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Global Master Program of Life Sciences

The global master program of Life Sci. (GMPLS) is to provide
English taught courses plus a Chinese culture guided leaning
environment. The research activities of the GMPLS is reinforced by
the College of Life Sciences comprises 5 graduate programs in Food
Science, Aquatic Biosciences, Biological Resource, Biochemical
Science and Technology, Microbiology, Immunology and
Biopharmaceuticals, and 1 independent research center: Analytical
and Technical Service Center.

34




1T RE SR

RE L)

O

BT A#HLEFR
7 0Lk TR
}%.;hw,gzrv"' A —J
fR B i
e B .
zZ_- *EE‘“:\»'V?IH
} 5 RE A5 T
g BEEA

https://www.ncyu.edu.tw/dvmpc/index.aspx

m,,,kaﬁ_}?ﬂ;nﬂmﬁv‘v\

o BICRAIRMEAF R
BARBFIeEER

o [ A FhE > s
iy

. %Fﬂ%§§*%#
miEFF

s FRH A ST 2EGFL
o EPiEZR S

U[ZRRY]ESTL Y
B e B LRREFY 0 4
LR o N R
—j °

S8 Bk

gﬂPFm"ﬂTg _E,;#_fr""—-k ’
B E
A Y A A o

i Y S

SRR LRt
EhscH B rHT o
BT EEERG R

e pF i

;}f ﬁg'mlL ll-]-}i_"_ﬁ 2 B2 Bb ’ f”#?r&"%fﬁ#’ﬁ:'}?‘}%@%é :Gi@f’]’:"t’_ '}:F’.DFH;A ??ﬁo
= 4
R

Lo REE CFIHRBL B ERE  RABFFREFAT 2

100.00%
80.00%
B80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

{

107-111FER ABSEREMEaERE

107 108 109 110 111

nEANEERERE = 2ETY

35



(SDGs2-if % &reth) [
(SDGs3-it

3 R
ERON -

UG = =l Wk

IS E O XS 8
PARRLEY L TR
LERLRALRT Y

il

Pt LR R A

Ul I e W O
» AR AT B
RiIrFEPEFy 2
REBFE B ERk

TriE 2 AAFH Ao

BIFF o ff BRI TR

J

36




Chapter 2
L g

2-1 $Pbpes
22 B4 F 5§ R
2-3 B % nE

37



38






40

BIRE T RERE FRESE B
i 4 o g %

EE LR

1 E5 5 ala v o] i & 0 2 BT - @fRT
2o * Tl & k) DA pTE LAY o

2. ETATEMALRP P EF o E2 G oxagFlAS 4 AR
Visas ALY B UL

3. 22— § gl
2 edg A EEAY

4. U R was & P
2o MR ek
mA e R E BN

L 3
>RZLEF FIER

AL .. -
> ARFIEE kTR ~ 2 SRR B U
CYENER B B kg2 opaE s
WURATT S p P FaTiEd PR 2R Bakalh (o

& i (111#) T8 (111&) EXF:3 3

FrhRE D MRl Min -geif 2 F

TR

1. #rkfp* LB A2 ICM Hg git 142
2 an4gv~if& b g A

Parting line

BRI RLRE &
HE 2

m\\\\\\\\\\g

Heater

BAFERE
S5 g PR

2
Ty
kS i K é‘ A ﬁ Optical Path Difference

‘@25 SBIR £ R Q

=
Riegdath
ok '

Optical Auis Displacement Ejened Pant Fringe Pattern

&
3

YVVVVYVYY

£
TEHLTLER



paEy

p-NiO/n-Zn0O > p-NiO/n-Si » p-Si/n-ZnO % & = &= 48 >
MgZnO/ZnO thE 3+ # kT A& » 4 BH-L -2
(MSM) 2 # 45 7k - 4&48 + (Schottky-diode) } =4p
Bk SRR B e ¥ 2 MgO B 4 7 ¥ BB @ e
SiO2 77 4 NiO 2 ZnO HE 57 & ok 28 -

Sapphire 4

FLBE D RTUE RETE S RRT

#d T
ARLBEET B ALP(BRE B ERT
@ < it st~ SSCI ¥ 7] EPAT/EER %% ~ B
¢ PESATE « SR TUELEnT

KT E &
PR S

vV V
T m™E M
S I )

