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Abstract

Biometric recognition refers to the automatic recognition of individuals based on
physiological or behavioral characteristics. Compare with the traditional personal
identification, biometric recognition have some advantages as memoryless, difficult to forge,
and portable. Iris recognition is one of the reliable solutions for biometrics-based
identification systems. In this paper, Local Binary Pattern (LBP) method is used to extract
features on the iris recognition scheme. A resulting 2D feature vector is mapped into a
low-dimensional subspace using two dimension linear discriminant analysis (2DLDA), and
then the minimum distance classifier (MDC) is adopted for recognition. To verify the efficacy
of the proposed approach, experiments are conducted on the public and freely available iris
images from the CASIA and UBIRIS databases. The results show that the presented schemas
have achieved promising performance by those three measures. Therefore, the proposed

method is feasible for iris recognition and LBP is suitable for iris feature extraction.

Keywords - Local Binary Pattern, Biometrics-based Identification, Iris Recognition
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Abstract

This article is the use of GaP as a coupling prism, and the use of frustrated total internal
reflection; FTIR with pipeline Kretschmann configuration to detect residues of toxic gases
inside to ensure that toxic gas had been pumped into a vacuum. In this study, the use of toxic
gases-ammonia and benzene as the test material to a vacuum of surface plasma waves
resonance angle as a toxic gas detection standards. The experimental results from the
simulation determine the surface plasma wave gas sensors can make line maintenance

personnel will not inhale a large quantity of toxic gases, to ensure the safety of the personnel.

Keywords: Kretschmann configuration, frustrated total internal reflection, surface plasma

waves
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1. Introduction

Surface plasma wave are being put forward in 1902, Wood was found in the diffraction
grating of the diffraction surface have irregular situation, Fano think This is because the metal
grating at two different media, as well as the air interface of the relationship between the
existence of an electromagnetic wave. 1968 when, OTTO first design Frustrated Total
Reflection, the theory of quantum mechanics through the attenuation of wave excitation in

dielectric and metal interface surface plasma wave.

Surface plasma waves because of the unique nature; they have been widely used in
different research areas, such as: chemical sensors, optical modulator, such as spectrometer.
This article is the use of Frustrated Total Reflection) with pipeline Kretschmann configuration
to detect residues of toxic gases in a variety of toxic gases all have different dielectric
constant; relatively different gases caused by the resonance angle of surface plasma waves are

different [2-5].

Kretschmann configuration designed by the use of the surface plasma wave chemical
sensor has a very high sensitivity, even small differences in dielectric constant can also
determine the precise angle of the difference resonance, and semiconductor-based,
electrochemical gas flu measuring instruments, such as comparison, from the Institute for
Construction of a surface plasma wave Kretschmann configuration of the gas sensors with
real-time response, high sensitivity, high stability, without interference of the advantages that

this technology can be used as the maintenance of industrial safety[6-8].

2.PRINCIPLE

2.1 Kretschmann configuration
Kretschmann configuration by the prism / metal/ air composition of the three media, as

shown in Figure.1. At the metal dielectric interface and on the spread of the light wave vector

k, as follows:

k, = (%)nl sina (1)

v, the phase velocity of light as follows:
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C C
V, = —/——< —
n,sin ¢ n,

2)

The above-mentioned two Kretschmann configuration for the excitation surface plasma
waves conditions, prism and metal film interface between the surface plasma waves phase
velocity, phase velocity of the incident light must be greater than or equal to the spread of this

interface with the speed of light before they can excitation surface plasma waves [3][4].

medium I Prism

mediumIl Metal

mediumIl Air

Figure.1l Kretschmann configuration

2.2 Frustrated Total Reflection

Snell's Law in the use of the formula:
N, sin &= n,siné, 3)

nl: refractive index, paragraph 1 (that is, the medium where the incident light), n2:
refractive index paragraph 2 (that is, where optical transmission medium), 6i: the incident

angle of light, Or: the reflection angle of light.

Formula derived from this type of internal total reflection frustrated law, in Figure.2,
when the light through the air layer, and into the lower medium, the angle of incidence greater
than the critical angle, and can overcome obstacles, the transmission medium into another The

phenomenon, known as frustrated total reflection [1].
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Prism

Air

iswal 44 fii \

Figure.2 Frustrated total reflection

2.3 The three-layer system

According to the Fresnel’s equations for the three-layer system (shown if Fig.3), three

medium incident reflectivity can be derived for (4) style. Rix(6) for the total reflectance » "2

representative of the total reflection coefficient [2].

123 ‘ 123 ‘ 5

\ + r23 )ejfzkk |

‘ )rs (0 ‘ 4
, )= ‘92kzl(€)_51k22(0)
(0) &:k,1(0)+ £ k,,(0) (5)

r _ 53k12(9)_52kz3(6)
” (9) 53kz2(‘9)+ &Ky (‘9) (6)

fi2and " of the individual layers 1-2 on behalf of the layer 2-3, as well as the reflection

coefficient, such as (5), (6) as shown.
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Figure.3 The three-layer system

3. Experimental setup

In this paper, the use of frustrated total internal reflection of the Kretschmann
configuration excitation surface plasma waves to set up experimental setup, experimental
setup Figure.4 expressed. The use of the wavelength of the He-Ne 632.8nm laser light source,
to enter the spatial filter to form point light source, point light source collimating lens is
located on the focal length. Collimating lens after the formation of the parallel light through
the polarization beam splitter (PBS) were divided into two groups after the light, TE polarized
light can not penetrate the PBS, the reflection light to the optical power meter as a reference,
TM polarized light penetrates polarization spectroscopy incident to the prism (GaP) as the
detection light. Detected optical prism and the air at the interface will have a quantum physics
effect was wearing, and transmission to the gold film and the interface layer on the gas,

absorbing light intensity and the formation of surface plasma waves [5].

Figure.5 for when the pipeline ruptured causing the leakage of toxic gases, and the
experimental use of toxic gases (ammonia, benzene) as the test material and the use of
vacuum extraction pump poisonous gas, and the residue of toxic gases and changes in the
thickness of metal film will affect the surface of plasma-wave resonance absorption angle and
depth of perspective, has reached the detection of toxic gases. Their Table 1 for toxic gases
and vacuum dielectric constant values can be seen from the table of toxic gases than the
vacuum dielectric constant large. Pipeline because of the concentration and dielectric constant
is directly proportional to, so when the vacuum pump extraction of toxic gas, toxic gas
constant become smaller. The use of surface plasma waves of the advantages of toxic gas

detection, to safeguard the safety of the personnel.

20



HERER FoAE Kol PERERFI0A F21 7
Journal of Ching-Yun University, Vol.29, No.4 (2009)

Power-meter

[—]
—
[T} |
N
Foint Source
| ——
| -~ = == ..
Spatial | -
Fiker / 7 A\ .. Powermeter
) {i” Vi Prtam L
If.iyu = l —
-— — —
He-Ne Laser | FA T
(6325 nem) \\ RS ) v
|'_' Y Metal film (Au) j |
r \ SN
Lens Air = Moy - Soy |-’

Figure.4 the surface plasma wave experiment to detect toxic gases architecture diagram
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Figure.5 ruptured gas pipeline leakage of vacuum extraction pump architecture diagram

Table.1 metal dielectric film on the relationship between the different wavelengths

Experimental Dielectric constant
parameters (nm)
Vacuum 1.0000
NH; 1.7998
CeHe 2.2825

4. Results and Discussions

After the results of simulation experiments, shown in Figure 6 as the best comparison of

the resonance angle, when the second layer when the gap to 51nm, in order to produce the
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best vacuum resonance angle of 18.648 °, when the second floor space for most of the 47nm
for ammonia Resonance good perspective of 26.496 °, when the second layer 46nm gap for

the best for the benzene resonance angle of 30.934 °.

From Table 2 can be, therefore to determine whether the pipeline of the practices of
residual toxic gas is a vacuum to do one of the resonance angle reference point in the sensing

tube exist whether there is toxic gas.

By the surface plasma wave resonance angle and the intensity of the reflected light
changes, to determine the degree of vacuum purity. Therefore it is clear the judge, the greater
the dielectric constant in the gas will have a surface plasma wave excitation resulting from the
perspective of the greater angle resonance. And the smaller concentration of toxic gases, the

surface plasma resonance point of the smaller wave.

Table.2 Experimental simulation of resonance angle of the best

Measurement Thickness of gallium
. Line . Resonance angle
objects phosphide
Vacuum red 51nm 18.648 °
NH; blue 47nm 26.496 °
CsHsg green 46nm 30.934 °

o
o
T

Reflectivity intensity

o
=
T

O s st s s e

0 | | Le i i
i] 10 20 a0 40 50 0
Angle of incidence(degres)

Figure.6 resonance angle of the perspective of the best comparison
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5. Conclusions

In this paper, if the application of experimental simulation of the architecture in Figure 5,
when the delivery of toxic gas pipeline rupture, the officers have to carry out pipeline repairs,
the need to toxic gases extracted to ensure that the pipeline is no residual toxic gas status.
Such personnel within the repair pipeline will not be a large number of toxic gas inhalation, to

ensure the safety of the personnel.

This surface plasma wave gas sensor technology, the sensor can be an effective dielectric
constant of different gases, the reaction at the surface of plasma-wave resonance absorption
angle and depth, toxic gases Express to determine the presence or concentration, for this

advantage with high sensitivity and real-time.

The optical sensing system simple road structure can be applied to industrial use on
environmental security; the future is expected to design a structure using the gas monitoring
system designed for the labor and industrial safety checks. In addition the structure of this
system and the microprocessor to do more easily combine and create digital products, as a

tool for detection of toxic gases.
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Abstract

The paper discusses the 1.2kW Proton Exchange Membrane Fuel Cell (PEMFC) system
which fuel cell applied to AC load and raised the voltage in DC-to-DC system by push-pull
converter. The push-pull converter had the characteristics of low input voltage and high
utilization transformer. Next, the Full Bridge Inverter had the characteristics of low output
voltage and high power environment properly. It provided AC output, the efficiency from the
experiment is 72%. The PEMFC system was stable and offered the application of fuel cell in
the future.

In the PEMFC system, when the current was 1A and 1.9A, the wave form diagram was
stable. However, the current changed to 2.1A, the power was 230W. The wave form diagram
was distortion. It is compared to the steady fuel cell power system by PSIM soft simulation
and experiment. Finally, it also compared to the real measurement in order to prove a

feasibility the research system.

Keywords - Proton Exchange Membrane Fuel Cell (PEMFC), Power Conversion, Push Pull

Converter, Full Bridge Inverter

26



HERM HoE Fwll YERBEBFION F27E
Journal of Ching-Yun University, Vol.29, No.4 (2009)

ik
it
o

L1 PR RIS

Te A IR VLR WK ORE I N T ORI
TR RS 0 5 5 IFﬂJ\E?FIJF'EﬁQ‘*‘F'F VRS U VRS 52 - 58 > R
maf%ﬂ%ﬁﬁmrgl E P BURIOTS Y BT 2 B
f%’J » PIRIRHSEF] 2 f=VURLE T B AR Y~ AR EDOTRRLER N — NPV

%EFE El] Tif‘rpjij l%ﬁ?i

ET’L’J'E[?’?& DI ORI ERY Y% = ] ORISR VI T ot 1992 7
Fp P D PR O BRI T TR e PR el 2 A 5 (United
Nations Framework Convention on Climate Change, UNFCCC) > El%?ﬁzifr:,’”? == F[@“I%‘[f}{
R ATy o (ERLE P S (PRSI T B R g o B iR Y [E
f,B«‘ﬂH[ﬂm IR 1997 & 12 FIETE '¢1Jfﬁﬂ@ ; F—F]J?B%\—Fl-ﬂ ) E'Ji‘?‘fﬁjﬂﬁ
IR g £ SO PfVERVEL - 2 S oh 2008 2 5] 16 FUHAG - S
IR T f WIF’?FE’JWU&?r%?ET\Bﬂ‘IEWﬁ?f?’ A = ﬂlﬁ#ﬁzﬁﬁlﬂ’?ﬂ FVRYE - HEIRSL
BT kL r[afﬁ«' U“"AF s P ﬁ‘“?ﬂ%*—j » EVREE T 3 R JgFJﬁj[Ji’ﬁﬁﬁrtf-'
#i o [ELRLZS BT = 5 CO PHIVE! 7| [F“F” 1% » Al | BTSB 5 F ﬁ'ﬁ'}’?ﬁ@ﬁ'm%{i/%%ﬁ °

ZHCF S R AT S NS RS AR RS S AT R
.Jf; » P ﬁjiy[gylﬁ ﬁl 'EUH f Ji_—k]@ﬁ,]g"%ﬂfﬁ ~: » (ERLE [|ij"—k[§5lﬁ F 'EJﬁBLﬁ?ﬁEﬁE[UEAﬁI’%‘T 3

INE RIS N 'If\_VBM’\%‘I%@%EJTJ[* PSEREE | R
I TR D (B Vﬁ‘%[ PRI AN g Pk AT IRV
ATt Tt S e e S i o T gﬁ@ﬁg_’?}if% J4o [y 2R P LR
I PPN I SR F s i 40%~60% 1 ] - I RE) S
VRS ey o PN R R PSR P B P TR R

'__l

S %22 POREVRIBEERLAEF 17 | [~ IR - T R RSP 5 PR -
P RSP 0 B TR » 7 MR SR RV BN © iy @
BIREVRAR S SASF 552 o SR PR (B R PR

27



1.2kWH TR TR T RBRALZITAR
e dexk?

EERE o TR I IERSIRE o7 Y e AL GEL T PR e &

i KRRy TR B SRR i R ISR ) 5T e R S A

RN A WI%#EI%E*JE?%’I‘J‘:WUH?’? S R RS R 0 S
E IS B ) M IRV O B D -

: ﬂb% e jF][F' Ak o R EERT PRV ‘[J‘FF# [ (BT Y &
ﬂ‘l%‘f ’ [:‘HI[_“ &Iﬁ%@ﬁ:ﬁyz #K‘J THJW\E['J;W:‘[(]#W %ﬁth r& “FJ""*%JI Iiﬁf‘
e A R O 5 ﬂ;ﬁiw R |7 5 TP o IR 7 0

@muul;:@ GCRIEE ISR R UFE Sk il RN A %EIWH%‘E'*D%E@%

PSR AN B L ORGSR SRR R ORI
RS Fer A L,2.3]

L (S AT L S TR [T R R
Ep N ”'J SR PR S T 2 A 7*%?&“7:‘%
AU » 7 5 SR IR T F o S B 5

-~

2. Fénmx:W%ﬁmﬁ“’?ﬁ‘f“‘%%@ A iR E‘%"r%ﬁ ’*T*ﬁ%ﬁ“rﬁﬁ:
jﬁ'fj&trﬁ%{ £] 40%) ] ! ﬁfu:‘ L,F[[ifzguﬁi o PSR 85%))

3. ’\%‘F:‘I%ﬁ : W[gﬁ\(ﬁbj Eiﬂl’*ﬁé@% > Bl ekl S & 5;?"?@?@5}*0@%?
PRIV VIS %ﬁ’ﬂ VS P"?’%Iﬁ%ﬁﬁjﬁﬁﬁu%% FETEERE
TR Rl 5t
A SR ISR TG AR R o RSP S RS
E‘i%’?‘fﬁfb ) ’*AE}E*P%?‘[
5. LEF%'[ /’}%lgﬂﬁpgu“ ﬁiﬁﬁ ?m/ 1W*u 1000MW§7|K MR [EalR!
SR S ﬂ%ﬂ 0~ FEp fIKF@f’ [ 3R PR
AP R GTEPISR TV PR (R I R T A T 5 e 2 e
"TC’:T“;E ’ Wﬁ\ E&%I?ﬂﬁbﬁr“f%%ﬁ ﬂ FIJ##&“EE&# e Aﬁ"‘ ’T@ﬁ‘é lﬂ%‘?l‘L II‘TF I,I_h’}:i,\(
e Fl“ﬁ’—rth/ F%H ﬁ%rmﬁ s N RREE VT [E}V;ﬁ °

28



HERM HoE Fwll YERBEBFION %297
Journal of Ching-Yun University, Vol.29, No.4 (2009)

1.2 P IpY

PR = JTJIZIJ"’EJ@‘*J?E& FHPFERLT Ballard Nexa 1.2KW #7720 555000 Ei?(ﬁb
(proton exchange membrane fuel cell - PEMFC){it$% 4 Ff’”@ EERMESEORECR o %{bpg UL
PSR 26 (R > JECT T 46 D141 A R IR LR T
AR A B ﬂ”zﬁ‘%’?l’ﬁ% b RIS F PR Jﬁﬁﬁt[ﬁ}ﬁf'gz IR gk e RIS B Y
g Jé@%ﬁ% = U R EE R o A [/’FiJI”J‘*Elﬁjéstiypi ;

L5347 1.2KW BT 50 i a7 %ﬁ'ﬁ’#ﬁ [% o
2.9 L.2KW =2 B RCSRT Fp [T i

BH T L2KW BT OIS R T @&mﬁ
4537 1.2KW BT 0 RIS Frp 8Os ier | -

1.3 TR
178 AERY R

FBH AR R 2> SRR 1 2KW T SIS o M
Pas I Bl

2,531 L2KW 1" 2 BRI Bb IV T RIS

Eatdlcl /VFE'FTN%‘;% %ﬁ»‘” B 1.2KW TF 2 SOl L e up;rw_f
B~ T R B ljF ’ l’pt'ﬂrﬁ'wﬁj (S J]%ﬂ

3.3 1.2kW PEMFC Ffcdliii ok U i

RSP R - 2 %‘;EZF"@%FFEE}ZZ RGPS o T R R
R S ‘ﬁé[ﬂ\_,ﬂiﬂil

AP 1L.2KW PEMFC -l - SRR 357

I | HAFIH L > 350110 12KW BT USSR b P sl el i i o
fj 7] PSIM ALy 0 U (SR I B

5 EHPHFL

29



1.2kWH F R IAT E R TR BB A LITAR
e fed?

