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Research Title: the development of electrical station from solar energy for electrical vehicle

and grid

Faculty: Engineering  Department: Biomedical Engineering King Mongkut’s Institute of

Technology Ladkrabang
Abstract

This project focuses on the development of electrical station from solar energy for electrical
vehicle and grid. The solar panels are installed at the roof of building, these use to generate
electricity to supply the EV station and the grid system. We also developed the system as the
commercial services; credit card payment, history of usage, member registration software, and so

on.

Keywords: Solar cells, Battery, Green Energy, EV charging station



AnRnssuUsEnIA

LY

TAsanN153984

o

W5egaslaceaunianandinauaugnssunTITeuanIiav) way aandu

waluladwsyaeundndnammsaianseda@a) Mludatuayunuldes Ussinniduide annyugavyu
msdeUsznitugayuilu(eudszanaukuiu) Ussstudssanm 2561 waseyiaswviaoiuiisauia

v a

assaglansiiaglunisyiiidean ava.sulasansideiliadeanysal dnidovesdsvensuwszaauiuy

981984
Y

a3 Ayad Vedmmus



v
i
o ¥
PN ALV NG I
UNAAEBAWNBSINGY. e I
e Rt IR 121 1 A e II
G AT 11 III
AT 11 b SO oO oo OO S sO O v
AVTTU I NN e \%
NN L UM 1
=1 LI
L1 anudusnuaganudnaes v 1
12 Joguseaefuesmsao_ e 2
L3 DU T I 2
1.4 AUYAFIUUOZNIOUMWIANUAAYBI NSNSV 2
1.5 MMAYveImsIe.___ i 3
ot 1 'Y
16 U Lo NS RS U 3
4 a av dd v
UNN 2 NGURUasUIENDIVBY A
2 AR ARG 6
o I's 4
2.2 DU IO T IV CT ) 9
2.3 gusvvvesgUadudaana i 9
d' as o oy a Qs
NN 3 BV T Y i 15
3.1 YINI50NUUY WaSIPBORUNTOL e 15
3.2 Aefd waelgansiwad 16

[

3.3 ssuRuidmSuN1sinae wiueda ssuvanelnmnge wagsmbs wsiudwmsumsneanely__ 17

3.4 \@SuURUREMSUNISRN BV TUSSWINMISUS ] 17
4 Ao

NI BN T OB 18
4.1 WAMSHARS WS Solar cell 18
42 MSNAADUTSUULALNITIINY 20

43 NMsnaasunTsEivaanialidn 20



31y (A9)

k4

HiN

o aes k24
NN 5 agUNaMTIVBURSVOIUOUME e 23
NN 6 agUWaRBAOMIRE . 24

Yy a
USTROYNTNABNTVTONON s 23
T T OO OO PO POU OO 26
' 9 o = av 9 91 )

manuan n_gglalgsiensauiulasensite. Jduuuuunsisnunslgnedy 26

..... G- L A A i L L g . A R R R e A L A R L e A e e Y

UseInTinaoe 27



M5URYMIN

& ' 't
ATHN i

3.1578M57a7 Un55 EV charger station KMITL ... e 15



M3UYNIN

il ' Wi
11 ONUARITEUUVAYLR 2
U 2.1 2995ayalugeuAR YA WING 4
SUR 2.2 00BN IOE e 5
U 2.3 Diagram mslflwandiwadlUldanu 6
g‘d‘ﬁ‘ 2.4 Modified SINE WAV e 9
g‘d‘ﬁ 2.5 Pure-Sine Wave e 10
g‘d‘ﬁ 2.6 Stand Alone SystemM . e 11
g*u«?i 2.7 Diagram LLammsm'aIWLL-wszwLLamuﬂ’aiau______-,,,,,,,,,,,__________________..__.______._________,________...1_2
U 2.8 WARINSHBINUUUSEUY ON Q1A oo 13
sUfl 2.9 qunsailesiu dwsunshndessuuleandiwad 14
g‘dﬁ 3.1 SEUUMANGBY BV SEAtON. .. o oo 15
U 3.2 mseenuuulagsmesan ivnge. 16
STt 33 Samsieeuiiuiidwiufndause Wwandiwed 16
5Ul 3.4 viouasusansiiuanelndwIuRese wivends_ 17
guﬁ' 3.5 mﬁuu%nmﬁ%amnﬁw B D OXY e 17
U 4.1 msResaundlenfoad 18
SUT 4.2 1V CUIVE (SRP-310-6PADG)...._-.-.- oo 19
SUR 4.3 nsfadauriumn$e uas MsmaaeUldaURT 20

U 4.4 SauSmnedlviaaai 21



Undl 1 unid

1.1 anuduuuazanudrfyvastym
Uaquuldlinnsurssuulnindsnuuaseniindanldauluguuuunineg fuag1anI19v9naLd
wudldufazvrulduindulusuiansulng iesannndsnunasorindilundanuiasanalifiansiy
anAsfionssdudunsiesenywiuasdunaden liinanmelun1suusgundesnu wasndAgyae Wy
U L2 LY A v 1 = ] QII _ L2 o |
wnaandesuduummanidivdinaziiogiluniusssuyd Tussuulwimdsnunaseingiinsy
Uszgnaldasauwuulng Ao svuundaliiinnwdenuuaseniindlagdwedessuuiifivenesduseneou
L lo & ¥ o a < ) [V o @ )
wazn1saruauldgaenuadndusosdiuuninedifundeuld diunvuiassdsssuuluiindanu
wasofindiieusadunsiudi seuuiliinsmuauiidugouninluuksning g sviuLesssuUideail
wansstutunsiwinazdelvansiuniula
sandaulnirfidunidslumaluladAlasuniswaunuiageenuiulidsisiuleansivsas wasy