Y V V

N Dl 0 e Py of s

EDUCATION BETWEEN
SPEECH AND WRITING

UK

ot Sot n et
The Confucian In £as
Concept of Philosophy of
Education

Leaming =
-~ o \ e

RSty R A




42

ﬁ*‘#%
3&&%%

BARER

> A EMBA # 7 £

> ARAPEEFREE Vi

>ﬁﬁ%ﬁy%%&%ﬁ&%
2 R

» |EEE membership

» PICMET membership

> Regional Editor, JKM (SSCI)

> ¥ 1z SSCI # 71| Reviewer

GEE) R EL 3
ﬁVEm§u%

BAESRE
LR LT
ﬁﬁ@%ﬁ‘4?%
;ﬁ,}-"%ﬁ Tﬁi._l
> AT HEEE R

o LN 2
Bk raE

By

LEA AR R LA L ol L LT £

ﬁ?;“ CRIE R AR 40 HYEAIATY MR
% 7 SSCI £ SCI F i B #7jzdsdp 7| @ o

Openness and firm innovation

s plE - performance: the moderating effect of
Joumal of Frgineering aad 4 A
Tt B  ambidextrous knowledge search strategy
e SR

Churtsien Vg, TachiaChinand Jie-Harg Lin

How firms” openmess promotes radical innovation performence: 85
The joint interaction effects of political ies and busingss ties

(hun-Hisien Wamg

O 4 Ty e, (ol Mg, et s N 0 ol 6 Chiy Crll, P

ARTICLE 10Fa AEITEALT

FrhE: BRTRAFE -EEAITRER

By

SRR RE TIRE 0T, RIRATEL b

WA L4 FEMA HREAIE  URE R
B2

BREA L E R AL RS T S

9‘{ ¥,
72 9
[
- R [T
Sy e Tour Conductor Playfulness:
- c Siziog a
Play at Org csived Organizational Lelsure

and Valigation

Tomurg Chamg', Mok Tiaun Cover’, s Chamg-Ho W'







KV E AEETRLN

HoaH R
BAEER

>R oL P
Y L ]

> MRFLF ST TRV S B
R /

> A REIE KT R

BHRRTE X
LR X

B 4 g &-
> ARERE BT
g
> R T wiE  (2008)
fot P A4 & (2015)
PR E X |
> AT R L A K E
FERRMALILE cF L

FI

=ik k

PR RE P e
3R RT

vgﬁﬂ,ﬁ,gg%ﬁ ‘%igg;?i%? .

HIPEY -
RN REX o & £ I NER I )‘ﬁog %{ﬁ?{;z’;i? ,;—
wﬁﬁ,@ﬁﬁwg#$a’iﬂ4§%majf,
T EAEG PR R AR o g

Zf\?‘*maﬁ'

4

EREReEns A
RIS TERTABE

%JPi:

LL A5 Y 2
=T 7 oy J‘_ LUK T 27 &
; ‘\:' F%pﬁb’; "‘ ‘ﬁpj’/i—»u W ’ ‘ﬁ‘v‘fg
¥ ki E AR Y

BRI




i hE
Fh i ST~ B A 3 3 k- iR fepope

TR

1L &2t RIHEL6 4 % - BE2F
TR B b A IR 82 4 AT B

2. AI* Bred Ak 7 U2 K AUERR T R
-k A B RN SRR LW
B Ao LML R kR 2 g ki o

> T I R RS 4
i EE

> FrCR L IA B S B K Zn0 % #F{iehd & #c
F3 ES C RS BT AT

FIAE D ARASE . A 1FE

FaFg

B 3ok RindFREFAH 2015 £
# 1 B«]?‘\f‘rﬁ. | #E > 2019 & 7 BB RITAI M o
(A A EHm s R kT R AT

& i%)

T EE X
Ean

vitanen
o High Resolution
o Dot Matrix Display
PN Wireless
tpag,» /PC

WO Pori

BAEERE

PRIFEAT TH L N
> B¢ o A Bem kR s
>R LU A FRFFE

o2

4096 i@ lﬁigrﬁ f# TR PR 1016 =z 3 RT] LE & P = BB

45



) R E T
A R
B AR

LEAREE FET ]
g2 kgL

> ARGFHEELE K kA
o E S FEE R
EMBA # 7 £

> %2 ¥ 54 F (2015-2021)

