiritel2, Transmi tterThrottle);
analogiirite(d, Transmi tterRudder);
analogirite(S TransmitterThrottle);
analogiriteld, Transmi tterRudder);
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Development of Multi-angle Image

Unit for fruit Classification

Student: Jyun -Hao Chen , Hong- Jhen Chen
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National Pingtung University of Science and

Technology

Abstract

Due to the current most of the farmers have their
own experience and simply rely on feeling the separation
of the quality of the fruit, it is this phenomenon to find
out the way to improve. Traditional wax apple quality
grading nothing more than rely on the size and color to
determine the classification of the traditional wax apple
programming, 45-degree mirror tilt by the homemade
one side installed hardware framework, shooting a
standard grid images, image correction analysis, ROI and
side mirror magnification, followed by shooting the wax
apple image, by using the correction factor of the
standard grid image from whichever face wax apple
image and mirror image side, image feature analysis to

calculate the area of the wax apple, RGB and HSV
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average of use of the above three characteristic value and
set out a set of fruit grading system classification system
instead of sensory data to determine the quality of the
fruit. Standard grid image to remove the desired ROI
with magnification, enlarged side mirror, the average
distance from the Layout drop from 35.875 to 37, the
maximum error bit in the longitudinal grid, about
0.75pixel, The

error ratio of about was 1.03%.

experimental data show that the sample area of
difference between the maximum 16.1cm2; H values
differ by up to 22.9. Explore the correct classification
rate in accordance with the classification results into the
correct rate of 87.5% of the premium sample; divided
into medium-sample accuracy was 66.7% and 83.4%;
divided into bad samples correctly. Farmers to enhance
the correctness of the classification for the quality of the
fruit grading digitized by multi-angle shooting, this study
can increase the value of the fruit and its competitiveness

in the market.

Keywords: multi-angle, wax apple, image processing,

grading.
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35mm | 7.27X10° | 1.05X10° | 5.05X10?




25mm | 8.98X10% | 1.36X10? | 7.34X10?
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The effect on sensing resolution
of optical fiber sensor with
different bending curvature

Abstract

In this study, fiber side-polished system
manufacturing of a plastic optical fiber sensor is
presented. The radius of curvature is 15 mm on
self-assembly fixture. The sandpaper of granule is
22 um. We processed the side-polish with the
sandpaper. The depth of the fibers are 0.35mm.
Fixing the optical fibers with the stages of radius of
curvature of 20 mm ~ 25 mm and 35 mm.
High-Power Light Emitting Diode source assembly
of stability for the good of the light intensity
measurement system,the refractive index of the
sucrose solution was measured to explore the
sensitivity of plastic potical fiber sensor to detect
changes. The aim of experiment is to explore the
effect on sensing resolution ofoptical fiber sensor
with different bending curvature. The results showed
that the more radius is small, the more sensing
resolution (S.R.) is good. The S.R. of linear plastic
optical fiber sensor is 1.59x10° RIU,but the bending
radius of 35 mm is 3.28x10™ RIU and the bending
radius of 20 mm is 2.45x10™.

The trend of results corresponds with theory.
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Analysis of Guava Sugar
Content , Size and Color with
Hyperspectral Image

Researcher: Shan-Ling Kuo ,
Meng-Jie Hsieh

Advisor: Ching-Lu Hsieh Associate Professor

Department of Biomechatronics Engineering
National Pintung University of Science and

Technology

Abstract

The guava produced during the whole year and the
Kaohsiung- Pingtung is the largest of the guava
production area.The traditional detection of guava
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quality by manual sorting.But it can only find out the
out-look and size.Domestic agricultural production
gradually rely on mechanizing with automation and
electronic information of technologic procession. In
this study,designing a measure of sorting guava quality
by using heperspectral system which can measure out
the sugar content,color and size that can‘t be detected
by naked eyes. The hyperspectral images provided
farmers a standard of mechanized detection in the
future.Using automatic detection will be faster and
more accurately than manual sorting.The result of
research:the spectrum strength of images by using
hyperspectral system have the obvious characteristic
which is fitable to sort.But the result of RGB and HSV
aren’t linearly.So RGB and HSV aren’t available to be
the standard of guava quality detection. Take the
hyperspectral spectrum strength 520nm~580nm which
is the range of green light to judge their degree.The
result told that the guava with the higher suger content
has the lower spectrum strength.The result was
separated three degrees.The spectrum over 190nm was
allotted to the first degree;between 165nm~190nm was
allotted to the third degree,and the one under the
165nm was distributed to the third degree.l

Key words:hyperspectral ~ spectrum image ~ guava -
sugar content
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Computer-assisted volumetric analysis compared

with ABC/2 methodfor assessing

warfarin-related intracranial hemorrhage

volumes.J Neurocrit Care,2008,9:307-312.