] PR RO L R (R A RV R PR -

PRI [

2.1 AR FAE G- 47[3,4.5]
%I%ﬂsh@mggq Jetl k) 1839 = o pli IR S - TLELL (William Grove)

30



HERM HoE Fwll YERBEBFI0N %31 E
Journal of Ching-Yun University, Vol.29, No.4 (2009)

T S I RRREE 1 RSB UR  EE OR S T I e g
SR e - T PR L2 TR E‘?‘fﬁ:’;%‘ > VIR S i
o 2 PRI U R SR R (R PR R I TR RIS RLREA
PSR IS PRI DRI . I R 2 F’%L .

C A

[fi2 William R. Grove 5 i E 1 o Bl

”i‘%lgﬂﬁbd*‘:"ﬁimﬂ% PO PO R TR RCEME] kDR R v Rt i (=590
FIPT SRy LT [T o I PRIt i b Gl e BURSR b e
?#J‘@f ;ingné;éﬁziw W RO A TR -

2.1.2 SR ERPE A

SRIFRTP = ferod 3= NBIFY > PREVE BT EREEE] ~ pInpb BT Jap RIS Y
(RN o] - BT VRIS P (Proton Exchange Membrane Fuel Cell » PEMFC) »
@I%F"@%ﬁ{jﬁ‘ﬁllﬁcﬁ‘ﬁb(direct methanol fuel cell » DMFC)E@[?%[?ﬁLb(aIkaline fuel cell »
AFC) > FIREVE] e | BHEASE] P (phosphoric acid fuel cell » PAFC) » iy ikl 5] 7

| RIS %ﬁ?(molten carbonate fuel cell - MCFC) ~ [l F":% il ?‘ﬂﬁb(solld
OXIde fuel cell > SOFC) » & Qﬁﬁj‘%«[ %—ﬁﬁp’%ﬂ Rl 5 ffJUf/['[ﬁ‘ 3 .

31



L.2kWH FREBMH ELEREBRALIAR
et fekh 2

: B @ P R T S

w 10kw 100kW imMw ioMw o 100MW

DMFC

PEMFC

SOFC

ey |
eled =

AFC

A3 SFVR o e ! 7 i 6]

22 B RIS D (ERC

EF L ORISR TR 2 B S R BN SRR A R AT SR [RE S [ > 0T R
PR AT RIS ) I AT (anode) = [ i (cathode) Py st - X118 B
ER . B S 2 TS e SRR (e SR OB - BT e
PPEE RN 4 e [1]

«112():
» 1,0

H,— 2 +2e 11200,+2H"+2e — 1,0

4 17 QR R L]

IR R RS TR RIS R RO R
[l T E 1 o 0 A R [ S e S U e

32



HEER BN Foi PEREOBFI0A H3BEAE
Journal of Ching-Yun University, Vol.29, No.4 (2009)

H, —2H*+2e"

R B @A T R o ) S Pl e A

?“ FEREERAA o Tl T S5 AR w?ﬂ#ﬁﬁr@ﬁ?g@f? ik
o ST G (B (N R RS e o g A

Al

2H* +2e‘+%02 —H,0

F” I—F Fg!usvf:H[g@I;I » BT —1\%@;1% %ﬁ&b'?[){,}“g [/ﬁlé(@f}éjt }:g: yjﬁ@ s

DERAVRE S > Y B

H, +%O2 - H20+}ﬂ’+’§i¥?ﬁ

23 BT CHUPIR Eb R 1

BY= 0 ORISR T 2 R AR AR TG
MEA) » (T2 500 Bl Tt~ e AR - 7y fE'JFJTﬁEI?"fi‘H"%H FETRIE > ST

TS 4;»3& BIFEDAT » YIST -

#- (Membrane Electrode Assembly,

g
- MEA "
1.5- —eeeeeeeeeeeeeey,
o K #
&+ +
& i
i
-

\'—mnp

5 T B R 7]

2.4 1.2KWET" 2 BRI BT sk g (8]
Y U %ﬁp i 1 Ballard Power Systems ** Cfi F’?@Jﬁa Nexa Power Module > &

33



1.2kW & %i#ﬁ’%ﬂ%ﬂ”iﬂ’%’i&%ﬁﬁ?#ﬁ ABLZ AR
é?./i'\ﬂﬂ ! Hé =) mA

ISR D 1.2KW BT B ?5?“?5[[7 PR AT 2
MexaMon OEM Ef i i » U1l 6 » 225 E'lﬁf\?g'ﬁ
158z AN [jﬁ s g@dE ~ FGaEA B &ﬁ'j [fl

"BALLARD s

NexaMon OEM 2.0 e
M2 kW DO I_mmm

Sl 1 @ B @ P
Other vt ) s sack e Toor [

ﬁ’ﬂj‘uli{.‘b 4 ) E[JI:[J'
R T - e

nﬁ

P o pon
o sn o<y
o w P
Pa o = o 0 0 0 0 " b
[ o D Pt 1 . ¥
L2l ] et AT 2
s e Poe DATA L OGGING: COMMUNICATION;
AT wur = -

botods Leg: el Porti_ sppr; O
o u e
Fon o Pl i‘\ :! FS—— ) e
P B Low FEE s Ve il s e
PO s e | PRI Gua e 1 Pry TOOLE:
P4 Porge ik PN s Vo ey
PO ok Cove PEL RSAR pex. P S o |
i o P 3
S e F= = Coslng Fun | | n-xf 5 4 b 4ok |

g\i‘qﬂ 6 1.2kW #1=" 1 BT ’F‘:ﬁ% MexaMon OEM Eﬁ—fﬁt’ﬁﬁ’ﬁgw]

PSSR b (=t R RRTHRIBHTER - SR b 7 oy 2 S0 gy il
B - B (R 53 BRI ”L”%ﬁ?ﬁ

ARV ER W ARPLER o IR 1T

#*.1 Ballard Nexa 1.2kW#i—" 7 &ﬁ%&%l Fepais ﬁtﬁﬁ‘%

ELE‘

Nexa Power Module

fiart ks 1200W
POWER | jfiit! s 36~40V
e I i 46A
IESE s 870mL/hr
) s Sh=L 99.99%
SR -
jidp * <]y | 10~250PSIG
o R 5~80°C
T e -
e 0~95%

2.5 I T RIS P £

—

11

s

i@t,‘}##¢“ﬁi&é (Push pull converter)== “ﬁgf Ay (Full bridge inverter) (=

34



HERM HoE Fwll YERBEBFI0N %3BE
Journal of Ching-Yun University, Vol.29, No.4 (2009)

£ 1.2KW BT SURUSSR] Foh - sl BRSO T I A E R Y TR
FofEBURCE!

2.5.1 $#EFFVEEEES (Push pull converter)

HER IR B B DU 7 B 2 R S A R T
iy * WI%EJI?E?EJ > SERLIN BB I}J Q1= Q2 3‘%171&3 B '?‘ fiofi * B o HABEH
RESRIFAG [~ B TR ] > (NI SRR AP 5 i R R R
st KB T IR R Lo = R Co Wﬂ%ﬂqﬁw > SIS (S5 A -
Rl biead Lo AL A [ AL o R (G L ST %1@05

+o—e-
. =
Vi1 1 |_[>|_| Dol Lo
© e SO oy
- b jk—L Npl Nslm_ :
o o Co— o
Npz N=Z
i SETU B . .
I Dz
02

[fi17 AR RS LA

iR IR I R R AT

(1) [ FEF s b R F%FI"TEAJU/ PR P AR I T - A [
F[ [lfo! &= iy |‘F’“I . %#&Jﬁl&wﬁ IEAE—EA“X ;“:JEWIEEFU ?ﬂ}d

(2) HE IEIH F"?E' FTJ (EEf FT‘JUF[ AR ﬂglﬁ WI%P}J T~ L _n;m'iﬁnﬂ

(3) F'”’f”ﬁ?”' I/ 3=ﬁ’§€'zt"’%$‘fﬁ[,ﬁ/ ‘F[H}? W EVRUA R R [%I PRI =i F S

Japi e R T ST (e -

(4) [ RMESEOR R IR o T I A [ PP P
i -

(5) HEHFUT A fob B [Tt E AR 588 BTN - U Fj"ﬁ (E F“F[,
tH 8RBT BTN xﬂﬁiﬁglﬁﬁ& E%Jrrf [ ORI & EE
ﬁif@’“‘&’aﬁ@ ANEAR N "'_’?*fﬁﬂFTJF ARE IV o R g TEJJL%
it

35



1.2kWH TR TR T RBRALZITAR
e dexk?

(6) +\ e ek S (S)Bl ahialy A BBl IR T SRIERL SRR - AR
Fe S 2 BEENGE 5 Phm TERLI Dot Pl R L ] e F'ﬁJPﬁ@? VI

e ©

25.2 2 gY@ 38 (Full bridge inverten)[9]

- RS AR ALY A o OB o P AR B R 2 A
SRR T T A o SRR S AR 2 A
PRI ER b U AR SO o O TR A 4R 2 A

—m

o -
+ o +
T
Do+ DE+
o+
Wd Vo
TE-
SN
_, | DA—- DE-—

8 2 AR A

AR 2 A EE A y;u;‘r:ﬁ EFURI NI - 11 Bt PR TR
Ta T~ Tg o~ Ty &P ﬁ[f'?E‘D Dy~ D '“'Aﬂﬁif FJI,T T TR AR
V, =+V, > F,_IE&FjLT?(;’TquHEEUTA Ts * 1D EJ[JW?M?F,JE&F%’T AUl s TRl ﬁ'{T
A1 Tg IR R > V==V o FIEVEIRALASE T, ~ Ty o iy Dy~ Dy PIFVHUS FIEbFE
) A IR ORI R A PR

26 B IHER R

PR = B T TSR] e PO e ﬁﬁ‘FTJTJI?‘u BV IREE G IR E
el [T YRR TP éﬁéﬂxg‘\f GRS PP - R
R R E SRR 2R T IR PSR AR - R A
HALR S [N RAE D 2GRS



HERM HoE Fwll YERBEBFION %3I7E
Journal of Ching-Yun University, Vol.29, No.4 (2009)

Cheng K.W.E. &7 * 4" DC/DCEAMEZ T - =] F Eﬁﬂ#f FLABHL T | 2 iy
s 'TF[ FIFU[10] - # §F{?k’|1‘31”J°%[ El g E W\BW' gﬁﬂﬁﬁ ,f]ﬁIEL TE o SR
S WL T SRR R T 2 e 2O [ I BB TR
B E AR > 2 2 %’7 S FAE AR T A o EEL F FE
P%4ﬁﬁ@£%ﬂFE%WWV£%;mH%%?ﬁ?ﬁﬁﬂuﬁﬁﬂﬁfﬁmwﬁ
Bl ﬁ%J’%JJ@ME?%ﬁHﬂ Lo T W'JIF#F%%‘%&'W}HEU SR R
an O O TR o F A A AR =S (PRGN R PR L
ERL10V - lL#sfﬁn EJ[JE'lliﬁf&éﬁi%ﬁ%ﬁJ3<F'EJFﬁ$JJ/‘°’JT§i§*JI"E’ﬁfﬁ}%ﬁfﬁﬁﬁ SRR
?p? ,F;f E@??ﬁ)“'%’ﬂ[ﬂ] C. Agunarf“ﬁ”}l‘*ﬂjﬂ EpRIEE = ﬁﬁ% B 88 (ACFBC)
R SPWM: 5> I iéiﬂﬁﬁﬁﬁ&i@?ﬁﬁ%I 3“—7%&*;%%[13] - Palma, L.~ *
P = e R (TR H 2T I P RS - R R RS
YRR FIFERUE A sEs o S ’“75‘3*?“ AN i SR TR I e
FVE[14] - Hpsns - VAR ﬁ?“ﬂ'i‘%a‘ SR I FRE N E s AR ()
MER e S Il st > R L 24V~ TiEs350W. N FA5] - Ak ﬁ
ET g R PR PR S = ﬁa“? ey o AUt iﬁ'%%ﬁ”%? B[ AP
g ﬁ'}"}’ el %”Eljﬁi%m%pﬂj\«% SEp) SN Al R R »Jgpgﬁjiﬁiﬁ
R Tl S N TR

3.1 P YA

FPE EI Nexa Power Module 1. 2KWET-" b B e il by 4 s 42
R T - HF éﬁﬁﬁ%*@’ﬁﬂﬂﬂﬁnJ%w%ﬂ’MW%W"
converter=2Full bridge mverter[il;_\: FIENIEIH] o Fre iPush pull converter ] =
200V %7 - F M Full bridge inverterh] F RS £ & i 110V feb i (bt £ )
]+ H R O

37



L.2kW H 7 BN B RSB B AL IR
e FEE?

Hydrogen
Fuel

e

[Bi'9 P, s S
3.2 {EIIFEER
BT IR F PR ST RAOV S T PR R R

S HESH 2 200V A T HE] 52 MR 2 AR B iy
,m%“fﬁuﬁ@ﬁ"i/mﬁllomﬂ o

[Fi110 HEF 0 RMBL EREE A

38



HERM HoAE Fwll YERBEBFI0N %39F
Journal of Ching-Yun University, Vol.29, No.4 (2009)

PR R T 7 IMOSFET iy =5 ﬁ@f'ﬂ%% ’ ﬁij@’ﬁjﬂlﬂﬂ%ﬁﬂf At/
PWIM e O3 1 41 s I ot 40K HZ [ LLES 7 IPSIM

PR B L W e

Lo
° [~ MFA A'A'aN

?
E

¢ >

&1 - 0.5mH :
o Co 5

— 47 uF

R
134

- as e

L S A e

VTR PWMEHIL) - 1 PSIMI AT » 1T 127

IRAAHE)

19.45 12.50 19.55 19.60 19.65 19.70
e

(12 ZJfi] F*TEJ;'/ PWMGHBEIL T [l

A IHH';”F%’E{VO ) ElPSIMﬁﬁ‘?EﬁH%’ i/[lq%\'lﬁl’%? ) JJ‘?\%%:{FEE@@I 200V -

39



1.2kWH TR TR T RBRALZITAR
e dexk?

200.00

150,00

100.00

0.00 .
0.00 10.00

20.00 30.00 40,00

13 fE T

3.3 iR

AP A I B VB W © b R e D
200V 5§ IR 2 RS FEOE AT R L RS 1
FAP AL BB T BT RGBT i

3.3.1 ikl IRt
Do PRREETES O 14 777 A PUABRERT I ERE A (1 AR e
I PWM ?‘%ﬁ“ RO T £ B TUP25O 5 109 PWM S0 » B 18 £ 89
i (ST R g f"%u&r%"éﬁ'ﬁﬁﬁ% [T > SRR - (R R
Ry WP O BRI R o Oy T b S R RIS TOSHIBA
GT30J301 » 31 IGBT VCES [IUHL’EJ{% 600V ~ Vggs 5120V ~ Ic A1 I,:purh,’h £ 30A o

40



HERM HoE Fwll YERBEBFION %41 E
Journal of Ching-Yun University, Vol.29, No.4 (2009)

1k
Vee ) RGP1SM
20
o—se H.C Voo i D106z 181
390 T
3.3VD_‘/\/\/\[_< E:S Vo d zate
’ : Souce
PilMoe— 4 K o 1 104 1 22u 5 g a2e <
T T . B W
7
—4 N.C =ND N °
WY 1104 | zzn
Dl SE

piLa vk i g et

332 ZHFFRR A

Ztﬂt;‘/%‘?fﬁ?“%ﬁﬁ%'é' Sl TP ﬁ‘]“"éﬁ%@li ;g?ﬁ'(insulated gate bipolar
transistors, IGBT) ~ 4= @’Eﬁ ﬁ?t[',r%f*’%«bﬂ\j, B FLF’H%E‘/ s El fﬁﬁf e = %lfjfﬂ‘t’
R AEFFI R AR e T L PR R RS R P HRA FEN e | 25 TR R )
Qﬁﬁ*f“ VR f' i §*§@Eﬁ@ﬂﬁfﬂ¢§af&F’?g:f”PWMEEJ‘ﬁiEL FIFIH ILC{Sp]
ﬁd@a‘gﬂﬁj’PWMgﬁ‘@i@p YR TR 0 W F7{F’?3=60HZ£L‘¢1’41 VR o ZI:’UIDL?' 5 ﬁa“y ==y
SRR o HELR YT (ERCEIRIS . E'ID“'I*::FF lict FTJQa Qa™ Qb™ Qb~; “”F’}FJ
i Qa’ AIQb [FIFFIELEH - Vo=+Var + FIEVEILAAZIQa” ~ Qb [l + #{Qa A
Qb* [ﬁJE\ﬂjiﬁiE]E?j » Vo =—-Vic » F‘T{%‘&?‘:‘jﬁ L3EQa” ~ Qb %ﬂlﬁﬂ%ﬁﬁ ['frﬁfjjcgt‘ﬁi[p ({0
APy FRTREEEL e g e

el ool
vac Lhorn

chO a4
s I

W ]

15 FHE 2 AR B B R

41



1.2kWH TR TR T RBRALZITAR
e dexk?