Yy

> F ¢ B
Tﬁ_l

> AR PR hi
B ok ERE A
> ﬁ’fv.tﬁl)#i}% R iE
R L I R
> AR £ Foh

> okt E A TR A

g *E*”Iﬁilw%?/‘

=

Pk

PRArFE s FR S R AR RS

PR

P Sl
pf%gjﬁf%ﬁmﬁ%WQWEug%%opi
AATE Y AIRAM A Al B EIRTE R4 0 22

A SIS Y e TR AT -

1. Yi-Fen Liu, I-Ling Ling* (2022), Keep Fighting or
Give up? An Investigation of Consumer Regret over
Repetitive Failures in Weight Loss Services, Journal of
Service Marketing, 36 (1), 29-43 (SSCI IF 5.25, Q1,
CiteScore 7.0)

2. I-Ling Ling, Yi-Fen Liu*, Chien-Wei Lin, Chih-Hui

Shieh (2020) Exploring IKEA Effect in Aesthetic Mass
Customization: Underlying Mechanism and Boundary
Conditions, Journal of Consumer Marketing, 37(4),
365-374 (ESCI, CiteScore 3.4)

3. Chih-Hui Shieh, Yingzi Xu, I-Ling Ling* (2019), How

Location-Based Advertising Elicits In-Store Purchase
Intention, Journal of Service Marketing, 33(4),380-395
(SSCI, IF 5.25, CiteScore 7.0)

Fig&: ¥ p2E LRE  EFr RIS

LR

1 Bhe g FArTE 0 R lL}?imL ”‘%’%{. e ? oo
EET ﬂ%rwﬁ’vm¢Wiﬂ%’%?£

EX

L

| g

TIPS e FEF o

/ijli‘ ) ]L%pl,k'ﬂi?g Fo s 2z u F'&*‘ 4 m%%“
,,a:a,ﬂ,g\. BEpisFH e

3. FhEtFCrE i E ORI A R A
;‘/}%‘Pﬁ}épﬁ




RS T Fae TN Y N

A

47



{ﬁlﬁ RERAPE UL ERS A RAIEAM

PE LA ORBAINE BRAEMmY
-ERARET R
HERG e Y R

B ALR

r1r MR EESR

ZEER

EXFTABRENLERRBAE T %
%”ﬁ?}igf‘}gkﬁiﬁifi&? i IE[’J‘,]‘ﬁ g
LFTEPFLA LA EFE- TR - &

HA@m= o izd f iT5A %A 2016 & 2020
# J& Research Policy#: % 7| % - Research Policy
A FREMRE Oy - KPI2h
#334&&%HmmMTW%5&$NFEﬂo

=~ % 38

1. 2016 # iF % ﬂmﬁ%ﬁﬁg#ﬁ’v
Ui%ﬁlmo%mﬁié%? L2
Q'[?%.f CERMNFRESEFEPIREAEF
§ﬁ£%£ﬁ*ﬁmi—ﬁﬂ*&ﬁ%
=28 THIRBERRBAL L& Dy
ﬂ—‘fi"fiﬁx.&/\ll °

2. 2020 # T g-plie- K 307 o HIR
irE gl R %W’PWA%ﬁumb\
BIFTE BB HF § 2SRRI A ¥ e

EACAIFTH B » HIRT £ chi
Bl R R R & o

%aﬁJ%ﬁ%ﬁ*%%ﬂ
SRR ER TR g PR
a»ﬁ%ﬁg IR ¥ -
g%w\?f s,ﬁﬁ%ﬁ
FEBFETHEVHESESE
B AG RRBEMEE REITH
R 2rihet BELERAY -

m@zmz&wfggw BPEg
REL A REES EIES FEY

PFE (&2 BT

aé)¢ﬁ < 5%

Grf smmpguiens imisnim

VR KR AP I BRI S %
AL B

HETEG  RRZHERE

VRN Y

B Aol s AR ggEd w2 HR
i B3 FRACF R ~ A7 L Mk
g\wigg\gmixiﬁg,ag@;
BRI EFEFranda /243 22 T8
DPIRE R R FBEABS S B &G
Eél)ﬁﬂgiéﬁ’» Fﬁ?/__, BL2_ - o