The Development and
Comparison of Brain CT
Hematoma Volume

Measurements

Student:  Cheng-Han Jhou

Chun-Hsiang Chang

Teacher: Hsun-Heng Tsai

Department of Biomechatronics Engineering
National Pingtung University of Science

and Technology

Abstract

To calculate accurately the volume of clots can
provide useful information for the head trauma
treatment. Over the vyears, the traditional
algorithm of cerebral hemorrhage was calculated
by Coniglobus formula method, but the error of
this method is big. Despite there are many
methods of measuring intracranial hematoma,
but there are all some defects. Among these

ways, the accuracy of measurement results of
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CT square measure approach is generally
acknowledged highest currently. However, the
method need to rely on the console of CT
machine. Besides, the most CT diagnostic report
of hospital was not regular reports of hematoma
volume size in our country. It is important to
explore images and measurements in hematoma
volume. We find the method of hematoma
volume measurement that was designed by
MATLAB programming software within the

personal computer, which could

provide another method of hematoma volume
measurement that could to run the software at
the workstation outside the console of CT
machine. According to this study The personal
computer with MATLAB software can measure
the volume of various intracranial hematomas
precisely and simply. It should be recommended

in the clinical medicine.
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Caroline Prandini and Rani Lorenzetti » The fermentation
of three types of sugar » Colégio Bandeirantes > S&o
Paulo - Brazil -

Use of Saccharomyces cerevisiae cells immobilized on
orange peel as biocatalyst for alcoholic fermentation > S.

Plessas » University of Patras -

Production of bioethanol by fermentation of lemon
(Citrus limonL.) peel wastes pretreated with steam
explosion » Maria Boluda-Aguilar » Universidad
Politécnica de Cartagena °

Study the effect of fermentation
time with different
Pretreatment in lemon peel.

Keyword:Lemon peel , Fermentation ,

Pretreatment , Agricultural waste

Student:  Li-chia Hsiao , Yu-sheng Chu,
Yuc-hieh Li
Teacher: Po-min Li
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Abstract

Due to the development of renewable energy and
Biomass recently, many firms start to research and
develop it. For instance, reusing the agricultural wastes
which is to make the new application for the wastes by
using wastes. It also omits the cost to deal with wastes
and the impact to the enviroment. It can also improve
the benefit of agricultural by developing the by-products.
A wide range of waste have a better approach,the rice
waste can be used as a low-cost fuel The waste of
vegetables and fruit can be made into compost, organic
fertilizer, broth or become livestock forage.The aim of
this study is to improve the efficiency of agricultural
waste by-products.Lemon peel fermentation broth as the
theme.By changing the particle size to increase the rate
of fermentation makes the fermentation broth can be
completed within a shorter process.
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The manufacture of model green
house system
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Technology
Abstract

This is a study about model greenhouse design and
manufacture, which refers to automation systems and
common planting facilities in green house. The systems
control temperature and lights factors to provide the most
suitable environment for planting.

Compared with industry sensors, the request classes
of greenhouse sensors could be lower than former ones.
The growth condition of crops is flexible, so using
mechanical switches could achieve demand and lower
the cost. This study is based on greenhouse control
system modules which could effectively control whole
facilities in greenhouse like temperature control system,

lighting system, etc.
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2- 2 FBEETREME L BRI BERFE R £
X B hR kR BEMNER FERE
= #k (Lux) (Lux) %
1 12400 11400 91.94
2 10600 9600 90.57
3 9300 8600 92.47
4 9000 8000 88.89
5 11700 10800 92.31
6 11400 10100 88.60
7 13200 12100 91.67