EIB‘?EHF%’ERVO FIPSIM s iIDQ%ﬂ‘lGF’?—] » FERERE R L 110V (F | I ) -

[ﬁ% Eﬁﬁi;f?ﬁﬁ‘ =gt Frp@%u—n}g I/ﬁiﬁﬁq:r B

3.4 3’[ W‘FF'-[ F‘-f,tl

Zt’ﬁlf“;lwuif’valq”Fj‘q—‘“é‘,[ﬁlF' |Buck Converterﬁ’ E%%gﬂﬁﬂ?ﬁ?ﬁ%”% FHpI T

%ﬁ%’i’?’ﬁﬂ%}ﬁ? IFI—W Wxi7 2 IFI—WI’E% %‘EI*J[’E F“?’%H%Lb ﬁéhﬁ?’g&
Eﬁ EJIJ?T%F“%I‘E%%E*JI PSR TR ﬁ?H.Fj‘:f’EJtEST R b (e 312
Lbj“ﬁw;#%;%% nq‘?ﬁI ’ i/pqgﬁll?)—’ﬁq °

|_|<]_| ) 261 @Vout
I LT PR l
(ﬂ%uv —r?uu 1 Z% —rmu %
+ 6K
0.1u 100K 1

36V

¥
|

— * ' Eattery ¢+l
- = 51

7 et e

42



HERM HoE Fwll YERBEBFI0ON %43 F
Journal of Ching-Yun University, Vol.29, No.4 (2009)

F‘ ISR D E e R - FIPESE] b S F 1Buck ConverterfiE = 36V 1 L
j,:l;? Fsiﬁy[gm = K =I§J[ F%‘iﬁﬂu I E{igbﬂ//qgﬁl ) Enpsuv@@?g@%, i/[l[ﬁll8fﬁ—+ 0

000

.00

[fi'18 Buck Converter‘p‘?ﬁ[%?{ TP F R EL IR

E'%[gﬂﬁpfﬁ'ﬁL IFLf ’g&ﬁ [?‘iﬁﬁﬁ IWVIFE?EI}JIL':’ ]ﬂ1fl36VJ/F
VPR Bl EVQEUI/H%\' ) E[IPSIMEI'I\?E'T?\% f/[ﬁ%ﬂlQﬂ?ﬂ

19 P

43

F:F[Ei& N FIFL{



1.2kWH TR TR T RBRALZITAR
e dexk?

&n
:.)_l’:a:
Sl

+

Tﬁ

I 1 2KWRT o U o - B il e AL 2kw
PRSI Y o e o e -J,Tjﬁ FED B A E > b3 5F Fipush pull
converter = full bridge inverter- ﬁjﬁlfﬁﬁ?m q\r, GEIENE] tffilﬁﬁﬁjpllgf( 'WQLTHJF“'
2 oL RLIE Iy & 50 SR AL 2kWETS ﬁ\&ﬁﬁ%lgﬂ%ﬂj T ) FH 1 B

pJF[Fﬁﬂﬁbléﬁ, 1F,push pull converter = full bridge inverter = ﬁ_ﬂﬂﬁﬁ? (A (S N
FEAFPIF léman ETL'EF'%“'%F,[[*% FFRVErT “IJFIF%FS‘IE ll}ﬁ ‘?@@*a‘é'ﬁr
@iﬂw B © 2 AT PSIMIBLEI IR s S B ufw B

f f'mf’?ﬁ,l%ﬁﬂ Jé/’ WFF‘# th‘%\' » PIFSRE EHIPPE ) =N “L?”Y’E& J/Fjif*mﬁgﬁif 5 [niﬁ”@
£ ]—_I'I BlimL J/gill': BRI i F”FI%F ﬁ&ﬁ%?ﬁfléﬁﬂrﬁ A O B

PO - EBIRRIERIGRDM

41 15
411 TRFPRE £
1.PEMFCHESE

7 Efl B AR ”j*ﬁ”%i“” 'iBallard Power Systems * il El’?ﬁgiﬁNexa Power
Module > Y1205 EUSEI Y ELL 2KWET= 0 B SR B - Il el eV
jfiﬂvm K Zk o H HIE[JFA'[ 1"Nexa Mon OEME’?}?LﬁjJI%‘E‘

iR A Eirisin S L

[ji20  L2KWET="2 5 T ] st T it

44



HEER BN Foi PEREOBFI0OA K45 A
Journal of Ching-Yun University, Vol.29, No.4 (2009)

2B

R RN PRSP R TR SR ssE L 2 - 4
%\'215’%? o

e i

'rJLL['[?ﬁ?’EJ*I 36V
?’Lﬁ’b%ﬁii : 9AH
%ﬁﬁﬁ'ﬁﬁ : ?ﬁff&?ﬁ%’

22 FIAVE I A

45



1.2kWH TR TR T RBRALZITAR
e dexk?

i

B9 © RF-120

- ]'E”F%,:”Ejti AC110V
- ]"EF{T*% - 0.454A
gk 1 50W

i 1 60Hz

4.1.2 HERFZUEEE

L

HEFI IR L 2KWET BRI bR AL 4OV L [ Pl At
il i g RS R ] 200V T AR 2
F%Ltl q%‘[l °

7Sy LF\I s ;[,—gfr R | t\'y} f S

ﬁ/ = j} E“Eﬁ_‘ﬂq ,I-;J l%ﬁ 23 /.\J}-%#L[v
o 1

vs{tyanv

—s+ TLEZ50 J ’—TLPZED J

gl

Vo
Lo

To
Vi

TL494

({123 R

5 R R

1PWM3

Push Pull Converter £1 PWM 7/ [1ffl 24 . » 1 TLA9A FLSSHER > =155 PWM
AR VL TLP250 72 (Bt » BRI 15V iR 40K Hz -

46



R SR

oA Fwil PERE IS F 10 A

%478

Journal of Ching-Yun University, Vol.29, No.4 (2009)

Tek ..

Trig'd
+

CHz+
CH1 S.00v

CH2 500 M ES00ws

K Pos: 0.000s MEASLIRE

E|:H'|
=
15.4%
CH1
. THIE

653y
EEHE
=
15.2%
CH2
F9(E

.40
CH1

IEEE]

CH1 ./ B0

[ﬁ124 Push Pull Converter” PWI\/IE{?EUMHI&/H%,I

Push Pull Converterﬁt'i}%ﬁ%ﬁ?mov ;

Tekais | —

600.000W5S

[{#125 Push Pull Converter & Jfy! 1347 !

B R W - D 26 7 -

47

H g P B 25



L.2kWH FREBMH ELEREBRALIAR
et fekh 2

126 JE s I

413 2 fffz e

2 A R AR R T 180V [ i FI M IGB TRt 1%
110V & S > [fAg= e il o] o 2715 = A= aR Y oAl -

%1'27 Qﬁﬂ— A e % .ﬁ/quﬂl

FUE P AR
LPWMIL 7

Full-Bridge inverter £l PWM j ELJIMU[FN 28 . 5 EH\F* LT, 180V 0 (15
%JJ:D ﬁ\J—J\i@@i{_ ’ FLIELJ‘I:—LW IGBT g‘u—‘%.@ L] \’_F:T'EIE lsnubber F;:TL_E[%—QFE[;_I‘__F:I o

PWM

_-Ellll

48



HERM HoE Fwll YERBEBFION %497
Journal of Ching-Yun University, Vol.29, No.4 (2009)

TekE® | o

a f
m PAPRTY AVRRgar papoa bl |
. e Py sl

I 100V : S M40.0ps A Ch2 J 320V
: : : : : l+v600 ooops : ; :

&?ﬁ'ZS Full-Bridge inverter,/ PWME{@E{J%%@I

2 g L

Full-Bridge mverterﬁ?“'giﬁ I%H“W‘lA e F‘ . Hﬁéj};qﬁt y100mV/A » £ T ngl #45
500MA » fiijt i) I [/29 -

TekiEl |

M100msA Ch2J’ 32.0\-'":'
[diE 500maA : -

Z UW" 600, 000}18 .

[{29 Full-Bridge inverter it i1 7

49



1.2kWH TR TR T RBRALZITAR
e dexk?

Full-Bridge mverterﬁ?“‘%ﬂﬂ%ﬁf#l 9A = F‘ ’ l*ﬁf%#‘*t ,100mV/A » £ jg{,w[ﬁi_
£ ﬁtl VR qgﬁlypqaa\gorgﬁ

TekER | —

:::]:(:14

CH3b

Ch2[ 250V M[10.0ms A Chl 7 185V

1.00 A
5+~ [0.00000 s

[ﬁlSO Full-Bridge inverter#/ @Ug—,}m%{, R0 [f;ﬂi

Full-Bridge mverterﬁﬁ“"%ﬁ F%ﬁﬁ"z JAE F‘ ’ Hﬁ};&%t ,100mV/A » X 11;[11‘/@—

£L500mA > ﬁ?“' IR q%ﬂ(/[lq%\'BlF’?ﬂ o
TkiEL

R it

V\/V \/ \/ \J

M|10 oms| A‘ Ch2 J' 32 OV

i3+~ [600.000ps |
q%\lBl Full-Bridge inverterd/s 3EU§?LI'3—7}T WP, [ﬁl

S00mA

50



FEZHR FoNAE Fwoill PEREOIBFI0A #51E

Journal of Ching-Yun University, Vol.29, No.4 (2009)

T RS T GA00MVIAR > SR A LA - LOAR2IA - T ]
il ﬁ[?ﬁ#ﬁ?ﬂ@“\lﬁ » El Fjﬁf:mf‘,fﬁij B - g Pjﬁ?éﬁﬁﬁ\%%{ﬂt » R
AU AR T BO2ARS AR -

FUIRIS2. gt P YR 1% s e Er’,‘FuII-Bridge inverter J[1E4 = 200W[Hf > M5 iy
e Qj’ﬁ%‘f 1.9A > [fy] F{,ﬁl} 3:}?XLZBOWEJJ‘ F%‘ﬁﬂjﬁf? .Q?(?TL%L—}?_JEZ 1A -

T
300
200 P ad
100 / ——TH
0
0 1 2 3

[{'32 Full-Bridge inverterft 1 {PrH % 1175

3 ST

Full-Bridge inverterﬁE?J‘L rFq’E‘*l%ﬂrfi"*ﬁ 110V 3%fifi) » H 1@41/%1,% b A9 EE160V
S PETRY R ERE N AG E  RURN L] Fﬂfibjﬁﬁﬁ%WﬁlJEJ% il

VP R RI335 . -

L ST s T -
r ' v o
o SN N oM
[ O N A Y
bied et LT T VT W

CH2y \ b (\:..?;. e \! \J
VS \\;‘ IRRTS SRR R \J f
VoW W Y

.|.100.\."..' .........

M|10 Oms A Ch2 a 32 0 V

i+~ [600.000s |
[ﬁlSS Full-Bridge inverter*‘éj‘*]ﬁ[]ﬁ?ﬂ ',Fﬁf:’g’tf@ﬁ [f;ﬂi

51



L.2kW H 7 BN B RSB B AL IR
e FEE?

R = AR HORIR - R34

i34 2 f i@ A p

414 FHRE

HL2KWIT" 0 SISl P e R o ) b B e A UATABEER
S P ISR I | f S SR A
1 R I R R T ) T 6V B A T D
PSR ST B 36V 3 -
35 fr'f';ilfjl Fj‘l-_T‘?{L[jij FWF;‘-T%—TE% = ;’&Lﬁl .

Vin=40V [
== 470U

Vout=36

= gateZD—OIOLChargEVoltage:SBV
=015
§— Dischange Voltages36V 21k

8
1
S
= Sl
1N4148 Onioft i
T

iigsie

135 EF?JI TR VRS EREE B A

52



HERM HoNAE Fwll YERBEBFI0A %53F
Journal of Ching-Yun University, Vol.29, No.4 (2009)

[ 36 £ L2KW T SRS P E e R o AN TR RIS B e e

Tek .1 [l Auto M Pos: 50.00ms  MEASURE
+

1+

CH1 200y P 250ns CHZ . 244my!

136 e HrrETees b A LT

- @371; U *}Zﬁ?{%l I B?L 'F“‘ ﬁﬁ jﬂl F{Tﬁﬁp y}_f SR W, [ﬁl » E J:E*E{M"
36V /] e

Tel: T [E] Auto M Pos: S0.00ms MEASURE
* GHT
= A
352
CH1

e

a0

cH2fZE R
EN
cH2[ZEEH
FHE
Math[EE EH
FHE

CHT 2004 M 250ns CH2 . 244my

1+

[AIS7 2 ED LT

53



L.2kWH T RBIEIAT B TR SR ALIA R

L I

T2

IR R AT

42 RIS
D LKW BT SR b LR SRS R I 39
P R RISl 40 T -

ORI J[R38 -

)

138 Ferv b o

3
+
Qat Qb+ ’_{E}
L

Juiche

1062 i

Qb-
1k RGP1SH
20
—gN.C Vi - D1062 8 —{f N.CVee
390 100 Ga 390
3.3V e TAAAA A . 3.3Ve TAAA4 A Vo
K 104 = zz2u BB26 X E V°>—I =
v
5.6
o4 N.C GND: . . o4 N.C GND
=104 == 224
DS
L1k
20
] iz . p1062
390 100 8
3av. 3 a v . Gate —{N.C vo
VY 390
. 3.3Ve SAAAAA
mm—x v 104 222w 8526 ]
5V
5.6 TNl
— ) - . [M— & Vo
=104 =22 JR

54

VT

L1k
.20
© 18
~:L[ID Ga
—=22u BB26
p
5.6 v,
L104 Loz
1k
20
L
100 Gat
L oo B826
5.6 .
104 == 22u



HEER BN Fwi PEREBFI0A HS5HE
Journal of Ching-Yun University, Vol.29, No.4 (2009)

a0 RGP

4.3 %?ﬁ

APFURG L 2KWET " OISR R bR Ry S SR o Rt s
Y SRR A T 2 T Sffet F%FJ“EE\T"Iﬁ > H R A e
180V - R SR L6A - i 2 Af @%%’éﬁiﬁ‘t'&%—‘@w 1110V > I ET1.9A - Frszﬁ:n
SRR T29% o [P TR IR 0 L 2KWITT Y SO T - 4
T F‘“IE&EILJ?%?EEF?%W VRS

A
e

h i3

FO S Tt ATV » [ AT MR Bt ol 10 - (P i
RO RL R L o T SRR PO AR TR PR i R R
i [ ot -

. i’ﬁm[ﬁﬂ’?r%?fjfﬁlﬁi%g » K Flﬁ?#ﬁfuf@ 1A Eﬁ » PR 110W o LL%], Li&iﬁéﬁ%ﬂﬁ[?f?ﬁﬁ%—’ ’
T TEras LA B » IR et 200W o B JH I LA B %

55



1.2kWH TR TR T RBRALZITAR
e dexk?

?zﬁmﬁiﬁ'@ﬁﬁ 2.1A E\ﬂj ) U—ﬁﬂ%jjj}‘%’qt@ 230W 5 = N'WEE“HL‘U"&T%% ’ Ei[j/ﬁljﬁi]%gﬂ_% "
F }%L_ﬂj IWJIZ[UFUFL{F ﬁ%{\ ﬁﬂﬁrﬂrﬁ ] ILJ7 I“lﬂ:

FURPISRI TP = E  BERA R o - FITH PSSRV VS T TSRl pogs
BB - PR SRS S 2 R R T P B
e f[ ' [N %Tj{hrﬁﬂ SHHUELER T R B E(F P R EVRY AR R R SR
TR 2O (R F ROE - W 257 (PR A ] 2 S B Aty | TR TR
IR -

56



HERM HoNAE Fwll YERBEBFI0N %57 F
Journal of Ching-Yun University, Vol.29, No.4 (2009)

\

S35

&l

[1] ? 781 (2005) o R FRTP - ‘d“*é % D) E LR

[2] H%77#(2005) o A P FJLIE@VEF'J ° ’F‘[H:J FHF, B o

[3] “fiar(2008) o SYFFET" & BUUISEI I IT RSB A o TR S R A
(AN

[4] A1%FI(2006) o AR P o Pk 1 R R ’F }?ﬁﬂﬁ*?%ﬁ%@mﬁg
sl ﬁ:j%?i/ °

[5] = B[%(2008) o @1 FTHUSSE] ;—ﬁy%ﬁlﬂyﬁt J“ I/T,-Jr,lh [ﬁ{%%"‘ﬂfjum}ﬁ“
! Frm?P °

[6] A EFRAEpT ﬂﬂ?‘ﬁJ(ZOW) o PSRl RR [ER H

[7] = % (2004) - WSRO T 7] - 702 2 AR €Il

[8] Ballard Power Systems Inc.(2003) Nexa™ (310-0027) Power Module User’s Manual,
Document Number: MAN5100078.