X% 3 EL

1. Ly s\%zg,a;ﬁﬁﬁ 2 ¥ 708G

ﬂlﬁ&@?gi ek A e A 111
ERRFPEBAEET LR
ﬁ%‘ﬂlﬁﬁéﬁiﬁﬁ%ﬂiﬁﬁ
§BAAEFFRE -

5 %‘w LT S 3T%
%% 14 30-50% 2. T 4 A A o
A& BROEY %ﬁﬁéﬁmé
G AE v 75%
a=w§*+:%ﬂig5@%Jz;o

Qg fu> wnbs o

P

gh:“

(T.U

SN

g

|

w
b wd R ek

5"7_
y 7%
7

St

Bipolar Plates

Gasket

Collector Plate
End plate

MEA
(Membrane Electrode Assembly)

ERERFETF LHEWETE T LR

1MKOH
—>

Anode  Cathode

aeld pulz

End Plate

UZI-OX %O0r DAd

i o |
. |
i
Carbon Clath (0.33mm)
1M KOH 5

Top Surface

Bottom Surface

LB & A E

oo T WR

hesy
[
hesy
=y

48




PE L SRR - RASERTRAR

HERG: %ekE - HREFRE - I EFRFE -HAETRE " MISEFE -
AT N
YRR
y R e S |
}e:c%;\ (inspiration) &.4p - fa4F Tp i o I BEEE (—BH#A |
IR KRETIA > &Y AT P RT B o | |
AEEY Study 1 g v e F ey ) aes k|
11!“55,43 it FEE- BE A - Study 2 Pl B : v AARE v BBHREE :
. ke H 22 2k B s 9 v BER P v A e
B2 B4 WRISERFLATFLEE 2 MR I v ;‘%/\iﬁfz v unuinny ||
. v AR AR v WAL F |
8 '
| |
1L Bif g 15 ARy x0T
2§ U%fg CR A EEE R A o SR s R W
2. RGHCASGE ST o 2 A T oy
?jﬁ _;_:;T\_ Mo JH3FE S IRAR S e ffl\‘ =8 ;:i ll I i
XA Py
3. IR H 7 g o4 iad
AL P e 41\7'1 3 PRdR B YR L R
S o dnekt |/ =
4 g AFETRETREGTE X 43l ' BHARS
Rt
L P
L*# FlE AL 3 A RE FE - B ¥ g Fl % R E
BT o oo
21 T
¥ % \'—"%‘P‘ ) Tools Avg. time Total time
1' E‘fﬁ ?F iﬁ“ 2k {5_\‘, Tri <7 ’; ¥ e _& i Honeybadger 46 (8) 0:53:11
E’ g ,g‘ r,} %f 'ﬁ—)i’ &,q: 'F‘ _'i :; IE’ Maian 177 (=) 3:23:50
-F— 4 'h 4‘ ]§ ﬁi ; M}ll‘ltlcﬂ-l'c 491 (s) 5:03:04
- . T » Mythril T3 (=) 1:23:42
2. SR 2P EARBT SR IE Osiris 44 () 0:50:03
. . = 4 N S Oyente 36 (s) 0:41:29
jF!L f’f lﬁl F} Fﬁ 4 'f"—"&% Fﬁ 'k%’? Il"” F% Securify 60 (s) 1:09:08
? - Slither 0.92 (s) 0:02:12
5T S ) o Smartcheck 6 (s) 0:06:34
u ;L =+ ﬁg Ladybugs 1.2 (s) 0:02:52
~% 4 (Metaverse) t ehd ¢ o it g * BiEH # 11 B s :
v Ba B E FF:!I& LL
# i & % (Smart Contract) 42 ;% /& | 12+ 3 G5 o 7 i
(Ethereum) % 3.4 (Blockchain) * &k % o — = _ B Wt ke

BRI IEERL BT T T ilwF 2w
’}’ﬁ/m%ﬁrsb = ] gl i"fé—?—l Ei'_'% Tilﬁ = fﬁI{?i
FRPFEEE (37 2 T RBEF A A RR&p
PALEALE B R 26 i
RlePAT A & KR R & (FE 5 Ladybugs) -

=% R EL:

1. Iy ae & KRk #epl 1 & — Ladybugs

2. H#~ coverage rate : 4‘»\Sllther 1 55% %
94%

3. # = precision rate ~ recall rate T 80% 2 *

Sater Lasony

Slither §= LadyBugs 72 Coverage -
Precision ~ Recall rate +* #&

49



PR ERTEIARE K Derrida I en Th P |  LEZHKT AL
EAUELE BT T

HEFEG D E T FRRE 4. am%8$jﬁé%j35§~
TSSCI # 2%~ 17 5 ~ 7 &=

R AR L3 4 A ih? BehE 4
j\ , = 45 o

AR TERITERHE )  BARTOET i ¥ 32k

EBoteg o e FRIER GRS PR Pl pr

T B TR R G R e

AF RS o ABRZ B AR R

PAEAR > RET25FF AR L RLY

- BRI ARAMO- BEERME AR D

RELZ PRI AEAE -BE TRT 4

(educated person) £ % & = % > 5 2 o =3

"Ep, AR ERIFRERT A BRI KT XA R KT S G

LR Y 0 F o AR EEHB R A LA e il

gt LA E H KT Bk o ’9

VRPN 1 .@ﬂ

) . Education between Speg
1. #® = % % Educational between Speech and Crossing the Boundaries
e Nes - 4 Deconstruction
Writing 5 & B ok 2R o gt

2. 2019 ®*% % ¢ Philosophy of Education
Society of Australasia # & & % ¥ i%f# o

PR R — s ¥ ix LB IRAT BY
3. 2018 &Y FARBRFTFALF IR JTPExTalks (2) i 2 4

A e
RAATEF P E RTUIHERE 2
T IS T IR E TS RL P gr ¥
FEALE R & 2 R (11)(12)

H RGO ed E R
oy oaag

LA S PN R ey il
MLE A RKT AT AL
LB LB RhYIRL TR
M%EEE e mEPREL

T~ Bt BirB i T &

T ATE B EE] o Concan ot
o, A
=% =38 ALPE Seminar: Retrospect and

Prospect

ALPE p 2013 »t A 3 P A+ B HF i » Ruyy Huog Nofonal Chioy Uriventy, Tahwan
5 GRpE~F-REF K HF
W EyE g S BE SR P A
EREAEEF L SR AEEE FF
PABBE 2 ALPE ¥ P& k3 4 ¢ R
PRAFE TR MR ERRL - A - RAFf
3+ 2023 #£4-d19 > d Taylor & Francis # = 2022 & F 7% - Ewmid o ¢
Routledge 1 2 Springer I 44k 81 5% o PREBEF A S8




PR el o AR YRR Y R R A T AT
2R TR AT AT & 3 ehT SR

HiFEF D ERARE
PR

ﬁ%%i“*#éﬁ%mﬁwﬁi,ﬁﬁk P
A R R F R LR WIS R
ﬁiﬁﬁﬁpiim@ﬁﬂ%?’m@iviﬁ
BN MR EFRFALT Rty 2@ f2 &
oy ’é’%ﬁﬁ]l’\ﬁ’h@ ?‘%}P‘aﬁ]m:}mﬁ}r}'}’} y 7R
E ik i AR R F”?I“”}j_ PR s
R I

=% R gL

1. = % ¢ % 4 3 Q1 # 7| Frontiers in
Microbiology 2021. 12:731711.

2. *m{[ﬂ;}'}%ﬂv}%%‘}%fﬁla%"n IR, gL
b7 ﬁ’w%%%nm’uaﬁﬁzo

3. FAFUMHBFFREAFF - WO Al
ﬁ?%’ﬁ%?ﬁ?iﬁﬁﬁﬁiﬁﬁ%’
B U B R ER R AT e

4. w BEIES NAGHET o T S
A

wWELFEt TR TR
AN EHs AFee . £2
B 3 E PR G S
@R F e g
B ERAEE AR

wwﬁw

mﬁgwmﬂwﬁL
(31'* g Huangetal. 2021)

ﬁﬁ%%%%ﬁ

?%?ﬁiﬁgfiﬁi#ﬁﬁﬁﬁmﬁ

PEBG D RIOBRE - FARER
ENE 3 <o

Fia

"