8 19800 18000 90.91
9 20100 18700 93.03
10 11700 10400 88.89
11 21300 19800 92.96
12 12400 10900 87.90
13 11300 10300 91.15
14 11700 10600 90.60
15 19800 18400 92.93
16 17400 15400 88.51
17 10700 10000 93.46
18 8800 7700 87.50
19 16700 15300 91.62
20 18400 16700 90.76
21 19700 18300 92.89
22 20700 18400 88.89
23 8900 8200 92.13
24 12400 10900 87.90
25 19100 17500 91.62
26 21300 19300 90.61
27 23100 21400 92.64
= 14922.22 13585.19 90.86
2o B4 B A
xR hR kR BEPNER % % 5
= K (Lux) (Lux) %
1 15700 14400 91.72
2 15400 14000 90.91
3 10700 9900 92.52
4 10600 9400 88.68
5 14300 13300 93.01
6 14200 12500 88.03
7 18400 16900 91.85
8 28200 25600 90.78
9 27800 25800 92.81
10 13400 12000 89.55
11 28700 26700 93.03
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12 18700 16400 87.70 16 30400 27000 88.82
13 15300 14000 91.50 17 13400 12400 92.54
14 27800 25300 91.01 18 7400 6500 87.84
15 29700 27600 92.93 19 18600 17100 91.94
16 31200 27700 88.78 20 30200 27400 90.73
17 15200 14100 92.76 21 30900 28700 92.88
18 9700 8500 87.63 22 19400 17200 88.66
19 19400 17800 91.75 23 8600 8000 93.02
20 31300 28400 90.73 24 19400 17000 87.63
21 31900 29600 92.79 25 20100 18500 92.04
22 21700 19300 88.94 26 25100 22800 90.84
23 9800 9100 92.86 27 31200 29000 92.95
24 22300 19600 87.89 Ey2 18848.15 | 17174.07 91.12
25 23100 21200 91.77 1o R4 5 %(3)

26 27800 25300 91.01 < iz
S I A 4 ‘bR
27 33700 31300 92.88 000 | 24 | ra | ® 3 g PR
T35 20962.96 19100.00 91.11 c |z 5'_ 3 ) B
Lo R4S . C (%)
£l AR LR | EEMLRE | Bk 410 | 262 | 243 | 23 | 69% | 79%
(Lux) (Lux) % 411 | 253 | 236 | 22 | 69% | 79%
1 13400 12300 90.79 412 | 247 | 229 | 22 | 71% | 80%
2 14400 13100 89.97 413 | 245 | 227 | 21 | 72% | 83%
3 11300 10500 92.92 414 | 264 | 238 | 22 | 68% | 77%
4 9800 8700 88.78 415 | 262 | 236 | 22 | 69% | 78%
5 11000 10200 92.73 4/16 | 264 | 239 | 23 | 68% | 78%
6 13400 11800 88.06 417 | 286 | 262 | 25 | 71% | 80%
7 15400 14100 91.56 418 | 286 | 26 | 25 | 68% | 76%
8 21000 19100 90.95 419 | 257 | 23 | 22 | 73% | 84%
9 25100 23300 92.83 420 | 291 | 261 | 25 | 71% | 81%
10 10400 9200 88.46 421 | 264 | 24 | 23 | 74% | 84%
11 27400 25400 92.70 422 | 252 | 232 | 22 | 79% | 86%
12 13400 11800 88.06 423 | 262 | 236 | 22 | 73% | 82%
13 13200 12100 91.67 424 | 293 | 268 | 25 | 72% | 81%
14 26100 23700 90.80 425 | 284 | 256 | 24 | 71% | 80%
15 28900 26800 92.73 4026 | 251 | 231 | 22 | 73% | 84%
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427 23 21 20 80% 87%
4/28 27.3 25 24 71% 81%
4/29 28.3 25.8 24 70% 79%
4/30 28.7 26.2 25 73% 83%
5/1 28.6 25.8 24 80% 86%
5/2 22.5 20.8 19 79% 87%
5/3 26.3 24 23 78% 84%
5/4 28.1 26.2 25 70% 79%
5/5 28.3 25 24 74% 81%
5/6 29.2 26.7 25 2% 80%
Iis 29.2 26.7 25 72% 80%
% = 09:00: & & #chh