[9] ¥7A (2008) o For] T o {072 E AR E Il -

[10] K. W. E. Cheng, D. Sutanto, Y. L. Ho, K. K. Law(2001). Exploring the power
conditioning system for fuel cell, IEEE 32nd Annual Power Electronics Specialists
Conference, , pp. 2197 —2202.

[11] & &9 Eﬂﬂgﬁ b~ I (2007) %ﬁ{%&[?ﬁﬁbﬁ:%s’iﬁ}z\ I HII—“\%%%E%WE’
’i’l’?ﬁflj %?1/ o

[12] §E85 - Mk~ A5 210 2008) o SR AR et (P - e
jfi{'i*aruﬁ AR FF”‘" o

[13] Vazquez, A.; Aguilar, C.; Canales, F.; Power Electronics Congress, (2008). CIEP 2008.
11th IEEE International

[14] Maja Harfman Todorovic, Student Member, IEEE, Leonardo Palma, Member, IEEE,
andPrasad N. Enjeti, Fellow, IEEE, MARCH 2008

[15] 45 p#52(2007) - [ FADFER- IR VPR © RIS SR gt

57



1.2kWH TR TR T RBRALZITAR
e dexk?

58



HERM HoE Fwll YERBEBFI0A %59 F
Journal of Ching-Yun University, Vol.29, No.4 (2009)

S I AT R T T e A L BAREE AT
Simulation Analysis on Elliptical Photonic Crystal Fibers

with High Birefringence

AR JE 4 1% B ° 3L
Chi-Yu Liu Yuan-Fong Chau Han-Hsuan Yeh
FRAHAFTS FRpHEAFLS FRPHAFTS )

=ia I g S F1g b

M9711013@cyu.edu.tw

wm B
ALHHRMPTREI O TR A EZLTHB AR AARAEZETH
TEAREFE AT > Shde B 5T B B G B Z RIL & ~ e b M 1R ~ JLOIE ~ BR
ZBHEERAHERMZ NG BRERBRERA TN LM case A(BAZ ™ B E
ZRAILRTHE )M case B(BZ LT 2B E IS L@ALE LT HAILZ 0.542)2 4
Frot F £ T 49x1024935x1072 » BE A — AL AR (K10 ZH) o

B4Es : ZRIHE - AT REALE - ARLEE

59



= LY AT B Y 6T dn B8 R AR B AT
Blirds ! RAMEEC ¥E#re

Abstract

This paper presents a numerical study of high birefringence induced by four types (case
A-B) of different sizes of elliptical air holes in tetragonal lattice photonic crystal fibers (PCFs).
The numerical simulation is carried out by using the finite element method. The statistical
correlations between the birefringence and the various parameters are obtained. Based on our
results, two of our suggested structures, Case A and Case B, can considerably enhance the
birefringence in PCFs leading to values as high as 4.9x10 and 3.5x107?, respectively,

which are much higher than that obtained by a conventional step-index fiber.

Keywords: high birefringence , photonic crystal fibers, finite element method
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Abstract

Magnetic levitation systems have widely used in many engineering applications, i.e.
levitation of high speed trains, frictionless bearings, wind tunnels, and vibration isolation
tables in semiconductor manufacturing. Magnetic levitation systems are nonlinear and open
loop unstable systems. Hence, they are excellent educational tools for testing different control
theories.

This paper proposes the two-dimensional fuzzy sliding mode control of DSP-based
magnetic levitation system. The sliding manifold and its derivative are both considered for
fuzzy rules. The fuzzy sliding mode control integrates the sliding mode control and fuzzy
logic control. It has advantages of the sliding mode control and it can minimize rules of the
fuzzy control. For the experimental results, this method improves responses of the magnetic

levitation system effectively.

Keywords: magnetic levitation system, fuzzy sliding mode control, digital signal processor, two

dimensions, control education
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1. Introduction

Magnetic levitation techniques have widely used in many engineering systems such as
levitation of high speed trains, frictionless bearings, wind tunnels, and vibration isolation
tables in semiconductor manufacturing. Magnetic levitation systems (MLSs) are nonlinear
and open loop unstable. Therefore, they are excellent apparatus for testing different control

schemes. MLSs are good educational tools in control engineering courses [1-17].

In recent years, the fuzzy sliding mode control (FSMC) is popular. The FSMC integrates
the sliding mode control (SMC) and the fuzzy logic control (FLC) [18-20]. The SMC method
can apply to a class of nonlinear systems in the global sense and consider robustness issues to
modeling uncertainties and disturbances. The fuzzy set theory was introduced by Zadeh [20].
The FLC methods have been investigated for 40 years. They have been successfully adopted
for many engineering applications. The FSMC provides a minimal fuzzy set of the FLC and a
systematic design procedure [18-20]. It provides a simple way to achieve asymptotic stability

of the system.

This paper proposes the two-dimensional fuzzy sliding mode control (2DFSMC) of the
DSP-based magnetic levitation system. The sliding manifold and its derivative are both
considered for fuzzy logic rules. For the experimental results, this method improves responses

of the magnetic levitation system effectively.

This paper is outlined as follows. The SMC method is presented in Section 2. The FSMC
strategy is stated in Section 3. The 2DFSMC is delineated in Section 4. The experiments and

results are discussed in Section 5. The conclusion is provided in Section 6.

2. Sliding Mode Control

The mathematical model of the DSP-based MLS is given as follows [1,2,4,7,15-17],

. d’x mg i2
dt? h(x)

(1)

where x is the distance between the electromagnet and the steel ball, m is the mass of the
steel ball, g is the gravitational acceleration ,and i is the coil current. Let the magnetic
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force be the function of iz/h(x). Let the measured output (v) of the ball position and the

distance ( x) have the following relationship
x=f(v) )
The equation (1) becomes

df d%v i2
mg-—— 3
v d? T (W) ®)

which implies

d®v i?
m'—-=mg— 4
T T 4)
where m'= md%v and
h'(v) =h(f(v))=a,v* +a,v® +a,v’ +av+a, (5)

Let v, be the position measurement, v, be its derivative and control input u be the coil

current. Then the state equation of the DSP-based MLS is

Vi =V, (6)

m u?

v,="g-
m g m'h'(v,)

(7)
The control objective is to maintain the levitation height v(t) at some desired height

V, (t) . Define the tracking error as

e(t) =v,(t) -, (t) (8)

For the tracking control, the sliding manifold can include an integral error term as follows
t

S(t) =é(t) +ce(t) +c, j e(r)dr (9)
0

The approaching and sliding condition of the S(t) =0 manifold is

S(t)S(t) <0 (10)
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The derivative of S(t) becomes
S(t)y=&+cé+c,e

= (V, =Vp) + ¢, (V, =Vg) +C, (V; — V)

m u?

w9 mh'(v,)

—Vy +C,(V, =V,) +C,(V, — V) (11)
The equivalent control law for S(t) =0 can be obtained as follows [2]

Ugy = m'h’(vl){% g =V, +¢(V, = V) +C, (v, —Vy)} (12)
and the overall sliding mode control ug, is determined by

uz, = m’h’(vl){% g =V + Cy(V, — V) +C, (v, — Vg ) +77- sign(S(t) )} (13)

where 7 is a positive real number and the sign function sign(e) is

1, ifS(t)>0
sign(S(t)) =4-1, if S(t)<0 (14)
0, ifS({t)=0

Substituting (13) into  S(t)S(t), we can obtain [2]

S(t)S(t) =-n[S(t)| <0 (15)

So the controller (13) satisfies the approaching and sliding condition (10). For steady states,
the error e(t) and the error integral J:e(r)dr approach to zero. There may be chatters due

to sign(e) function. This chattering problem can be improved by using control smoothing
approximations. One possible method is to replace the function sign(e) with the function

sat(e) as follows

s/ sign(S(t)), if |S(t)|2¢
SRR EOM
where ¢ is the band parameter and is a positive real number.
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3. Fuzzy Sliding Mode Control

The linguistic sets of the universe of discourse S/¢,  and the fuzzy control output u,

have the form: positive big (PB), positive middle (PM), positive small (PS), zero (ZE),
negative small (NS), negative middle (NM) and negative big (NB). The membership

functions of these fuzzy sets are shown in Fig. 1.
From (13), the FSMC is determined by
2 A m . .
Ui =MW 0 Uy €400 o)+ €V, =) +77, U, (S/4 an
where 7, is the denormalized factor of FSMC and ¢, is the normalized factor of S. The
fuzzy inference rules are conveniently described as follows,

Rule 1: IF S/¢, isPB, THEN u,, isPB

Rule 2: IF S/¢; isPM, THEN u,, is PM,
NB NM NS ZE PS PM PB

Pl 1Pl

-1 -0.3-0.100.103

1 -03.0100103 1

, U

fz

Fig. 1 The membership functions of the sliding manifold and the fuzzy control

Rule 3: IF S/¢5f is PS, THEN u,, isPS,
Rule 4: IF S/¢, isZE, THEN u,, is ZE,
Rule 5:IF S/¢; is NS, THEN u,, isNS,

Rule 6: IF S/¢; isNM, THEN u,, is NM,
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Rule 7: IF S/¢, isNB, THEN u,, is NB.

The centroid defuzzification method calculates the weighted average of fuzzy set. The
result of applying centroid defuzzification to a fuzzy conclusion can be expressed by the

formula

S5/ e o)

ufz - 7 (18)
z:un (S/¢f )
n=1
where n is the rule number and g, () is the membership function.
Substituting (17) into S(t)S(t), we can obtain
SS()
m U .
=3(1)- Wg _W(Vl)_vo +¢,(V, =V )+, (v, —vp)
=—77,5-U,(S/4, )<0 (19)

From Rule 1 to Rule 7, the sliding manifold S and fuzzy control u,, are in phase. So the

controller (17) satisfies the approaching and sliding condition (10).

NB NM NS ZE PS PM PB

: 00 K<

-1 -0.3-0.100.103 1

0000 -

-1 0603003061

‘%\

u2 fz

»
>

1 -03-0100103 1

Fig. 2 The membership functions of the 2DFSMC
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4. Two-Dimensional Fuzzy Sliding Mode Control

In this section, the two-dimensional fuzzy sliding mode control (2DFSMC) is proposed.
The 2DFSMC method is to check both of the sliding manifold S and its derivative S
simultaneously. From (13) and (17), the 2DFSMC is determined by

" m . S S
u22fsm =m'h (Vl){_,g =V +C1(V2 _Vo)+C2(V1_Vo)+772f 'u2fz[_’ }} (20)
m ¢2f1 ¢2f2

where u2f2(8/¢2f1,3/¢2f2) is the fuzzy function of S/#,, and S/g,., . n,, is the
denormalized factor, ¢,,, isthe normalized factor of S ,and ¢,,, isthe normalized factor

of S. Comparing (13), (17) and (20), the difference is the last term. The main function of the
last term is switching. The design criterion is to make the derivative of Lyapunov function
negative. The fuzzy numbers S/4,., , S'/¢2f , and u,, are chosen from the set of fuzzy

numbers that represent the linguistic states PB, PM, PS, ZE, NS, NM and NB. They are
depicted in Fig. 2. The total number of possible non-conflicting fuzzy inference rules is 49.

They can conveniently be represented in Table 1. In the previous section, only one
proposition S/gzﬁf is concerned. It is so called one-dimensional fuzzy sliding mode control.

Taking Table 1 into account, both of S/¢,, and S'/(/ﬁ2f2 are concerned. Hence, it is called

two-dimensional fuzzy sliding mode control.

For the defuzzifier, the same centroid defuzzification method is used as follows,

Table 1 Rules of the 2DFSMC

u2fz S
%52”

NB NM NS ZE PS PM PB

PB | ZE PS PM PM PB PB PB

PM | NS ZE PS PS PM PM PB

y PS |NM |NS ZE PS PS PM | PB
Pr2 ZE |NM | NS NS ZE PS PS PM

NS NB NM NS NS ZE PS PM

NM | NB NM NM NS NS ZE PS

NB | NB NB NB NM NM NS ZE
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iﬂn{sx ¢S unzn(n)

u . n=1 ¢2f1 212
2fz — .
49 S S
> |
n=1 2f1 ¢2f2

where the inferred membership function is ﬂn[ S X S J:min ﬂn(i} ﬂn[iJ ,
2f1 ¢2f2 ¢2f1 ¢2f2

(21)

Substituting (20) into  S(t)S(t), we can obtain

S(t)S(t)

m U fom .. .
:S(t)'{ﬁg _m_vo Jr01(V2 —V0)+C2(V1—V0)}

S S
“ . (¢2f1 ¢2f2j

Referring to Table 1, the diagonal linguistic states are all ZE. The upper triangular

linguistic states are all positive and the lower triangular linguistic states are all negative. If
Tablel is viewed as a plane, the horizontal axis is S and the vertical axis is approximated to

the derivative of S, then the diagonal line is

S S
+

=0 23
brt1 Por2 )

Fig. 3 The experimental setup of the DSP-based MLS
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Hence, the fuzzy conclusion of u,, is

Uy, >0, if S + S >0
¢2f1 ¢2.f2
u,, =0, if ——+—> 0 (24)
¢2f1 ¢2f2
U,, <0, if S + S <0
¢2f1 ¢2f2
and is similar with the sat(e) function (16). By rearranging (23), we can obtain
ey ¢2f2
S(t)=- S(t) (25)
2f1

Substituting (22) for (25), we can obtain

S(t)~si(t)=—’7“—¢msz(t)so (26)

2f1

So the controller (20) satisfies the approaching and sliding condition (10).

5. Experiments and Results

The experimental setup of DSP-based MLS is shown in Fig. 3. Its implemented circuits
are shown in Fig. 4. The upper circuit of Fig. 4 is the coil current sensor and driver. The IGBT
(Insulated Gate Bipolar Transistor) is served as a switch of PWM. The TLP 250 is an IGBT
trigger IC (Integrated Circuit). The PWM control is from eZdsp F2812 [21] PWM port. When
the IGBT is off, open-circuit can be avoided by the flywheel diode. The current transducer
LAS55-P is a Hall element and transfers current signal to voltage signal. The coil current signal
is sampled by the eZdsp F2812 A/D port. The sample rate is 1K Hz. The lower circuit of Fig.
4 is the position sensor of the steel ball. The blue diode is an emitter and the white diode is a
receiver. When the steel ball is at the middle of the diodes, the output voltage is 1.5 Volts. It is

the position where the steel ball is 0.7 cm away from the electromagnet as shown in Fig. 5.
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(=¥
+15V—H A +
—15V—|- )
nd - m o +15V_
700 = | s |18V Blue White
To eZdsp F2812 A To eZdsp F2812
ADINAO %’__T.g DI D2 0 eZdsp
R o & ADINAI
<2
10K N E I
L g
<« +18v. = a 680 2.2K§
From = — —_
3 ) 10K
ezdspF28125, [30 87/ T J2 T
PWM 7 8 clifooe |7 @ L L
Vs T 2 sle < — - = =
Fig. 4 The implemented circuits of the DSP-based MLS
:-“---““""Z-(-l-“l;é-S-l-Z-"““: PWM Driven
c£dsp '+ Power Circuits .
: Coil
PI : | =
2DFSMC (> : )
Electromagnet Control T’J p—
1 5cm lx" =0 7cm ----- E it AR s ! Current
..................................... Cotl Current Transducer
Sensor Circuits
Ball Position
Steel Ball S ... | acouple of an infrared Sicel
ensor Circuits . . Ball
emitter and a receiver
Fig. 5 The steel ball and sensor diagram Fig. 6 The function diagram of the DSP-based MLS

The total function diagram of the DSP-based MLS is shown in Fig. 6. There are two
control loops in this diagram. The inner loop is used to compensate the coil current and the
outer loop is served as the ball position control. This control technique is very popular for
control of mechatronics. It is named multiloop control [4]. The coil current is well
compensated by PI (Proportional and Integral) controller [16,17]. Fig. 7 is the step response
of the coil current from 1 Amp to 2 Amps. From Fig. 7, the settling time of the coil current is
about 50ms. The dynamics of the coil current is faster than that of position, so the gain can be
approximated as one. When the inner loop design is accomplished, the outer loop design can

be started.

The first experiment is to measure the characteristic curve of the MLS. From [16], the
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PD (Proportional and Derivative) control can be used to stabilize the MLS.