AR EAEN S PRI T 5 E
*“ﬁ#@?7ﬁﬂ’P;ﬂ@%$ﬁ§ﬂ%
# :),%% (Tomato leaf curl Taiwanvirus and Tomato
yellow leaf curl Thailand virus) i 5 & » 2 £
WHE LT S BB P R A d
BTz AR W el

=~ % 38

TG LG St e fl- 45 4 Biotin
e L R R i
7o #02 PDMS 3 #Hfss ~ iensg ik

i 235 “%@@ﬂ*%++ﬁwﬂ§#m
,ﬂé‘,%;:_\;: ﬁxfé%/\,fﬂ.ﬁ’,,, ﬁ‘f q.ﬁ_-'*,ﬂ!:'@f’f’”‘r
ﬁﬂé%ﬁﬁw°§?%ﬁﬁéﬁ30$ﬁﬁ&

2 {60 d B3 B R DH AT R4 R T A
o B R E e mEE AR AT R o
ViR kG A ops RAAY 0 T
FHENSIPEFRS S 2L es £ 8

BaiEF T R A

¥k e SEE R 2

W s RIS R Do
%ﬁﬁ@iﬁ

AL FEREREIR A

;IJ o

Developed software

(%) @i

Machine learning

B HEFY

L) PSR A A7

with external
=

v R R & B ) Rk
T ,‘}ﬁl 2

o1



VR

ARG FEY
My A

I 5 B AL s F
B AE S B4R ErR

BrfeRfAET 5 R
i’ﬂ }s%tﬂ?Tr-r'%é » 5h ‘ it
%¢W@$W%@T

SN O3 1

L E7 HF 6 ERpanrs i 0 1256 &
Joengp g B E 0 KE D 55 B
EapT BEAE RIS

2. ETNaiEdBEs 2ET N8B
A @~ 2

NE A ﬁ—%‘}ﬁﬁ‘*’:r” A

Rz &k 2019 % - #Hiv 8 B &
£ # 14 *t 6,455-6,841 kg ha1°

3.0 Bt RE AKTRFE L
BEALFGF GRET 2

INGSW26

IRBB66
RO SRR LE)

IR734371-46-1-1
(i 7 S

CNY103108

AL (LT3 N

IRS1DS
CERR A

1R96322-34-223  IR6330T-4B4-3
(E4at B (1 B A5HE)

1% LG R AR
eF T

HYy3 HY30
3 ;

THBEIMAERS E
wiﬁﬁﬁ’zﬁ

PoIf 4f A R &k G E
LA EREA R B F

¥ /& 1+ Bradyrhizobium yuanmingense £ p 12 8]
2B BAEE IAA & 5 @ Bacillus

megaterium > gﬁW%ﬁﬁﬁ%u%éﬁa;%
% PR B L A % AT E ok
G ERERNE I ﬁ*%f%mxﬁﬁ Athe s o g

sttt B A AR l’i’? LS e i
Be FA& -
=~ % =% 8L
1. 'har RFBGFED ORAERFE L 2R % o
2. ¥ ARE LR OTEEE NBIEE mE T
T 5478 % 14

3. A ARE I IIE RS S
VERE Ut S FR L A

4. BlLIrBARHARAREEZ L B
v #l 42 o

5 A EH g T EREIM I EBRNBE
X B RERE AP AR

A
N
|
A
&

HETEGFAERKE T 5K
EoHETREKE B EE
RIGaEE - HIgeERE

BFSEM-1

BFSEM-2

ACE-1 inhibition (%)

S004-Al i
Bk

mﬂ
p

2 %
2R

52




-

PE R P EANERT TR
T B g R
=R

BV BAERTEFT R
STEAM Az 328 -

= THES YT L

B

IR S 1

1. STEM #FHAfI* ¢ A Y F8 > 3% i
BAFrsips BEDIE BB F
TREY F > REBHE SSTEMIAE]r
wERY ri B ES %%‘fi SEECRLIE ST
J“*ﬁ*\ﬂ%‘ﬂ%iio