in | ws | | ag | BE
BIR PR

12:00 B PR BR

T | BT E & (%) *

C (%)
4/10 27.6 25.8 25 65% 71%
4/11 27.3 25.4 24 65% 72%
4/12 255 23.8 23 66% 73%
4/13 25.2 23.4 22 68% 79%
4/14 27.9 26.1 25 63% 74%
4/15 27.6 25.7 24 64% 76%
4/16 28.4 26.6 25 66% 78%
4/17 30.7 28.9 27 66% 7%
4/18 30 28.2 27 63% 76%
4/19 27.9 25.9 24 71% 83%
4/20 30.2 28.3 27 66% 76%
4/21 27.8 25.9 24 70% 81%
4/22 26 24.3 23 75% 84%
4/23 28.7 26.8 26 69% 79%
4/24 31 29 28 68% 7%
4/25 30.8 29 28 67% 78%
4/26 27.5 25.6 25 71% 81%
4/27 24.3 22.7 21 82% 87%
4/28 29.5 27.6 27 64% 76%
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429 | 30 | 283 | 27 | 61% | 73%
430 | 309 | 289 | 27 | 68% | 79%
51 | 286 | 265 | 26 | 78% | 86%
52 | 232 | 209 | 21 | 82% | 87%
53 | 282 | 279 | 27 | 74% | 83%
54 | 204 | 276 | 26 | 67% | 78%
55 | 206 | 279 | 26 | 67% | 77%
566 | 301 | 283 | 27 | e5% | 76%
3o | 301 | 283 | 27 | es% | 76%
2= 12:00i8 ;8 & #chh

< F BE
CRER e | ko

1500 | @R | rE || BR

c [ac || @ *

C (%)
410 | 267 | 253 | 24 | 67% | 77%
411 | 265 | 249 | 24 | 67% | 77%
412 | 247 | 234 | 22 | 69% | 76%
413 | 245 | 228 | 23 | 70% | 80%
414 | 272 | 256 | 24 | 66% | 76%
415 | 269 | 253 | 24 | 67% | 78%
a6 | 277 | 26 | 25 | 69% | 79%
a7 | 30 | 283 | 27 | e3% | 78%
an8 | 204 | 278 | 27 | 69% | 77%
419 | 273 | 256 | 24 | 74% | 84%
420 | 205 | 277 | 26 | 70% | 78%
421 | 271 | 255 | 24 | 2% | 78%
422 | 252 | 237 | 22 | 78% | 85%
423 | 28 | 263 | 25 | 73% | 80%
424 | 303 | 287 | 27 | 70% | 78%
425 | 301 | 286 | 27 | 71% | 79%
426 | 268 | 256 | 24 | 73% | 82%
427 | 234 | 23 | 22 | 83% | 87%
428 | 286 | 273 | 26 | 69% | 78%
429 | 203 | 277 | 26 | 64% | 76%
430 | 301 | 285 | 27 | 71% | 81%