Table 2 Measured data

Set point | Current position
No.1 093 A 05V
No.2 1.15A 1 V
No.3 1.26 A 1.5V
No.4 1.36 A 2V
No.5 1.52 A 25V
Tek JL. @ Acq Complete M Pos: 0,000 SAWE/REC Curve Fit Diagram
¥ 24
E 22
3 2
318
. B £
J / AR §
v Bz S 14
CIE AN SE
- BF 8 : .
TEKODOZ EMP 08 K L
CHY S00mY b 50.0ms CH1 7 1508 0.5 1 15 2 2.5
16—Mar-06 12110 +10Hz Position Measurement
Fig. 7 The coil current response Fig. 8 The fitting curve of the easuredposition and

he current

The corresponding stable input-output data are shown in Table 2. The characteristic curve is
shown in Fig. 8. The x-axis is the position measurement and the y-axis is the square of coil
current. The fitting curve of Fig. 8 is

.2 i

i“ =mgh'(v

—g4()_3 o 27)

=a,v +a,v +a,v +av+a,

where a, =0.008333, @, =0.2109, a, =—1.07, @ =2.135, &, =0.0379.
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Because the velocity of the magnet is not available, the approximation

b~ Av (k) _ v(k)=w(k=1)
: At 1ms

i1s made. Hence the equations (9), (13), and (16) are modified

as follows,

Tek o o & Stop b Pos: 00005 TAYE/REC
Tek  .J. & Stap M Pos: 0005 SAVE/REC +
+

il A,
%ﬁ]‘j’i\ f %ﬁ:ﬁ!
R e e e e P ﬁf% ,‘@1‘%
@iz JEIE
EhiTE BRI
o o o g7z
TEKIM72EMP TEKOT50.EMP
CH2 S00mY M 250ms CHI 7 .00y CH2 500y M 500ms CHT /000y
17-Mar-08 1651 <10Hz 17-Mar-03 1700 <10Hz
Fig. 9 The set point response of 2DFSMC Fig. 10 The sinusoidal response of 2DFSMC
N k
Sty =2 ce(k)+¢,Y e(n)-1ms (28)
Ims s
! A ’ ! ~
w2 (k)= mgh'(v) 1+ LMK ea gy S ) )
g m lms g m g m (29)
R , : oS ()
=mgh'(v)){1+c;Av, (k) + c e(k)+ n'sat( f )}
where ¢, =iﬂL, ch =c—2ﬁ, n' .
g m lms g m g m
The FSMC based on (28) , (29) and (17) is modified as follows
2 () = mgh' (v) {1+ c|Av, (k) + che(k) + 7’ S@) 30
U (k) = mgh' (v){1 + cjAv, (k) + cye(k) + 17 -u . 5 § (30)
S
where 7, = iy m
g m

The 2DFSMC (20) is modified as follows
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S(k) A&m} a1

u%fsm (k) = mgh'(v)){1 + c/Av, (k) + cje(k) + 77;]‘ : u2fz[ p ) y
2 /1 b /2

where 71, = oy 1 and AS(k)=S(k)-S(k-1).
my
' g m

The experimental results are shown in figures 9, 10 and 11. The control parameters are given

as follows: ¢ =3.00, ¢;=048, ¢,,=12, ¢,,=1.0, n,,=001. Fig. 9 is the ball
position response of 2DFSMC. The set point is 1.5 Volts. There is no steady state error in this
set point experiment because of the integral error control term.

Tek ™ @ Stop M Pos; 0.000s SAVESREC
+

TR
FE

@
Eh

. 5z
TEKOTI0EMP

CHZ S00mY M 2505 CH1 o ooy
13-May-081735  <10Hz

Fig. 11 The step response of 2DFSMC

Fig. 10 shows the sinusoidal response of 2DFSMC. The input signal is 1.5+0.5 sinsz.

This result guarantees that 2DFSMC can deal with system nonlinearity. From Fig. 10, the
sinusoidal distortion is almost null. In fact, 3 Hz operation frequency is the highest frequency
for normal operation. The controller can not track the sinusoidal command which is faster
than 4 Hz. The step response is shown in Fig. 11. It is shown in the form of square wave. The
average is 1.5Volts. The amplitude is 1 Volt. From Fig. 11, the system response is
under-damped. This is a common phenomenon for magnetic levitation systems. In this case,
the controller is employed to improve the system damping. However, 2DFSMC stabilizes the

magnetic levitation system successfully.
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6. Conclusions

The main contribution of this paper is the 2DFSMC of DSP-based MLS. The sliding
manifold and its derivative are both considered for fuzzy rules. For the experimental results,
this method improves responses of the magnetic levitation system effectively. These

experiments are appropriate for control education.
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Abstract

Internet has gained popularity and become part of daily life for most of people in today’s
world. With the rapid advancement of Internet technology, Internet users also change their
online activities from using basic Internet functions, like emailing and webpage browsing, to
involving in more interactive applications, like blog and social networking site. However, the
emergence of the Internet and social media does not change a firm’s fundamental need to
establish strong and stable customer relationships. Although the newness and innovation
characters of social media and its importance have been discussed fiercely, and the concepts
of implementing relationship marketing strategy have been put into practice among
businesses, there is still a gap existing between academic research and practical operation.

Therefore, this study intends to achieve the following three objectives: examining the
current situation of using social media as a tool/platform to implement relationship marketing
strategies among businesses in Taiwan; finding out factors affecting the choice of selecting
proper social media to implement relationship marketing strategies; and figuring out how can
businesses integrate different social media functions into the development of relationship
marketing strategies practically. Through the exploratory study conducted by adopting
in-depth interviews interviewing one media agency and two social networking sites, we found
out three factors that would affect the decision of selecting social media and set forth a
relationship development model that can be implemented on social media. In addition, we
also drew a conclusion arguing how business can use different types of social media and their
functions in each stage of relationship development model separately, to develop a viable

relationship marketing strategy on social media.

Keywords: Internet, Social Media, Web 2.0, Relationship Marketing, Relationship

Development Process
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l. Introduction
A. Research Background and Motivation

Marketing strategies historically have emphasized increasing market share to increase
profits, and focused primarily on transactional mass selling. In recent years, it has become
apparent that retaining current customers and increasing sales to them is far more
cost-efficient. Studies have shown that winning new customers can be up to five times more
expensive than maintaining existing customer relationships (Bauer, Grether, Leach, 2002).
Companies have shifted their focus toward developing and maintaining stable, long-term
customer relationships, with an increasing focus on measuring customer lifetime value
(Berger and Nasr, 1998). Customers also recognize that good buyer-seller relationships are
essential for the success of both customers and sellers (“How to be a Preferred Supplier,”
1991). In fact, it is common for customers to forego traditional transaction-based marketing in

favor of relationship marketing (Arndt, 1979).

On the other hand, a research announced in the end of 2008 showed that until the end of
September 2008, there were more than ten-million frequent internet users and the rate of
internet popularity was about 45% in Taiwan (Foreseeing Innovative New Digiservice, FIND,
12/30/2008). FIND’s another research announced in the beginning of 2008 also showed that
internet users spend 21.8 days per month, 16 hours per week on the internet. That is, internet
users spend more than two-third of days per month and average over 2 hours a day surfing the
internet. As for the major activities those internet users engage in online, browsing
information, emailing, uploading or downloading files, and sending instant message are the

top 5, and over half of internet users do them frequently.

However, the emergence of the Internet does not change a firm’s fundamental need to
establish strong customer relationships. Businesses must still attract customers, build trust,
and create satisfaction. As the internet environment getting more and more matured, along
with the advancement of technologies, the increase of internet users, and the rapid

development of the peripheral digital products, internet has evolved into a new era with the
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characteristic of user-cogenerated contents. These new internet applications tools are called
“social media”. Although social media marketing has been discussing ardently (Sarah, 2007;
Jessica, 2008; Jake, 2008; Industry Week, 2008; Kathleen, 2008), there are just only a few
academic researches about social media in Taiwan. Most related researches are still focusing
on blog, but blog is just one of the applications of social media. Even in the US, social media
is seen as an emerging fancy tool for marketers as well. Therefore, a gap existing between

academic researches and practical usages urges an exploration into this topic.
B. Research Objectives

More and more companies are getting involved in social media in the US and it has
become the hottest topic recently. The adoption of social media into the implementation
process of marketing strategy is getting popular and many small- and medium-size companies
even add social media into their marketing mix. Therefore, based on the above background

and motivation, this study is trying to answer the following questions:

1.  What is the current situation of using social media as a tool/platform to implement

relationship marketing strategies among businesses in Taiwan?

2. Are there any factors affecting the choices of social media to practice relationship

marketing strategies on it?

3. How can businesses integrate different social media into the process of developing

relationship marketing strategies?

I1. Literature Review

A. Web 1.0 and Web 2.0

As defined by Wikipedia (02/23, 2009), Web 1.0 is a retronym which refers to the state
of the World Wide Web, and any website design style used before the advent of the Web 2.0
phenomenon. It is the general term that has been created to describe the Web before the

“bursting of the dot-com bubble” in 2001, which is seen as a turning point for the internet. In
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the beginning period of internet era, the primary use of it was taking print media and posting
it online. Web 1.0 saw books, news, music and everything else being moved into a

digital format. This movement is still going on and will probably never stop.

As contrast, the term “Web 2.0” refers to “a perceived second generation of web
development and design that aim to facilitate communication, secure information sharing,
interoperability, and collaboration on the World Wide Web” (Wikipedia, 02/23/09). Web 2.0
concepts have led to the development and evolution of web-based communities, hosted
services, and applications such as social-networking sites, video-sharing sites, wikis, blogs,

and folksonomies.

As for the main differences between Web 1.0 and 2.0, Terry Flew (2007), in his 3rd
Edition of New Media, described what he believed to characterize the differences between
Web 1.0 and Web 2.0: “move from personal websites to blogs and blog site aggregation, from
publishing to participation, from web content as the outcome of large up-front investment to
an ongoing and interactive process, and from content management systems to links based on
tagging (folksonomy).” Flew believed it to be the above factors that form the basic change in
trends that resulted in the onset of the Web 2.0 craze. Joe (2006) listed out the main
differences between Web 1.0 and Web 2.0. The comparison of these differences is listed

below in Table 1.

Table 1: Web 2.0 vs. Web 1.0.

Web 1.0 is about: Web 2.0 is about:
Reading Writing
Companies Communities
Client-Server Peer to Peer
Home Pages Blogs

Portals RSS

Owning Sharing

IPOS Sales

Web Forms Web Applications

Source: Revised from Joe Drumgoole, 2006
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Figure 1 shows the content-driven and social networking functions of Web 2.0. These

functions will be the key features to be probed into and discussed in this paper.

Wweb 1.0

site web - =

] RSS

: - e 2
— cite welb 2.0 .-’ ! 4

. wWeb 2.0

Figure 1: Web 2.0’s Content-Driven and Social Networking Functions

Web 2.0 applications, like Blog, Forum, Vlog, BBS and other social networking sites,

etc., which are also known as social media, provide a platform for interaction and networking.

B. Social Media

As noted by Wikipedia (02/23/09), social media are information content created by
people using highly accessible and scalable publishing technologies. It is a fusion of
sociology and technology, transforming monologue (one to many) into dialog (many to many)
and is the democratization of information, transforming people from content readers into
publishers. Lazworld website (05/25/2009) defined social media as a category of sites that is
based on user participation and user-generated content. They include social networking sites
like LinkedIn, Facebook, or My Space, social bookmarking sites like Del.icio.us, social news

sites like Digg or Simpy, and other sites that are centered on user interaction. Anvil Media Inc.
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website (05/25/2009) defined social media as an umbrella term that defines the various
activities that integrate technology, social interaction, and the construction of words and
pictures. This interaction, and the manner in which information is presented, depends on the
varied perspectives and “building” of shared meaning, as people share their stories, and
understandings. BOTTLE PR website (05/25/2009) considered social media as software tools
that allow groups to generate content and engage in peer-to-peer conversations and exchange
of content (examples are YouTube, Flickr, Facebook, MySpace etc.). An online Wiki, Xeequa,
defined social media to be the collection of tools and online spaces available to help

individuals and businesses to accelerate their information and communication needs.

Social media can take many different forms, including internet forums, weblogs, social
blogs, wikis, podcasts, pictures and video. Technologies include: blogs, picture-sharing, vlogs,
wall-postings, email, instant messaging, and music-sharing, to name a few. Examples of social
media applications are Google Groups (reference, social networking), Wikipedia (reference),
Wretch (social networking), Facebook (social networking), YouTube (social networking and
video sharing), Second Life (virtual reality), Flickr (photo sharing), and Twitter (social

networking and microblogging).

There is still no common consensus about the precise definition of the term *social
media” because of its newness. Academic researches about social media are few and the term
“social media” are often used as synonyms to “social networking site (SNS),” “social network
site,” “social networking web site,” and “social software,” etc. In this paper, we will use a
generalized definition from Wikipedia and the term “social media” mentioned in this paper

means all kinds of Web 2.0 applications.
C. Relationship Marketing

Kotler and Kellter (2007) defined relationship marketing as “relationship marketing has
the aim of building mutually satisfying long-term relationship with key parties—customers,
suppliers, distributors, and other marketing partners—in order to earn and retain their business.
Morgan and Hunt (1994) defined relationship marketing as those activities directed towards

establishing, developing, and maintaining successful relational exchanges Gronroos (2004)
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defines relationship marketing as “a process of identifying and establishing, maintaining,
enhancing, and when necessary terminating relationships with customers and other
stakeholders, at a profit, so that the objectives of all parties involved are met, where this is

done by a mutual giving and fulfillment of promises.”

Wang, Liang & Wu (2006) argued the main purpose of relationship marketing is to
increase customers’ loyalty and customers’ consumption through interactive relationship
programs. It is also helpful in improving customers’ behavioral loyalty. To have good
relationship with customers would enhance customer loyalties, which contributes to company
profits and reduce cost (Kotler, 2006). Ultimately, it is the customer who determines whether
there is a relationship or not. Thus, the uppermost goal of relationship marketing is to create
customer commitment (Crosby and Johnson, 2001) or “an enduring desire to maintain a

valued relationship.” (Moorman, Zaltman and Despande, 1992)
1. Relationship Development Processes

Dwyer, Schurr and Oh (1987) argued that relationships evolve through five general
phases identified as (1) awareness, (2) exploration, (3) expansion, (4) commitment, and (5)
dissolution. Borys and Jemison (1989) yielded four key issues in developing relationship
while researching on hybrid organizational arrangements: (1) breadth of purpose, (2)
boundary determination, (3) value creation, and (4) hybrid stability. Wilson (1995) extended
the concept from Borys and Jemison and added the search and selection of an appropriate
partner as the preliminary stage in the process to make the process a five-stage model: (1)
partner selection, (2) defining purpose, (3) setting relationship boundaries, (4) creating
relationship value, and (5) relationship maintenance. The partner search and selection stage is
a more active stage than is implied in the “awareness” stage in the Dwyer, Schurr, and Oh

(1987) mode.
2. Relationship Quality

Relationship quality can be considered an overall assessment of the strength of a

relationship (Garbarino and Johnson, 1999; Smith, 1998). Previous research conceptualizes
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relationship quality as a higher-order construct consisting of several distinct, though related,
dimensions (Dorsch, Swanson, and Kelley, 1998; Kumar, Scheer, and Steenkamp, 1995).
Although there still exists discussion on which dimensions make up relationship quality, prior
conceptualizations mainly emphasize the critical importance of relationship satisfaction, trust,

and relationship commitment as indicators of relationship quality.

Satisfaction. Satisfaction with the relationship is regarded as an important outcome of
buyer-seller relationships (Smith and Barclay, 1997). We define relationship satisfaction as a
consumer’s affective state resulting from an overall appraisal of his or her relationship with

the business (Anderson and Narus, 1990).

Trust. The development of trust is thought to be an important result of investing in
dyadic buyer-seller relationships (Gundlach, Acbrol and Mentzer, 1995). Drawing on the
existing literature (Morgan and Hunt, 1994), we define trust as a consumer's confidence in a

company’s reliability and integrity.

Commitment. Commitment is generally regarded to be an important result of good
relational interactions (Dwyer, Schurr and Oh, 1987). In our study, we define relationship
commitment as a consumer’s enduring desire to continue a relationship with another party
accompanied by this consumer’s willingness to make efforts at maintaining it (Morgan and
Hunt, 1994). Note that the definition implies the presence and consistency over time of both
the desire to continue a relationship and the willingness to make efforts directed at sustaining

this relationship

In this study, we will use the relationship development concept from Dwyer, but do a
little bit change to develop our own relationship development model. A three-step relationship
development model will be used just to roughly divide relationship development process into

Beginning, Enhancing and Maintaining stages.
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I11. Methodology

There is almost no academic study about the topic of implementing relationship
marketing on social media, no matter in Taiwan or in the US. To gain insight into the big
picture, this research undertook qualitative approaches for data collection and analysis.
Exploratory research is conducted to understand the current situation of using social media as
a tool to implement relationship marketing strategies among businesses in Taiwan. Then we
try to conclude and figure out a conceptual model and make suggestions for both practical and

academic applications in the future.