2. A3 A A% 32 CDIO (Concelve

Design, Implement, Operate) 1 #% % 7 -5\

WEA STEM iz » BE A 75 p AFY

frf@ - 4Ea 4 > P2 CDIO 1 42% s >

\1-

ﬁﬁﬁiﬂﬂlﬂa%ﬁﬂ’ﬁéiéﬁ
Wb @R AEFRAS & i 4 o
3. TAMF AANEVYRAFE STEM %7

e RS TS DR
STEM k7 en®iz » ¢ ?{FW}:E &4tk Bhex

@’lf—lg)a,g;;;? 2. STEM pﬂtﬁf_g

RB

gy

1STEMS0E &
IREAHE
IMFH

STEMEREE

CDIO o

52 %% STEAM izt =8 1+ 4

ARRT B

v E R
'rL k- Rk
PG BRI RMKE - EP AR KR

ki

e e
@k PR - S

-

3

*

=
oo

g el

-

€ e
|
b =3

(el o'

EHEY R
ks

0

B

/4 3? 5#

o=

[T (m
B

e
F WY

&= » ‘
o

py o
S o

PRk

s

=3

|
%

S

T

=
.
N
~

=

RIS

=
oo

w
= »
[y

S N | W —nn‘\; ﬁ
N

FOIg me 3 S e
ra

5
(\x
&3
ks
=
&
3

*:n
ok

B S Y g
}E

P
It
'anl-

sy (e v 95% b ) o~ MR
o 2 R 5
TaTE e TRETF 2N BEHERY
2. R d e TTE o ThaT s
B R R
ﬁ;;g#’"ﬁ*l‘ﬁi
3”@%%@%“

)J'E/Z}F'EE’ELVT ’

1=

H

@ﬁ?%’i

;}3‘30

PHMAE LTy § AT 27 & b MR EF &85

~RATR &L RAT
~ =N | 7 N
h s= El 45 2
T TR 2 R K eE B
HHRTLRREE2ZER =
B RGHA2EH \ ;|
SNIRAE | NS00k e Y S0Ch Yo, MM
BEHEE 09
et 2 . <1N * RECKKE
s Ty WA
we 8§ W #
'V
St - N, S0G v, e
209 < Poay <06 AW
k2 '3 2:4
¥ N
soost AR e
‘.l ;La & ,:;2 »)‘-) N ,.% He
PEATBT F 2T A I
e
Il"' ﬁig}

53



VR AT EERH N AT ARAFIREEN FPG] > DRI TR A
HL LR IR

PEEG: Ple K- L LEMER LFRAFRFRALIRLFF - B x&FF -
frnFE

R

Lo o R BIRBORET > F BRFREDFIHR DL BELF 2
'F“%*’%d L) %54'—1f‘*4%£m£’w‘]+ﬁwhzé P ¥ B ARt t4e B~ DNA
'fﬁg%%%@Mu e

2. %’ﬁi*p%%ﬁﬁe%ﬂ%mﬁ%i%iﬁﬂg%’ © LT R e SR AR P R
BEM -
=% R g

1. %wﬁﬁﬁﬁﬁ”*%*°Ibﬁé”*%%%+{?“ﬁ%rﬁﬁﬁ%#%
B3t e AU B 2021 # fE3% Int. J. Mol. Sci (22)3056 R 0 U e B ek ik
A pF M5 DNA 7 2L it v GIFER B 025 By o 2 22 AR FIF e R Ry
Iri o

2. EPWFERBpaEE %5 & ¥k 12022 #  Biomed. Pharmacother. (151)113102 % 7
%i"’;'éﬂ PR SR M2 S B RO e IT R o 2] BT M E A TR
ﬁ'ul’_‘!l - VP)%'_E‘I% °

Fl# A3 g B ek
A M2 & %% % o
LES (4 g}) EET U %P—‘{ﬁ
FAF R Ik 4 L2« ]
(LL xRl ,:.E’_.im”a') °

g i T
Pk PR pE M2 £ TR o
S-S RPN G
3% % i o P2 citranswell e §F
A 3 ('EI#D'FPP “E'ﬁm”é')
(+ B Aeo] B bk R (S o

mre)

54




VR BRBREEESR CRREE FAFS AR

zr 24

HEBG o LR E K E AR ek

R

1.  Maternal effects of BPA, DEP, and E2 on related gene expressions of the signaling
pathway of estrogen in the ovary and marker genes during the neural crest migratory

stage on zebrafish (Danio rerio) embryo.

2. Maternal effect and dietary supplementation of estradiol-173 on female zebrafish
(Danio rerio) affects the swimming behavior and stress-coping styles of its offspring

= % gL

1. Some genes related to estrogen signaling pathway in ovaries and neural crest migration
on embryos were disrupted upon female exposure to BPA, DEP and E2, which
subsequently caused the craniofacial cartilage development to appear abnormal on its

offspring.