5/1 279 | 265 25 | 80% | 86% 25 17461 6461 37% | 63.00%
5/2 227 | 213 20 | 82% | 87% 26 13642 5320 39% | 61.00%
5/3 274 | 259 25 | 76% | 83% 27 16421 6240 38% | 62.00%
5/4 287 | 27.1 26 | 67% | 78% T35 | 12632.63 5114 41% | 59.33%
5/5 287 | 274 26 | 67% | 79% Low gk
5/6 294 | 278 27 | 65% | 78% = B
Tim | 276 | 261 | 248 | 71% | 80%
# = .15:00:8 /2 /& #cdy F 1 2|3 |4|5|6|7]|8]|09
o R F B
= i AT e
R Bk Lux
#i & (Lux) »r &
(Lux) P
1|8 l3lgle|s|2|8 2|8
1 13240 5428 41% | 59.00% S N R B B o
2 11231 4380 39% | 61.00% , s lslslelelelelele
3 12113 4845 40% | 60.00% i S A
4 10214 4290 42% | 58.00% 3 g lelalalesle|lelels
ESN ()] © o [ N w N w
5 15311 6278 41% | 59.00%
= =
6 18275 7676 | 42% | 58.00% 4 s|1glg|lg| g8|8|g|2|¢g
7 16212 6323 39% | 61.00%
O IRIEBEIRNIRIE|S| BB
8 15122 6049 40% | 60.00% > R laglgl2lelslg|g8|g
9 13664 5876 43% | 57.00%
6 S |lgleleE|lglgls|5]|8&
10 10081 4032 40% | 60.00% S || |8l |88 2
11 9822 3929 40% | 60.00% o lolololxlolele
T BE|E|2]8|8|5(8|8]|¢
12 8042 3297 41% | 59.00%
13 11251 4388 | 39% | 61.00% 8 g (3§ |8|e|l8|2|8]8
14 12654 5062 40% | 60.00%
o |2 |2|8|8|8|8|8 |88
15 11876 4750 40% 60.00% .
16 10942 4596 42% | 58.00% 1.0 RERP R R e(1)
17 9516 3902 41% | 59.00% = #e
18 8164 3511 43% | 57.00%
19 7612 3425 45% | 55.00% F 11213415 67|89
20 10223 4396 43% | 57.00% ﬁ“
21 11325 4983 44% | 56.00% Lux
22 10976 4171 38% | 62.00% 1 |R|2|8 8|3 |a | [% 1%
- [{e] ~ = (0] w ol (o¢]
23 16451 6580 40% | 60.00%
Rlo | Bl |o || |w©o]|wv
24 19240 7888 41% | 59.00% 2 1318|5898 |13 8|8
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N |low|lo|lo |y |w| o | oo F I F kAT E LR E(3)
3 RIS IR|R|(%|8|8 |28
s |8l8l8lglg|BlE|B|¢ R | Fd | MP F s
lo|R|®| e8| |& s# | ER | 2R | ER pE R
s (BlslE|s|El8|E |8 |E c |t ¢ ©)
SIR|G |G |S|& |8 |8 |3 1 25 | 256 | 243 3
S5l8|l8|lB|lxe|le|lB5 |85 |58 2 25 25.5 24.1 3
IR |a|g |8 |R |8 g |8 8§
3 25 | 257 24 3
7 |8l8|g|lg|Blg|&|&|& 4 25 | 261 | 243 5
o ol oo lale < 5 25 | 261 | 243 5
182|888 |88 |38 |3 6 25 | 259 24 5
9 (g2 |BIBR|IR[(8|g|&|& 7 25 26 24.3 5
11 kAT A Q) 8 25 | 262 | 245 5
, 9 25 | 26.3 24 5
=
10 25 | 261 | 241 3
_ 11 25 | 257 | 242 4
3 102345678109
. 12 25 | 263 | 243 6
B
13 25 | 261 | 247 5
Lux
14 25 | 258 | 245 4
1 § § § % § § § g § 15 25 25.8 24.1 4
16 25 | 257 | 246 4
2 slglalglglz|gelgle 17 | 25 | 263 | 246 | 5
NRlo B | |IN|N|FRr|w|o
18 25 | 262 | 247 5
(o) [ee] ~ ~ (o) (o] (e} [{e) [{e]
3 RIS|18 18|12 88| |D 19 25 | 263 | 245 5
blolnlele|e|ololo 20 25 | 256 | 242 3
4+ |8 |8|5 |8 8|8|8|8 |8
@ ~ 21 25 | 259 | 243 4
Elelerlerlerlerlele e 22 25 | 257 | 246 3
5 BRI &IRIBIEIS I8
sl I A L B e e B 23 25 26.4 24 6
6 515 3 2 2|3 s|5|8 24 25 | 257 | 245 4
i < @~ 25 | 25 | 263 | 239 5
; =288z |2lglgls 26 25 | 258 | 245 4
27 25 | 257 | 246 4
8 |8|3|8|8|c|8|2|8|& Tim | 25 | 2596 | 2431 | 435
o > | o =X4 3.68% | 2.71%
9 LIS |&HFIV|BIS|III8|A 1o ERWL

193



wa | #u MP | F R | me | ez | mae | map
S| 2R | xR xp | ER B L) | (W) (LX) (LX)
Lux | Lux Lux | ) 1 | 54207 | 42682 | 9697 | 8727