In this research, two social networking sites and a media agency were interviewed. One
is media agency who is responsible for planning and implementing relationship marketing
strategies for businesses on social media. Another two are social networking sites and one of
them is one the top five BSPs in Taiwan; another one is growing rapidly in recently years.
They were asked to express their opinions about doing relationship marketing on social media.
Blog is definitely the most popular social media in Taiwan now, but it’s difficult to find
companies who have involved in many different social media at the same time. Therefore,
rather than trying to find several companies who are using different social media and doing
cross-analysis, it is more reasonable to focus on media agency who is responsible for planning
and conducting digital media plan for businesses who want to be present on social media. As
for the reason to choose social networking site, it is similar to the reason of choosing media
agency. The platform provider can provide the information about how businesses on its

platform are practicing relationship marketing strategies.

Based on the research objectives, the design of questionnaire for interview contains three
major parts: (1) Questions to know the current situation of operating relationship marketing
strategies on social media in Taiwan, (2) Questions to know the factors affecting the
formulation of relationship marketing strategies implemented on social media, (3) Questions
to know which social media can be adopted and how business can use it/them in each
relationship development stage. After in-depth interviews with social networking site owner

and media agency, detailed interview contents were typed word by word on both cases. Then
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we collected the needed information and presented them in the section of case analysis in

accordance with the order of research objectives in this paper.

V. Case Analysis

In this chapter, we will first examine the current situation of implementing relationship
marketing strategies on social media in Taiwan and what kinds of popular social media they
are using. Then we will discuss three cases and analyze how businesses choose social media,
what they should put into consideration before jumping into this game. Lastly, according to
the different phases in relationship development process, we conclude the types of social
media that are suitable and the relationship marketing goals that are intended to be achieved
in each phase. These three cases provide different perspectives from business’s and platform’s

standpoints and we will conclude a relationship development model eventually.

A. Current Situation of Operating Relationship Marketing on Social Media
in Taiwan

In Taiwan, blog and online forum are still the most popular types of social media that
businesses are using to execute marketing activities on them. Most businesses who have
involved in social media marketing are present in those websites. The top five blogs in Taiwan
are Wretch, Xuite, Pixnet, Youthwant and iPartment, while Gamer.com.tw, twBBS.net.tw,
Mobile01, BabyHome and FashionGuide are the top five forums (Business Next, 2008). Two
major reasons why businesses choose blog and forum as the platforms to implement

relationship marketing strategies are: “user habit” and “base size”.

Blog Service Provider (BSP) in Taiwan combines several characteristics from different
social media, like vlog, social networking, message board, friend list, aloum, microblog,
group function, etc. From users’ standpoint, they just need to go to one place and can catch
the whole lot in a dragnet. On the other hand, businesses can focus their resource in one place
rather than putting eggs in different baskets. Another different user habit that causes local

BSPs to be more popular than other foreign BSPs is language preference. Taiwanese people

97



SEFERNERAA TR RN RITHE AR A R-G B THOELTEAR
ES A =S

prefer Chinese interface than that of other languages. Probably this is why the two biggest

social networking sites in the world, Facebook and MySpace, are not prevalent in Taiwan.

Similarly, base size is another reason why businesses are not on Facebook and MySpace.
The specific user habit of preferring Chinese interface leads to a smaller size of user amount
on them. On the contrary, where the user is is the good place for businesses to find their
customers. “People stream” is a very important factor in choosing social media platform for

marketing operation. This will be discussed more later.

As for the relationship marketing activities businesses are doing on social media, most of
companies who own their own brands and the brands are already well-known are mainly
doing short-term campaigns and build short-term relationship with their customers.
Consumers already know the brands and already have their own subjective opinions and
thoughts about the brands. So, the major marketing activities those companies are doing on
social media are to attract new customers, build better brand image, or release new product
information. They just intend to increase brand awareness among new customers and maintain
brand preference and loyalty among old customers. Furthermore, those branding companies
usually implement relationship marketing strategy using both traditional and social media to
complement each other and reach more consumers who may not be only reached by social
media or by traditional media. However, for the no brand businesses, especially small- and
medium-size companies, because of the limited resource, the low cost character of internet
marketing can meet their needs. It is more common to see them on social media and they

prefer to build long-term relationship using social media.
B. Integrated Case Analysis
1. Factors affecting the choices of social media

As mentioned in the research objectives, one of the main purposes of this study is to
conclude factors which may affect the choices of social media. For this reason, through the
questions contained in the third part of questionnaire mentioned in Methodology section, we

summed up three key points which should be taken into consideration before deciding which
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social media to use. Firstly, characteristics and base size of target market. Users on different
social media have diversified attributes and habits. For example, Wretch users are younger
and if a product is for elder generation, Wretch may not be a good place to go. The
characteristics and amount of the members in virtual community on social media should be

assayed before making the decision.

Secondly, characteristics of social media. The same as the variety of virtual communities,
different social media possess varied types of attributes, ways of communication, and
appealing topics. The attribute of social media means the style the social media displays and
the reason it attracts users and forms the community on it. For example, users on Wretch are
interested in browsing the photos of young girls and boys with good looking. Blog articles
there are more like diaries of daily life. Ways of communication means the pattern users are
using to communication and interact with each other. Users on YouTube communicate
through videos. So, products or services that can be presented by video, like iphone functions
display and trailer of new movie, are applicable on it. Appealing topics means the topics that
users on that social media are interested and actively involved in. Take Mobile01 for example,
most topics discussed there are about 3C products. A car seller may not choose Mobile0O1 as a
place to communicate their products and marketing messages with user there, although users

there may also possess the characteristics of their target users.

The last factor which can affect the choice of social media is the intended marketing
communication message that would like to convey to the desired target markets. The goal of
marketing communication message has to match the characteristics of target users and social
media. For example, the goals of marketing communication messages of high-end and
low-end cell phones are totally different and they may choose different social media to
communicate with their customers. The marketing communication message of high-end cell
phone may highlight its noble, staid appearance, and focuses on the match of lofty social
status of its users. In this case, a social media, like Roodo, where older and richer
businessmen are on it and which has high quality, artistic image, is an appropriate platform to
market the product. On the other hand, for low-end cell phone, the practical utility and cheap

price may be their selling points. For this case, Mobile01 or Wretch may a more proper place
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to promote the product.
2. Relationship development process

Relationship development process consists of three phases: Beginning, Enhancing and
Maintaining. As discussed in Literature Review, building an initial relationship and reach
customer satisfaction are the two major goals in the first Beginning phase. Customer
satisfaction is also the antecedent to the next phase. In the second phase, relationship between
both parties is enhanced. To build trust in this relationship is the threshold and condition to
develop the relationship into the next phase. In the last phase, an explicit or implicit pledge of
relational continuity between exchange partners would be reached. In this section, we will
examine what businesses do and what social media functions businesses can use to achieve

the goals in each phase.

Beginning. After choosing a suitable social media platform, the next objective is to
attract customers and start to establish the relationship. Businesses must attract the attention
of the consumers so that they form positive first impressions of the company. This stage
includes the initial consideration of the product or service information, which determines
whether or not any future interaction will take place. Many marketing tactics and social media
functions can be used. Firstly, try to find opinion leaders. Typically the opinion leader is held
in high esteem by those that accept his or her opinions. The features of a good opinion leader
on social media are: impartial, active, positive image, trustworthy, and influential. Opinion
leaders on social media often focus on one or two specific themes. Take blog for example,
bloggers who are considered as opinion leaders often write articles of a particular field or
topic, like cosmetics, tourism, or medical knowledge. Opinion leader is thought to be the
specialist in that particular field and has great amount of loyal readers who are interested in
and trust his/her opinions expressed in his/her blog. Instead of trying to attract new customers
and build new relationships with them, persuading opinion leaders to help promote the
product or service and making good use of opinion leaders’ existing networks is a more
effective method. Invitation of opinion leaders to joint trial activities and ask them to write

and share the feeling about the product on their own blogs can rapidly increase the brand
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awareness. However, invitation of opinion leaders to join trial activity may be risky. We can
not control what those opinion leaders will say after the trial. His/her subjective opinions and
feelings about the product/service are unpredictable. They may dislike the product because of
some personal causes. Nevertheless, the risk of producing negative impression can be reduced
through trial activity arrangement. As long as the opinion leaders follow the direction to use
the product, the possibility of resulting negative feeling or discovering shortcomings of
product would be low. Another way to make good use of opinion leader is through
endorsement. Instead of inviting them to trial activities, paying them to be the spokesman is
another method. Under this situation, companies need not to worry about any negative
appreciation from them. However, another problem may derive from endorsement. If his/her

readers find out, the reliability and trustworthiness of opinion leader will decrease.

Secondly, rather than persuading opinion leaders to help promote the product, there are
also several effective tools that businesses can adopt on social media to attract target users and
get their attention, like Yahoo and Google AdWords, blog ad, banner, vlog, blog label,
photo-sharing, and group. Those tools can increase the exposure rate of a company and
achieve the goal of increasing brand awareness or conveying the intended information to
target users. In addition to those tools, five types of social media are also suitable for use in
the Beginning stage. Micro-blog, Blog, forum, message board/BBS, and SNS are all able to
attract customers’ attention and increase interactions with customers. However, this does not
mean the use of all those social media and tools can assure the production of customer
satisfaction. They are just instruments, or you can say media, that businesses can use to attract

attention and increase interactions. Marketing efforts are still essential to lead to satisfaction.

The vital factor that should be emphasized to achieve customer satisfaction is
“interaction frequency.” In this Beginning phase, after knowing the product information,
message receivers may either have questions and doubts about the product or company, or are
interested in the product or company and desire to know more. Initial interaction will then
occurred. At this time, they may use search engine, company message board, forum, customer
service channel, etc., or join related groups to search and gain more information about their

concerns. Interaction frequency includes the speed to reply messages and to solve questions.
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Customers’ impression about how much this company cares about them will determine how

satisfied those customers are with this company.

However, there is a major difference between the methods of using opinion leaders and
using other social media advertising tools to convey desired information. While using opinion
leaders and their existing networks to increase brand awareness, the relationship established
between readers and businesses are possibly indirect. Readers may be interested in the articles
written by this opinion leader, not the product/service they introduce. Although it is true that
at least readers know the product/company after reading opinion leader’s article, it is also
possible that readers still don’t have direct relationship with the product or company. Readers
may be only satisfied with the positive image and trustworthiness of the opinion leader, not
that of the product or company. It is also possible that readers get the product information
both from the opinion leaders indirectly and from the company’s marketing communication
messages directly together and lead to a satisfaction with both opinion leader and
product/company. Therefore, we divide the relationship between business and users into direct
and indirect types and there are two routes to evolve the relationship development process.
Opinion leaders hence are the intermediaries between business and target users in the indirect

relationship.

Enhancing/Shifting. For the route of direct relationship between business and target users,
if customer satisfaction is formed after the initial interaction directly with business, the
relationship will be brought into the Enhancing stage. Nevertheless, in the indirect
relationship route, the shifting from customers’ satisfaction toward opinion leaders to business
is essential to evolve the relationship into next stage and results in commitment. It is possible
that the indirect relationship stops in this stage for long time and does not expand until
someday the customer has the need and actively searches information about the product or the
company, or someday the customer is passively received the information from the company
again. Actively searching or passively receiving information are two critical points of shifting
this indirect relationship into direct relationship, and the relationship can then evolve into the

final stage.
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As for the key success factors deciding whether the shifting can be successful or not, the
KSFs are the same as the ones in direct relationship route to decide whether the relationship
can evolve into the last stage or not. They are expertise, reliability of information, and
correctness of information. How professional, reliable and honest the business is about the
information it provides can affect customers’ confidence with and perceived reliability from
this business. The higher the confidence produced and degree of reliability perceived by

customers, the more trustworthy the business is for customers.

In this Enhancing stage, social media like blog, forum, message board, micro-blog and
SNS, and social media functions such as RSS, group, and blog label are very useful tool to
increase interaction. Really Simple Syndication (RSS) is a family of Web feed formats used to
publish frequently updated works, such as blog entries, news headlines, audio, and video, in a
standardized format. It benefits readers who want to subscribe to timely updates from favored
websites or to aggregate feeds from many sites into one place. However, readers have to
subscribe RSS and download RSS reader to be able to receive and read articles of their
interests. Therefore, RSS is not suitable for use in the Beginning stage. Micro-blog, like
Twitter, Buboo and Plurk are somewhat similar to RSS. If customers add businesses into their
Twitter or Buboo friend list, every time businesses release new message, all their friends can
receive the message. Blog, forum, message board, and SNS provide target users a place to
participate in the discussion about specific topic and interact with each other. If business is
involved in Internet forum or has its own group, through the participation in this kind of
social media, target users can increase their understanding about businesses. And if target
users deem business as a professional, reliable and honest company, trust toward business will

then be produced. After trust is produced, the relationship will evolve into the final stage.

Maintaining. Both users in indirect and direct routes will evolve into this stage after the
antecedent, “trust,” is formed. In this last stage, commitment to a long-term relationship will
happen between two parties. Commitment refers to an implicit or explicit pledge of relational
continuity between exchange partners. At this most advanced phase of interdependence, the
exchange partners have achieved a level of satisfaction from the exchange process that
virtually precludes other primary exchange partners who could provide similar benefits.
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Target users in this stage keep using the same social media functions as they have been using
in the second stage to maintain long-term interaction. Regular and frequent visiting back
happens. Switching cost is very high for target user and they are not willing to end this
relationship. In this stage, word-of-mouth occurs and target users are willing to do some
positive response while there is negative voice on social media to help maintain the good
fames of business.

As for the social media and their functions that can be implemented in this stage, all of
those that are used in Enhancing stage can be used in this stage. Again, blog, forum,
micro-blog, SNS, RSS and group are just tools to help businesses to implement relationship
marketing strategies. Marketing efforts and continuing cares about customers are the key to
maintain long-term relationship.

V1. Conclusion and Suggestion

A. Conclusion and Implication
From last section, a conceptual model is inducted as following:

Factors Affecting Choices of Social Media:

Characteristics and Base Size of Virtual Community

Characteristics of Social Media

Goals of Marketing Communication Message

4/\

Indirect Relationship Direct Relationship
through Opinion Leaders with Target Users
v v
Beginning (Positive Attitude) Beginning (Satisfaction)

v v
Relationship Shifting Enhancing (Trust)
(Satisfaction & Trust)

v y

Maintaining (Commitment)

Figure 2: Relationship Development Process Model
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Three factors can affect the choices of social media and after deciding the desired social
media for implementation of relationship marketing strategy, businesses can choose to reach
target user directly or indirectly, and two relationship development processes are formed
thereafter. No matter what route the target users are in, the first stage in relationship
development process is “Beginning” stage. In this stage, the goal of business is to reach
satisfaction. The only difference is the relationship type (indirect or direct) exists between
both parties. If customer satisfaction is achieved, then both the indirect and direct

relationships will evolve into the second phase separately.

In the second phase, indirect relationship established through opinion leaders between
target users and businesses will need a shifting step to directly link the relationship between
user and business without the intermediary. The shifting process happens under two situations.
One is when target users have the needs for the products/companies and passively seek to
continue the relationship. Another situation is when someday the customer is passively
received the information from the company again. The same as direct relationship, after the
shifting step, trust produced among target users toward businesses is the key factor for further

relationship development.

In the last stage, commitment to a long-term relationship will happen between two

parties and switching cost exists because of the interdependence.

In addition to the factors affecting the choice of social media and relationship
development process showed in the last section, we also conclude the social media and their

functions that can be use in each stage and the result is presented in Table 2.

Table 2: Integration of the Usage of Social Media, Social Media Functions and other

Tools in Relationship Development Process

Beginning Enhancing/Shifti Maintaining
Social Media:
Blog \Y \Y; \Y;
Forum/Message Board \ \Y Vv
Photo-Sharing Vv
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REIESC
Vlog Vv
Micro-blog Vv

SNS (Social Networking Site)

<
<

Functions of social media:

AdWords

Blog Ad

Banner

< | K | < | KL<

Blog Label

RSS

Group \%

Businesses which are planning to be present or already existing on social media can use
Table 2 and the conceptual model to examine the external and internal situations and pick up
proper social media for the implementation of relationship marketing strategy. Furthermore,
some critical issues existing in each relationship development phase and the goal to be
achieved should be also taken into consideration during the strategy operation process.
Although short-term campaigns are prevalent among branding companies, this study shows
the possibility for small- and medium-size companies who has less resource to be able to not
only participate in social media game, but also compete with larger companies who

traditionally control the traditional media.
B. Suggestion

This study shows the feasibility of doing social media marketing in Taiwan. Although for
many businesses, their target users are not the internet users, it is very possible that internet
will become a part of daily life and everyone will know how to use it. For a long point of view,
every business should try to involve in this virtual world and start to learn how to survive in
this game. Maybe social media is not familiar to many businesses which are accustomed to
use traditional media for relationship building so that they choose not to jump into this game
at this time, but it is inevitable that they should at least walk around and monitor what people

are saying about their companies on social media.