2. Oral diet of E2 on female zebrafish induced its larvae to have an abnormal ceratohyal
development. Maternal E2 might affect cortisol responsive profile upon stress.

3. Ceratohyal cartilage development were affected by E2 contents through maternal effect,
and swimming behavior is more lethargic on larvae once its mother has exposed to DEP.
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CH development abnormal at 72 hpf stage

Abstract diagram of the present study. There are included E2 signal pathway on
ovary, neural crest migration (NCM), and chondrogenesis developmental relative
genes on embryos which might be influenced by maternal BPA, DEP and E2

exposure. Finally, the CH (ceratohyal) on embryos development appeared abnomnal.
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Fig. 3. Schematic diagram of the abstract, Blue arrow shows up regulationand red arrow
shows down regulation; red star shows the ceratohyal cartilage angle.
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Fig. 2 Schematic diagram of the abstract, Red star shows the ceratohyal [CH| cartilage angle.
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3+ 3# &4 ¢ High performance NiO/Ag/NiO transparent conducting electrodes for p-Si/n-
ZnO heterojunction photodiodes

REBG R RERR

g AR

A NiO/Ag/NiO (NAN) transparent conducting electrode (TCE) was fabricated using a
magnetron-sputtering system, and the NAN TCE was applied to p-Si/n-ZnO heterojunction
photodiodes (HPDs). The NAN TCE could effectively enhance the photo response of p-
Si/n-ZnO HPDs for both ultraviolet (UV) and visible bands as compared to the p-Si/n-ZnO
HPDs with the traditional Al electrode. The mechanism results from the high transmittance
in the NAN TCE and Ni diffusion in ZnO. The Ni diffusion in ZnO suppresses its defects
and hence decreases electron scattering from crystallites/grains, thereby increasing carrier
mobility.

o~ % = 8L

IS

=

NAN TCE exhibits a 50% higher transmittance than the Al electrode (less than 1%).

2. Compared to the traditional p-Si/n-ZnO HPDs using the Al electrode, for the p-Si/n-
ZnO HPDs using NAN TCE, the 500 nm photo response is increased by approximately
10 times and the 280 nm photo response is significantly enhanced by approximately
100 times at a reverse-bias voltage of 1 V.

3. The dark current of p-Si/n-ZnO HPDs with NAN TCE is two orders of magnitude
lower than that of p-Si/n-ZnO HPDs with an Al electrode.

4. The improved performance enhances the photo (500 nm) to dark current ratio from 2
for the p-Si/n-ZnO HPDs with Al electrode to 1.4 x 103 for the one with NAN TCE.

5. The photo (280 nm) to dark current ratio is enhanced from 8.5 x 102 to 6.8 x 105. The

mechanism results from the high transmittance in the NAN TCE and Ni diffusion in

ZnO. The Ni diffusion in ZnO suppresses its defects and hence decreases electron

scattering from crystallites/grains, thereby increasing carrier mobility.

10%
—&- HPD_NAN @-2 V
’;" —-e— HPD_NAN @-3 V
3 10 &~ HPD _NAN @-4 V
; -o-HPD_Al @-2 V
E 10° =0=-HPD_Al @-3V
2 ]
Zn0100nm 5
§'10’1
Si (p-type)
10°F  "Yopgn - noo0oo0000000c

Al100nm 300 350 400 450 500 550 600
Wavelength (nm)

Responsivity versus different incident
wavelengths for HPD_Al and HPD_NAN
at various reverse-bias voltages.

Structure of p-Si/n-ZnO HPDs with
NAN electrode
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1. Jun Fan, Shina Quek, Ming-Chung Yang, Zheng-Feng Zhang, Ming-Der Su*, Cheuk-
Wai So*, Reversible CO2 activation by a N-phosphinoamidinato digermyne. (2022)
Chem. Commun., 58, 1033-1036.

2. Ming-Chung Yang, Zheng-Feng Zhang, Ming-Der Su* Insights into the Factors
Controlling the H-H Bond Cleavage Reactions by Five-Membered G13/P (G13 =
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(2022) Organometallics, 41, 374-389.
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