1 | 130 | 118 156 2 2 | 54388 | 44268 | 9389 | 8450
2 | 130 | 102 158 3 3 | 55747 | 42493 | 9531 | 8578
3 | 130 | 115 145 2 4 | 57669 | 40637 | 9266 | 8339
4 | 130 | 110 150 2 5 | 56215 | 43842 | 9236 | 8312
5 | 130 | 110 145 2 6 |57993 | 40258 | 9082 | 8174
6 | 130 | 112 148 2 7 | 54953 | 43236 | 9623 | 8661
7 | 130 | 108 152 3 8 | 58713 | 44378 | 9267 | 8340
8 | 130 | 117 157 2 9 | 59237 | 40268 | 9556 | 8600
o | 130 | 115 144 2 10 | 50588 | 44641 | 9489 | 8540
10 | 130 | 109 149 2 11 | 55557 | 41936 | 9505 | 8555
11 | 130 | 110 155 2 12 | 56775 | 43248 | 9121 | 8209
12 | 130 | 119 136 2 13 | 56913 | 44534 | 9287 | 8358
13 | 130 | 120 141 1 14 | 53336 | 44606 | 9669 | 8702
14 | 130 | 108 155 3 15 | 55730 | 42304 | 9679 | 8711
15 | 130 | 125 137 1 16 | 56081 | 42778 | 9389 | 8450
16 | 130 | 122 139 1 17 | 55540 | 42362 | 9009 | 8108
17 | 130 | 115 143 2 18 | 54694 | 42473 | 9451 | 8506
18 | 130 | 119 151 2 19 | 53180 | 41212 | 9925 | 8933
19 | 130 | 116 144 2 20 | 50373 | 43204 | 9440 | 8496
20 | 130 | 105 150 3 21 | 50723 | 44765 | 9056 | 8150
21 | 130 | 107 151 3 22 | 54895 | 44940 | 9149 | 8234
22 | 130 | 102 159 3 23 | 56860 | 40563 | 9831 | 8848
23 | 130 | 113 148 2 24 | 55837 | 44215 | 9080 | 8172
24 | 130 | 115 144 2 25 | 54025 | 41269 | 9788 | 8809
25 | 130 | 110 152 1 26 | 56555 | 40022 | 9622 | 8660
26 | 130 | 120 132 1 27 | 53792 | 43973 | 9525 | 8573
27 | 130 | 122 139 1 <y | 56207 | 42815 | 9432 | 8489

T | 130 113.48 147.41 2 %~ 09:00% & 2545(1)

e 12.71% | 13.39

doo kRimL
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=3
*3

:W—L- %
R

R
BEP

:W»—\- %
-l

e
BEP

(Lx) (Lx) (Lx)

1 56907 | 10310 9279
2 57333 9693 8724
3 61154 | 10133 9120
4 56644 | 10377 9339
5 56327 | 10177 9159
6 59357 | 10171 9154
7 56949 | 11588 | 10429
8 55058 | 11547 | 10392
9 57982 | 10952 9857
10 56287 | 10897 9807
11 56223 9642 8678
12 55199 | 11287 | 10158
13 61280 | 11485 | 10337
14 60672 9906 8915
15 60802 9610 8649
16 57997 | 10204 9184
17 56119 | 11143 | 10029
18 59349 9726 8753
19 61201 | 10838 9754
20 62125 | 10307 9276
21 63227 | 10628 9565
22 58233 | 11999 | 10799
23 62536 | 10155 9140
24 60660 | 10600 9540
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The Trial of The Turbo Generator

Student:  Chen-Hsin Chung, Yu-Ru Tsai

Teacher: Chen-Hsiung Hung

Department of Biomechatronics Engineering
National Pintung University of Science and

Technology
Abstract

The study mainly applied to turbocharger, recycled
the gas emissions out from the engine then used it to
drive the turbine. We set up magnets on turbine fins, and
built frames which equipped with solenoid disassembled
from scooter electricity generator. Then we set a rectifier
on the output side, finally completed a turbine electricity
generator model. But the fins are high-speed rotating
when turbine operates, we need to both improve the
strength and decrease the weights of the materials. In that
case, our system could resists grant turning force caused

by fins rotation.
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The impact of different
wavelengths LED for garland

chrysanthemum growth

Students : Po-Yu Shih , Yu-Sheng Wu
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of Science and Technology