Besides, because of time limit and the newness feature of this topic, this study analyzes
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only two cases and the result may not be as accurate as studies that embrace more information
from more cases. Researchers who are interested in this topic can try to contain more cases in

future study and to examine and complement insufficiencies of this study.

Some suggestions for working from cases within the social media framework are listed

as followed:

(1) Regularly monitor blogs and social media sites to gather the latest news on your

company or clients.

(2) Conduct research on proposed initiatives and use direct pitching and social media to

spread the word about workable solutions.

(3) Incorporate social media into PR efforts, including company profiles and bios, blogs,

chat rooms, SNS, Twitter, YouTube, etc.

(4) Pitch Web sites as often as you pitch mainstream outlets, because readership of

online news sites is skyrocketing, while print sources are dwindling.

(5) Manage your online presence carefully. Watch how your company is being
positioned and written about in blogs and on social media sites. If there’s a problem,
deal with it quickly. Use your social networks to resolve common issues and deliver

common messages.
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Abstract

Organizational slack might be a buffer that can facilitate proactive initiatives against
environmental uncertainty. In addition, it can also facilitate a firm quickly grasp market
opportunity and allowing a firm to pursue new growth opportunities. However, different types
of slack resources possess unique characteristics that can influence the flexibility with which
they are deployed. And its can facilitate a firm involves different kinds of activity. Hence, this
study attempts to explore the impact of differential slacks on the performance under different
stages of the organizational life cycle.

The dataset of this paper consists of an unbalanced panel of 569 publicly traded IC firms
over 2003 to 2007. And OLS regression will be adopted to test our hypotheses. The results of
this paper show that there is an inverse U-shape relationship between available slack and
performance, and a negative relationship between absorbed slack and performance in the
growth stage of firms. In addition, available slack is negatively related to firm performance,
and potential slack is positively related to performance in mature firms. We also find that
there is a U-shape relationship between absorbed slack and performance. In the decline stage
of firms, the results of our analysis show that there is an inverse U-shape relationship between
potential slack and performance and a negative relationship between absorbed slack and

performance.

Keywords: business life cycle, absorbed slack, potential slack, available slack
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JI?E[‘ TR pAE [‘E]*'ﬁ B lﬁﬁgi#gp% ir32 (Daniel et al., 2004; Voss et al., 2008) - ﬁf’?‘yg{\i
WG - ¥ BRI 4 %ﬁ"ﬂ FIRE ST « S T - Tt e
AR DN SRR o (BN R RIS LY SRR R SSET]Y > Ho et al.
(2006) ~ Voss et al. (2008)4’? RIS ) PR L ‘ﬁ%‘,{_{wﬁ
Iifﬁ:]‘FpuJ/ o [ AP L RIER T GOR] SR PRSI (RS S I A
R I

L2 @ BRH  [PRTGRL G ER RS il - RR YRR PER
R YR BB FI
H2 - BRR]  FRFIGRD * TP Ll - o PER YRR PR TR
 TERTEE I -

2. S EMERYERR

RS RIGES > (PRI T 58 - TR TR o PR T i
R RO el PR PSRRI R - R
4% (% A I (Churchill and Lewis, 1983) « s i R RS » st | AR PO L

" Penrose (1959) % Fih R fFend LRE > T EET N E AR AET  SBLH AP L TR
ek {»ﬁzﬁ?” *:%mi\g%cmp BEE %%f{?“/ﬁr%‘rﬂim% o T o%rﬁ_"q‘:&%ik\]%! i e £ e
Boo
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B R AR ¢ DFATEM - R T IRIEE T B H A
TEAL MHARC ARRK®
2T (RS o OISR S B ORI R -

SIRY > 5 TR (R [ £ SR A VS SR Y 2 Rl R e 0 T
S Y B sgiﬁwﬁfﬁl =R AL G HORHRHRYRY » T YR SO
i ST R RN Ea 1R S e R S e el et e L g
E}gjl;;tﬁuj IR (Honjo and Harada 2006) 75 =[5 BRI RV EY 2 ] O b
PIPEI= > | (OGBS IS 0 o SRR D[ b o IR PR Y
ﬂﬁ PE IR POEYRGEY - H RIBRY S 5 R PR S BRI S P
i (PSR PR RIS b > PR B & (Greve, 2000) A4 (-3

PYSES > Pt BT PRy L PR T%’FE‘F%J% THEST R
W R G RD  d VRE  LHT] RR © S 2R
[*(Kallunki and Sailvola, 2008) « [l 1555 S ES RO » T F] gﬁ%l}"&“ B SER ﬁ;f«EJi
A ISR A5 ORI WP L sk [ - o2 RS o 5.
(ORI - MR S R B @%&ﬁiﬁ“%ﬁﬁﬁnyl@bﬁ@
(Roll, 1986) » i | (i » iR RGTHPHEL: F=90 7+ 0T ) 15
i (T PR R e s R TR S P IR RO ?E%’JI[E' B R  BEEY PSR
’Eﬁﬂ@’ﬂ@g PRI > e e dEer o SRR T R fe - (Jensen, 1986) ©
FHHIRL 37 T AP RER R Ay pAER Rt E ﬁkﬁﬁi’é'& eVRl o BAIER S P
KB pVEE f F[l2% (Geiger and Cashen, 2002; Tan and Peng, 2003) o [NF=» 558U FAR
By > Bl i 21 H?’?Lﬁq& S IR (Jensen, 1986) » fHief
& = BRI IA5BE %4 > Bourgeois and Singh (1983) ~ Daniel et al. (2004) FrD i 5]
IE[%I]:%HEIJ'I'U;—;@ ﬁﬁ%’?% [}L\% 1@»27{ | [E' B IJEWW ) ﬂ_ifﬁ@gp 197 HJ‘TVFI ”EW,}‘—E‘WW 2R
PRI EBETTS - JLU= > APk
M3 - AT o (R AV SRR TR ST+ B P s

WS Ut Ul R R o /ﬁ/ﬁh‘ o

Daniel et al. (2004) FFrf. yiFee RIGREHR (FHAC SR HRAAREE » W) 1A
RSSO 1 1405 SR 8 SO ISBUTIT R P
B e R Ry =B FlA}F e ‘;'%?E&F 1 (Churchill and Lewis, 1983) - &Ry = -
Q’?ﬁ%ﬁki B L5E > MERREET) afiﬁj@ﬁ@%'[? » Fichman and Levinthal (1991) 7
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=4 %F‘ f}ﬁFj &k (liability of adolescence) » J[] Hﬂ—i TR A SRR JE«PWI % }{gjfﬂ—
b e SRR O« 5T PR A ?@LJ& i hﬁ{[ﬂqﬁa[f&bp 8317 147 41 (Hannan
and Freeman, 1984) ({1 SBFS{0 - [V AN GHAIRY 2 « [y 1) FRsiF D
e ﬁﬂlpﬂg’?}f'q/’ﬁéiﬂ PEISRF=T (Honjo and Harada, 2006) » Frsrfl R ]ﬁh]’ﬂ]ﬂﬁj >

[l
oS T

- WIS SR TSR » SR R O AR
PSSR Y (-3 Ay s gk T upiate Wﬁ' > [PRIFEYEED R AR S A I g e i
FER T HOEEEPUAAEE (FFAr= > 2004) o =52 Tan and Peng (2003).. '/@E#J [F[
Tan and Peng = J=&[ERe RV 7‘iftﬁ’7%“??¢ﬁu ) ﬁ,l "}H@f;ﬁfjﬁ,ﬁé TRV Y A By
ﬁ%ﬁﬁ [ iz HOERIERETIRIAY I E'Zf‘lﬁﬁ'%?ﬁ’ W= IR T R E e (Jensen
and Meckling, 1976) » [N]fi i 5" 4 Frm U AR AR R = S T[] EH?»E?LF%T;EJ 7 o P9t
Jensen (1986)= 3= ¥ VFIIEEJF“} J\ﬁ %@ ME HF”S/ R pVES]) S F ﬁj@?\l’ﬁ]ﬁ?j ’}{ﬁ’
i EF Y ERS T Jl = SRR - BRAeTE o ) T REE ] ETRGE R PR
TRARR ) - B F RIS A R BIRLAISE HA AR S SRR AT
B+ 1 R T RSSO S S (8
SESHETAR (5 40 8P S P RSSO A S e T PSR » £
TR RS S5t « P RIS LB SIS (R ) 2!
VRN RN SR R [RGB e R

H4 - Eff;%%ﬁé’ » FE, mgkﬂﬁﬁfﬁﬁﬁ?ﬁﬁwgﬁﬁ ; BRIV - FEWF
I EIRRERFIERFIIE u gj/;gf/;? o

R AESERS S0 K AR ORI RS R RO
5§ » Bourgeois and Singh (1983) ~ Daniel et al. (2004) FrHV i [ BRI aR ¥R S5 -
ELT I ERppE o iﬁwj = ﬁﬁfq_ AF e 2 SR T ?ﬁ??%\”?‘f fﬁj?‘ » BT -
iﬁl%ﬂiﬁﬁ?ﬁ Z! ﬁP RAF# o [1] Daniel et al. (2004) ﬁ%&]&up [fl'rggfﬁ’ﬂﬁf%ﬁ}ﬂ?' 1l P

o o PR W= :5 T o L RLREE S R E/ng? PO > TEg i
HA TS %ﬁﬁimﬁmnw% S BIE  REH R i
fﬁl@%&ﬁ}[féﬁl@i{?ﬁ‘l‘l 4 (Nelson and Winter, 1982)

SRR S TR > R A AR > 1 St A PRE
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ek ¢ A FE A AN ~ RIIR T RIS F A MR
POBBAR RRRS

I « P SORIROSS ™ RS 1T IR it B R P
FISE PR - 2 LIRS TR BN BIL T BT R -

— LRI B }-{—] R JEQE‘E?WT%J (Cohen and Levinthal, 1990) » PHjfi b &« -3 35075
414 Ew’ﬁpq&ﬂ EE= L[— \_F” AR » j’] E,[%?J-—,&EW\‘H ?ﬁ'ﬁifﬂ'%ﬁl@ lgﬁiy;ﬁgﬁiL
BN F@ﬁﬂﬁf"ff“\ > ﬂjf% PEﬁ F[LJ_EL*J’WH’}UEF o P9 5 RYERETRE () 7%@’"?‘5?’[‘???
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{5 ¥ [* (Capron, Mitchell and Swaminathan, 2001) » PN 55 -3 152 A é}‘ﬂjt— Py
*ﬁ'r% ’ ﬂj-ﬂ: ﬁ‘ﬁﬂ_ﬁwﬂF lsqrm&guﬁ]ﬁb%ﬁﬂ jﬁﬂ[ﬂry (= F\‘ HIIpb 7 2 | (;gkp& P h F‘ o

M6 P ORI PR T (R PR SRR
AP (Kallunki and Silvola, 2008) » ffl {4 [ IEEES@[F & 45 (liability of obsolescence)
(Baum, 1989; Ingram, 1993; Barron, West and Hannan, 1994) » ’iff“j IR 5 S S [TEJEW
PR ~ PRI Bt R R I o P Bk e e A
5 ]L{ﬁjzgk, B S (SR A R YR T‘,‘Jgﬁﬁ: H VL FeF 3 (Mintzberg, Ahlstrand and
Lampel, 1998) » Ll 3 He PSR (= o [ B -3 BRI TR IR - SARE 0 iy
bl ST (Shimizu and Hitt, 2004) » F{LLE ¥R S ) B - A
P T Y BT TSR [+ [T S FIY
o gL D

HS - e B RETVFR] - PR B RIG e IFEAiE FIp I e - P EH - E
R Z0 TR E N RIEEIFL u ZIRG A -
2 MRDE

AN ] 2002 2 2007 F _F (M) IC 2 RIREFACERG > (e PR > i
ﬁﬁﬁ R 2 Rl @R E@Jfﬂéﬁ%aﬂ NSRRI RE Y - R
OFAESY B » 1112002 5 TV RIERTIR SN 2003 £ VAo U R RS
ﬁ#’ﬁjiﬁﬁwiﬁaﬂ"%%?%@QWW%QMEﬁ%’ﬁ&W“NﬁJE
FREA TR 569 > H 12003 # 77 % 1 2004 & £ 106 % 5 2005 £ £ 116 % 5 2006 £ £
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124 % 5 2007 & 146 % -
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P Y ARSI PRI R R R RTSRAE  ) HE

(e Uk ”F = E\Fﬁffﬁﬁ}“l ’E F 5 %Tﬁﬁﬂfﬁﬁ PR R S BT rJI SIE
%T‘i?ﬁ’?j‘—’ﬁm‘éfﬁ? ARSI B ESE S rﬁ”Lﬁ? (3 (ff Rk s T
FE]Z=5 2002) En#rﬁgﬁ[g; ARSI P e P R AP R BRI
PR PO AL e PR (ROA) (L ERIRAYY > 0 IRl s Al 5P 2 (ROE),& 7

% 7T T o PE R EESD P ifrlfx YI:TJIZ[“ i Honjo and Harada (2006) % Oliveira and
Fortunato (2006). ity » I'EA I Pﬁ%%@@ﬁﬂ‘ U NS s T

H,

2. iR
F9 % R PR P S RS I - PRSEEEIALE (2005) - (UERREER
ﬁa‘jl?l/ E«E’a‘%ﬁ’— (2009) = Anthony and Ramesh (1992) S5} 3% 4 Ay '/ﬁéllpﬂj =, 9EE |
PEFIL =k~ i ETRy =k~ e AP IR ii”‘?{“‘lﬁ?@%ﬂ’pﬁ* S EFPEREr
[ORLEE » F[N ORBYE BT QAR (REL RS 2 pliell 2 iy s - ﬁii Uilka
FEV AR5 = 55 B PR PRI i@y s 500 K= A IR 2 R )
ﬁ)[ﬁ“\ﬁ:i" 0 = 2 pusBp > Esy IUEL 0 57 » ASEUUIEL 1 07 GRS 2 57 o
PHIY (s~ E“?’?‘/:'%}%T}EJ Cer A bR F S PR RIS R 5T
SRR S RG] < EL s (MR T IR BT S KRR A T
53 SRS 0-2 ST o A ERRS R iR 3-5 ST H o ERAYE > iR 6 = 8 55K
FIE s -

1 S Y 2 I

EdrcteliaE: PEHY Fa e RS R & g
’?‘/:‘% 4| B H ! &S
AY 5 J Fli EJ[ ﬁj{ il
Focd il [ IE il

AHF M AEFERI SBCAITHETRE A FALNFL (Bt EFHLFT AR AT
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FaRE IR iﬁ}?f\f’i’i‘%ﬁ E‘r?r”llﬂj f/}H %ﬁﬁfﬁﬁ”ﬁmxx fF o B Jz}%ﬁﬂ TR

@ﬁﬁﬁ’ﬁﬁmﬁ%$ IRERREE R AT B T OB » R R
VFTJ (i » s BB T [FIRIERE RIS - BT P 95 (Herold et al., 2006;
Indjejikian and Matejka, 2006) ° E'lii"“ﬁf”ﬁ%' TR U%FFF[“M[F{ e i . tﬁﬁj}"'f[/%%'-ﬂ
T [ [ BRI T[] > P AR IR pRe R RIERA S - 1A S
V3Y4% > 7P Mishina et al. (2004) SPECEITRLY (> BRI ERYE W SRR
B » BT 6 P S SO0, + 5% R (P 2 S AR R
ECIRTIE RS (T E*@i% SR APV EN R 2O R R R
WL R B A TR R I B SR - R R )
aﬁl%ﬁiﬁkJf§#iﬁﬁht$ﬁﬁaﬁ(med&%&oﬁﬁ’iﬁ%ﬂ
IC2* Fil (ERRFAEEN G - 5 T WA M2 ) o s ) Bl i S B3 7 2 (et
ﬁ%’gﬁﬁﬂgfﬂfﬁjﬁ[@ °

=9}  Danicl et al.(2004) E AR REPRIGRRIOB =B » (SRR e
PR T i IR A IOSRIER TR ~ o RIGREYIR M i [t B ERee VR = 29T o e 2T
FIIPPORIBRORR G| -3 POTRE I (SRR LR T REEs SR o R S
PERR PR e [N o IR VR IDRLAS (- SR PR R AL AR - 5
W@ﬁﬁﬁF‘P@“} FIELBU (8 801452 B o B o i [l B oI
P RN R RS B 8 1R SR EE BE Daniel
ctal. (2004) FrEAOAFRATH;H R ST LA S, R OTUTTE: © A P
PR TR EFTE S RBRCETE RN R E = SRR R PO -

R L gkl ey B r{@“ AT Y 1A AT P AT
& (R — o P P RSN Y éf.yﬁajf FRBRLHRE
*E)ﬁ%'%ﬁ%r f i A PRAR 2003 = 2007 T [ M&E}ﬂuj«g@ 1] 2003
ERRLIP] o R 4 (BT R s -

=~ HERE

Pr A4 AR AP 2 A4 FRGRFES o PEER AL T 5§ T & Mishina et al. (2004) ik it
&iﬁ*#fﬁfﬁr Fl4penE 1 A a0 @ Vossetal (2008) 7 4 45t (F ¥ 442 4 4 FREFMT R Y RBAR
WHF R APy T UTR- Hdme -
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PR e - Jﬁ%ﬁwﬁs@?ﬁfw%ﬁfﬁ?’%\ T iR AR (7
FRHST S ATV 4—4@‘1 A AR YUEF TSk~ G ETS R R

FHREESGE 7 ROUHR 53 B » 4 N VR AR
* FH{F]‘QEJ (Anthony and Ramesh, 1992; Black, 1998; & 5%[£Z" > 2005; iq'ﬁl—ﬁ ﬁﬁﬁﬁl{ )
2006; @ S 2009) o ik BT IR B 5 B R
WU © T 0 BRI P B O

ROAIt = ﬂo + ﬂl Fixsi,t—l + 182 EmpSi,t—l + ﬂ3 AvaSi,t—l + ﬁ4 Aveslzt 1 + ﬁS l:)OtSi,t—l + ﬁ(v POtSiz,t—l
+ B, AbSS, | + By ADSS] | + B,Size;  + )y YrDUMMY + & oo (5)

FUH SEERR G ROA, 51 2 il v t F PORTER YR B 5 FixS R s
EmpS £L 17 E;%ﬂ ~ AveS FLFH [V E[ERER ~ PotS t»if’f}ﬂﬁ,% TrIF ~ AbsS F[E it s
ARV PA9T > LRI B PR E R 2E > Size £ 4P YrDummy
IR 1 ksl -

B2 BEiaR

- [ E YR

FPHER 2003-2007 T L _Ff () IC 2RIV RAEREY R i (8 IR
2005; Anthony and Ramesh, 1992) » 35 & & 54 [ EH557 F 5 =] ~ RS ST HUsl] =
o5 AL (@S TRy <R ﬁﬁ g R A ) S U R

=~ EER > RS SEOS FGE o F 2 B 5T E)‘Ek" B g E 1 Panel A
= Panel D [f53 IFPIEAIY 55 - & ETE*}:%Z%«“\ VAL .} WA e B LRI B 4
g # &5 558 - Panel E fﬁ‘:ﬁ?ﬁ?ﬁ?ﬁ%ﬁgify TS VAR I*?EJF[?FITQ%ZTFIIQ Y = 1
A 124 [ 5 RS EUPIES 343 [t 5 PUUPITIIES 102 Bt -

AP T ETRE ARLERRF LR fgﬁ [E I SRR - N R A R R
A.&ﬂﬁj&ﬁkij&\“é;& s\-g‘ni f‘x?ﬁp}_é [ IR A Bl Bl S Bk ez 1 pF EIJ
FABEARZRZIELHELS > IRl HF 5 0k ABBRAZIE 130 2P E R - 2
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AR O SEAGADN METREBEEXZ WA
A HMER® ARRS®

* 2 AR

2003 2004 2005 2006 2007

v

haatil

I

N T N TEgC N THgE N THgE N T

Panel A: $98F L {357 %

7y (L) 38 .000 36 .000 41 .000 41 .000 51 .000 207
FYE (M) 19 1.293 35 2.580 37 1.887 41 1.878 47 1.951 179
FLV|(H) 20 3.876 35 6.296 38 5.006 42 5.800 48 5.729 183

Panel B: Hz%ﬁJ ETRY R R HE

7Yy~ W(H) 26 .889 36 .673 39 413 42 628 49 483 192
HY (M) 25 177 35 199 38 025 41 A77 48 128 187
FLY(L) 26 -123 35 -.070 39 =272 41 -.158 49 -151 190

Panel C: x4 3 ik ) e

7 = H(H) 24 .097 35 213 39 166 42 267 49 162 189

Ry 5 (M) 27 -.004 35 .006 38 -.003 40 -.001 47 .003 187

(L) 26 -.228 36 -110 39 -.154 42 -.068 50 -.054 193
Panel D: 4~ f[ IE$ i

7y (L) 29 5.828 35 6.057 42 6.929 48 7.688 63 8.032 217
FY (M) 23 11.261 38 10290 34 10.735 36 11.750 40 12.675 171
FUV(H) 25 20720 33  20.061 40 19.825 40 20.825 43 21.837 181

Panel E: ¥ Fﬁ[ ?‘Ftﬁ";’ JitE

(L) 20 1.550 22 1.727 22 1.546 30 1.500 30 1.567 124
FY (M) 47 4.149 64 4.016 72 3.944 67 4.075 93 3.925 343
LUV (H) 10 6.200 20 6.300 22 6.409 27 6.296 23 6.522 102

ﬁ?r 77 106 116 124 146 569

= - s

Daniel et al. (2004) %15 f‘%}%y’]‘ ﬁﬁ&’@ﬁ'ﬁ%{ﬂ/ WSS [HEI ORI ER TR RS
SRR ST T AR A O uﬁqgﬁm W ORIER R F PRSP RIER SRS R ) 4P
}{%’i'ﬁﬂj Daniel et al. (2004) &l ity - {ERBLI @ﬂizpﬁ' > B PAOE N
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SIMTEE SAREE o EUp[1 o [ AR IPORER AR RIS~ R EnEy
EEESENFOIPT . Z RS TVHT - 2 b ) o RS EIET D 86.814% ; if?'?r‘i’!ﬁ’?ﬁ%e}‘{@w
P AR 2 {0~ ISR~ AR [’ﬁE‘\'fE EREE NS T R R IV 2y B
FERBEIBIET 86.711% ¢ ' Rl Rl i g ’?I i FLRE A F%?”'th“‘ AR
EENERIT I 2 R SLEJ%@BJ@&‘E' Rb 74.245% o APH( 05 Daniel et al.
(2004).1 53 3 Pk fy mwﬁ 75 3. PR TR = SRR R R R e

iy 3 BRI R gy Btk gt B S fEIPRBE T £ 75 [£557(2005) ~ Anthony and
Ramesh (1992) VR - BRI e AR 7| E'JEIU?E'J'@%E?};E‘?%’EE}?&*'Jéﬁ%éi’}ij/ A
FT;J[ E‘V‘[r ' : ﬁ“?ﬁﬁiﬁij }{’—”J’[ J Variance Inflation Factors (I'J™ {8 VIF ) 2% = H G472

% 3 FE RS

Mean S.D. 1 2 3 4 5 6
1 ROA 122 150
2 Size 5.742 1.462 283 ***
3 FixSt 12582.541 16426.322 -.027 =220 ***
4 EmpS 36.949  166.097 -.004 -.199 *** 618 ***
5 AviS .000 1.000 .088 **  -215*** 104 ** - ]33 ***
6 PotS .000 1.000 135 *¥* - 134 *%* ]34 %*% D03 *¥** 762 *¥¥*
7 AbsS .000 1.000 -.294 *** 229 **x _ (89 ** 216 *** 160 *¥** 175 ***

TSR DVRIRE BRI - 5 (1D FOoF - PE R R Lo
FIT e R S ARYE
##%:9< 0,01, **: p <0.05, *: p<0.1

= W IR

Fo 4 IHEHSRURREER T T g o R VR R P O
J“ﬁ%@rd@ﬁNEWU’ﬁfﬂmﬂﬁ?é%jﬁ&équﬁﬁ:EHQZEM%HE%QEWﬁﬁ
SRR A Tl OB 5 BIOE o U] 3~4 [T BRSBTS W RO A
Frgg b AUt R o B Amie RS Y B A f@r’%’ HFHE] Durbin-Watson g kL

CERAFSTRY EE R LR F LA iR AP ARRYEARE f R TR LR
BEO30 AR FE ) B TEAHBT AL @A MARL EFAS A BTG GANEG TR
o
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F‘[Tiﬂ}~ [SEE’I?S?FEI%% ) j}ﬁ,ﬁ,ﬁ\'xﬁﬁ DW I'ZEPI TS 1.745 ~2.221 [t > ﬁ‘ﬁﬁfyi%lﬁglggl

fyﬁlréjgj]ﬁ HIRE » =0 iste FERGARAL < HL 7 o e [ p_p (AR £ MLRITRE ALY Y
(MR - [USPR] 276t 45 ° RLE o IO HIEIE ISR - 129 > £ Glejser
B R L B ARE G T O > TR LB R T R E 0.05 BT
fevie ﬁ #ﬂﬁ; BURTRRIAVT Ty o £ H - J SRS - AR g el R
iJF“* [FL[ _JIa{gjﬁgﬁgﬁﬁmﬂu@g@%ﬁ Jo R VIF s @ et 2
[Irs 85 2 P9 AbsS i ARR] 4 1 AviS R VIF fififugly o 2 TR
MR R U IR AbSS - AVIS T RERIUT 42 - A SR T
FLE[ Y VIF [;g’l;gﬁl,ﬁg £, 4.809 » PFCRLEF 1 yE) 2 i g@gg@@’zﬁgf PR 2 OVIF
(452 10 [ORR Rl i P H R -

F 4 HRUFARERLY RN o o R 1 SRR ER D e B e
LIRS + SRS R PO 0V RTEESE PR - SRR N AR 4 R
UG S S SUETIES= = i it S [Tt M W SR IR R S PR
VT S DR AR G OE, S T ORI - P
W’p’”ﬁgﬁrﬁﬁﬁl HplEZhe (Ansoff, 1965) » i ARF e CfiYAT - LY f5 - i -
VT Ay R ISR R PRSPV S o U
Yo e SN < o i S RLAE U - Y RIS £
RAVE F= RUA @

oW SRR 2 %ﬁ%ﬁﬂﬁ%ﬂ/ SRR R VRIS R - BRI
=R RS UEES tr b R e g A ] E‘{ﬁé‘go‘[@é%%ﬁ?%\lﬁﬁ\z_%ﬁ%ﬁ‘# FFS‘I@%‘ 2 TRIEIH -
Hydr o EPEYT LJ§'”C‘J J=E B EETeY A (Hoskisson et al.,1999) » ¢ £ 9= Nl Jla?E‘
=Xl (Voss et al., 2008) =[] i’ﬁmﬁuﬁﬁﬂﬁ[ %+ Mishina et al. (2004) ~ Voss et al. (2008)
AR T AT (LRSS RNV R T L ) 2 R
B v R R R Ry YT RS J?&ﬁjf’gﬂ—i TR Vv FFSF JoEY A i FFU* IR
BN OB ﬂ/ﬁlifffj]ﬁl [+ (Hoskisson et al.,1999) » == 4= 7 F'I'AZH R RjF%
(=15 ](Snell, Youndt and Wright, 1996) - U—BFI chLHr %ﬁ?%\[? SN

A FREs SRRy Y e A 7 PO RIBR AR T B u IR - IRaheey
FOS GG -  E T A (2 ORI RS F FTJ" o T B S N BT 1 = 10
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Abstract

Taiwan is a multicultural and multilinguistic society, yet due to the past ‘Mandarin only’
policy, many indigenous languages have disappeared or have been disappearing. With the lift
of martial law in 1987, the extinction of these languages started to gain attention. In 2001,
these languages, like Min and Hakka, began to be taught in elementary and junior high
schools. However, problems such as insufficient competent indigenous language teachers,
inappropriate textbooks, lack of teaching aids, mixed-tribal teaching, have been awaiting
improvement.

This paper begins with a brief introduction of the minority language teaching in Taiwan,
with the focus on the past and current efforts in preserving and promoting the indigenous
languages, including textbooks compiling, indigenous language teachers’ training,
governmental awarding policy. The paper concludes with a proposal of further preserving and

promoting the indigenous languages in the future.
Keywords: indigenous language, indigenous language teaching, indigenous language

revitalization, indigenous language teachers’ training camps, indigenous language

textbook design
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Abstract

The Literary Heart and the Carving of Dragons (Wen Hsin Diao Lung) was authored by
Liu Hsieh of the Liang State in the South Dynasty. When talking about the literary styles, the
author detailed four guidelines of general forms for writing. The last one, namely “the
essentials of writing in various literary styles”, outlined the principles and standards. This
article aims to analyze, compare, integrate and conclude all of the requirements that Liu Hsieh
expounded for writing in different literary styles. In terms of the conception, Liu indicated
that the essential of writing in a literary style had to “esteem the saints and learn from the
classics”. Regarding the organization, he connected closely to the other three guidelines.
Based on Liu’s discourse, it is helpful to understand the features of the literary styles before

Liu’s age and to employ these essentials as guide to writing.

Keywords: The Literary Heart and the Carving of Dragons (Wen Hsin Diao Lung), discourse

on literary style, the essentials of writing in various literary styles, Liu Hsieh.
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Abstract

This study is dedicated to the use of the method “Literature language analysis”. The
different opinions and methods of Russian linguists and literary critics are integrated into the
method “Literature language analysis”. Besides explaining the styles and meanings of words
in literature, the method “Literature language analysis™ aims to explore figures of speech of
literary works, and the relationship between literary works and social culture at that time. In
this study, the method “literature language analysis” will be presented in analyzing poems of

A. Voznecensky.

Keywords: Literature language analysis, A. Voznecensky
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Abstract

I’d like to make clear the changes in the Assimilation Education Thought and in the
Anti-Assimilation Education Thought. Taiwan Education Thought can be divided into the
Assimilation Education Thought and the Anti-Assimilation Education Thought. The former is
the Education Thought of the Japanese ruler and represents the change Isawa Shuuji, Gotou
Shinpei, Mochiji Rokusaburou, Kumamoto Shigekichi brought to the Kouminka Education
Thought. The latter is the Education Thought of Ts’ai P’ei-huo, one of Taiwan’s anti-Japanese
activists.

Isawa thought that the Japanese Emperor-centered Thought was the instrument of
enlightenment for the Taiwanese and regarded the Japanese as important. Isawa was a man of
cultural-coexistence that respected the Taiwanese culture and the restrained practice of the
Assimilation Education. The Assimilation Education Thought of Isawa was the thought that
respected Taiwanese culture and tried to assimilate Taiwanese Japanization.

Gotou established the discrimination of colonial rule that Rokusanou symbolized in Taiwan.
Mochiji restrained the establishment of the elementary schools, shortened the number of years
required for graduation, cut educational expenses and perpetuated the discrimination of
colonial rule. The Assimilation Education Thought of Gotou and Mochiji was the thought of
the discrimination of colonial rule.

Kumamoto tried to change Taiwan into a loyal retainer and started to establish many
elementary schools. The establishment of elementary schools was the embodiment of
Universal Brotherhood and the schools’ curriculum attached too much importance to Japanese
spirit, culture and nationality. The Assimilation Education Thought of Kumamoto was the
thought of the Naichienchoushugi.

Ts’ai P’ei-huo established the Taiwan bunka kyoukai and objected to the Assimilation
Education Thought which emphasized Japanese culture and opposed using the
Anti-Assimilation Education Thought which defended Taiwanese culture. Ts’ai Shi-gu agreed
with the Assimilation Education Thought which respected Taiwan culture and disagreed with
the Assimilation Education Thought that ignored Taiwanese culture. Ts’ai P’ei-huo criticized
the Assimilation Education Thought that “there is Japanese-centered education with the

Assimilation Thought and a Taiwanese child cannot study Taiwanese and Chinese and must
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instead study Japanese, and after graduation, since they do not use Japanese, it is an ignorant
education.”

After 1937, the center of Japanese education changed from the Assimilation Education
Thought to the Kouminka Education Thought which strengthened it. In 1943 the plan of
compulsory education in Taiwan was established. The Assimilation Education Thought
changed the Kouminka Education Thought of the Japanese Emperor-centered Thought by the
Kouminka Movement and the beginning of World War TI and they disappeared with the

defeat of Japan.
Keywords: the Assimilation Education Thought, the Anti-Assimilation Education Thought, the

Kouminka Education Thought, the Japanese Emperor-centered Thought, the

Taiwan bunka kyoukai
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Abstract

The purposes of this study were to examine the current situation of organizational justice
and organizational citizenship behavior in PE teachers among senior and vocational high
school, and explore the predictive power of organizational justice on PE teachers'
organizational citizenship behavior. Physical education teachers in the nationwide were
selected through a stratified random sampling. Total of 279 usable questionnaires were
returned. The statistical methods, including factor analysis, reliability analysis, t-test, one-way
analysis of variance, Pearson product-moment correlation, and multiple stepwise regression
analysis, were performed for data analysis. The findings from the analysis were summarized
as follows: (1) The PE teachers' perception of organizational justice was in the middle level.
(2) The PE teachers' organizational citizenship behavior reached at upper middle level. (3)
Seniority and position influenced PE teachers' perception of organizational justice. (4) Gender,
seniority, and position influenced PE teachers' organizational citizenship behavior. (5) There
was a significant positive relationship between organizational justice and PE teachers'
organizational citizenship behavior. (6) PE teachers' perception of organizational justice had a

significant predictability on their organizational citizenship behavior.

Keywords: organizational justice, organizational citizenship behavior, physical education

teachers
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