Abstract

The main point of the study is about using different

monochromatic light on garland chrysa-

nthemum culturing, and then investigating whether
the factors would improve or inhibit the growth. The
experiment took garland chrysa-

nthemum as the object of observation, and used two
concatenated monochrome LED each by 5W as main
light source. The multi-layer cabinet was for
separating different light sources and as the place for
garland chrysanthemum planting. The result shows
that Blu-ray is better than other light sources on
growth days, growth height, and plant height. So
using Blu-ray for light sources can significantly

shorten the growth days and increase the production.
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	1、引言
	現今國內外皆有許許多多相關之微型機器人，從小型、超小型，都有，各式各樣不同種類的微型機器人，超小型尺寸之機器人在學術上常稱為微型機器人
	近年所知的微型機器人，由美國的加州大學機器人專家開發出來的一種微型蟑螂機器人，重量大約只有30克，速度目前已經能保持在每秒3.2米參考文獻[8]、費斯托公司最新設計一款蜻蜓機器人，它具有4個翅膀，能夠像真實蜻蜓一樣在空中自由飛行，體長達到44釐米，重量爲175克，與真實蜻蜓相似之處在於，它能夠以任何方向飛行，並執行最複雜的飛行策略參考文獻[9]、美國哈佛大學微型機器人實驗室設計了一種能撲打翅膀飛行的微型機器飛蟲，主要用於監測環境危險，比如倒塌建築、洞穴探測和化學藥品等參考文獻[10]、iRobot...
	參考文獻[3]所做出來的微型機器人都有些缺點，像是過迷宮機器人 ，履帶傳動上因接觸面積過小，造成常常出現打滑的狀況 ，穿越障礙的能力有限，第二代就是改良第一代尺寸過於緊迫的問題，以及履帶傳動的問題，行走機構改成蝸桿蝸輪轉動大輪子後面加裝兩個輔助輪，爬過坑洞及障礙物，，第三代，全部利用正齒輪來傳動，以輪子來爬陂及突破障礙物，可是利用正齒輪傳動的方式，孔與孔之間的距離要很準，不然會導致齒輪間卡住。
	2、研究內容與方法
	2.1、機構設計與規劃
	2.3、電路設計
	圖4、微型震動馬達驅動電路
	2.4行為規劃
	(1) 穿越行為規劃分為以下步驟：
	第一步：機器人架立於操作場地上。
	第二步：由手動遙控輸入指令(無線傳輸)。
	第三步：電路板-控制器(接收指令)。
	第四步：馬達開始作動，帶動齒輪。
	第五步：透過齒輪轉動帶動輪子作動。
	第六步：碰到障礙物時，可利用遙控以一邊正轉另一 　　　　邊反轉，進行轉向的動作，好讓機構避免直 　　　　接撞擊障礙物。
	第七步：繼續前進，到達定點後，重複上述動作。
	(2) 爬竿行為規劃分為以下步驟：
	第一步：機器人架立於操作場地上。
	第二步：由手動遙控輸入指令(無線傳輸)。
	第三步：電路板-控制器(接收指令)。
	第四步：馬達開始作動，帶動齒輪。
	第五步：透過齒輪轉動帶動輪子作動。
	第六步：攀爬輪對準鐵杆繼續前進，磁鐵吸附鐵杆。
	第七步：機器人往上爬，到達定點後，維持住5秒。
	3、結果與討論
	起初設計機構是參考以往幾屆機器人，發覺爬竿子蜘蛛機器人與過迷宮機器人，兩者機構並無太大差異，藉由參 考過去參賽者們的機器人，突發奇想的想把過迷宮機器人和爬竿子機器人兩者結合各取其長處，構想出擁有穿越障礙物和爬竿子的機器人，在這製造過程中因為加工誤差導致齒輪與齒輪之間不平行且不順暢，些許誤差造成齒輪磨損加快，嘗試使用墊片讓齒輪之間保持平行降低磨損速度與增加契合，調整後齒輪間的輪轉比較順暢，起初設計檔板是為了擋住齒輪不讓齒輪飛出，測試後發現齒輪被擋板夾太緊運轉不順暢且會卡住，拿掉擋板後齒輪則會飛出，這...
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