v o

Yagtulunaneq Ussmaldlinsihsondesnulnianldiusgisunsmane dagugiiuseimaosiull
Usemedn anglu 15 Treanisedildndinuneadassdomualy ms‘?iQ’ﬁwﬂszmﬂﬁmmdﬂaﬁé’uﬁu
#uq vedansenuUseniAiul Sumneannarin welulad@usandsnulni wagssuvmnsasandsny
Ifandsgeitannsondaldlufondudliud dndessondanulwihlilifiulussssmavibu Ty
Usendlngiesifivnidesiivuiy Litnaduinnssmamdnuiviietuisgnamnssusosusiaag
S1urBANNdEAINIUNSRARTaNAINUINHY anTinedevansuisladuliofuuisnndnsandasnulnm
neeUsEmanieassanilrndasandenulnihnteluunidvede wasusenuvnauiliuinisannd
vsnsthiuldadrsanindasendenilwihnelugeniusmsidudae

Wioduindeumsise Wamnuarduasumsidnusususiniegaunsvans fady eRGRR
wnAnfisvadanivndasondanulrindulagldndinuanlearfisadiuneluaadumaluladnse
sounddaummsainnseds Tasszuuiiazaditumndu Yseneuse LLNqI«ﬁm%maémmﬂ‘lmgﬁﬂﬁv’wu
wdanvesanings Wuummeduuu deep cycle lumsifiundas Tudiuvedunedineseufuuuues
unda lunseitindsnulnihwmdsld ssuvanunsadrellFfunsinily uazedesusasondasulni
Fagld Dunuumsads (Quick charee) axldianensauszana 30 uril eseafudmsulsyevud
WuneluaransYusenidnunvaliliidsnaiuiy wazuenannil meanulailasnisiisada

wasulwA g neluanntu Fsaanfivnsasanlaeanwuulituaiunsasessuiunisensasavd

nasulntvesaantuladnse



1.2 nguseaeRunsuide
1. daasunsigaultinmslteunvug wihunduieasuafiveaziwiasaunsyan

o v g L7 A’ < lﬂ'
2 annsundufudamaaie il e unwinug

Baunsothedsedlvidasadandivdls waranunsadseenidundndusvesUsemalngls

1.3 YBULYRVYBINTTIVY
Hunswaunamuiirsandsnulianuasoiediiulilusumees  dwiuargldtuenunivuglada

Tunsdiiiindsnuvdeldfiasindng Grid system dwnhelinuniansinia |

1.4 auyRgIuuasnIouLUIANMNARYEIlATINTIY
nseuLIAnBlassnwiIseierld Solar Panels vimtiilumsuannseualwiluiuliluiuwes

dmdumsansesliansly Electric vehicle lunsinwunawedifiundsnulifuwdnazanetaluly Grid

relimenisidegun o

Elactrical Grid

EV charger

JUN 1.1 nMuansssuuiiavaing
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Solar cells, Battery, Green Energy, EV charging station
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nszwd (Current) azludndiulnensafuanuiduvouas wmammdﬂLﬁammﬁmammqa
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sgmneanud ussulwihdasldanunanaseniindiledilildnefugunsallwin o grumngd
841 25 C sy 21V fgeandtgaumgil eemn 25U gungll 83en 30C wvinly
usefulnfvesunanasefindanas 2.5% (0.5% x 5 84#n C) TuABUSINUTBIURILAIBTINGT
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Tagunfiuda unslgarsiwad asndnndsulniiesnun lugduuuveddwnssuanse Direct
Current) usin3asldinihdiuing sufuadadldlninszuaadu 220v dalu gunsaifiudasivi a1nlvl

DC nanenfusyuulnilwuy AC 220V gunsailitsnionda Inverter Bunesines

AM5Y1191UDBUNBIMBST ApazSundsnulndinssuanse DC L‘iﬂlﬂ@iﬁ%ﬂ%ﬂﬂﬁﬂﬂdﬂm@% Tainnns
rnanlnihanurdeansioad fharnuunmes i dunediees szruisasiviinigly fivszneu
TUghevsuBawes Faasvhmiiilums wassssuliaduiuluny sswirsrnusedng Aduuinuazay
uldTundsenilui Adulwnszuaadu Tnefisuauadiiaduluinviiiu 100-120 adasefmnit (nnud
50-60 Hz) wdausnseanuuuisasaislu laeededdiniiinga wagldiuegluszmalne Tnevialy 4

usadulinszuaady agi 220-230 Tas (v) A1wid 50 1834 Hz)

2.3 sUnuurasguadudygalni
1) gﬂﬂﬁuiuﬁwﬂﬂwﬂuéiqw (Modified-Sine wave) mugﬁ‘ﬁ' 2.4

Fagafildsuseninsrduuiniuau asfinnudutiesndy dlnguds szmefudunefine il
mengn wieldlnevaly Sunesivesiidussiurioen Wuuvassgnaiul asiluldtuiededdlnih 4
liresiinafuzunuuvesgnaauuniin 1wy aealn Wudy widnhluldfueseddini Afdulseney
YoduAINNY 1HU wawasiRaN v AnEIdy uasAuauaInduewes dwalviuewmesideme
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Voltage

i
1
1
17 miliseconds !

Modified Squarewave

3U# 2.4 Modified Sine wave
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2) gUadumigagelian (Pure-Sine Wave)

dunesnesindnjunduwuuil 9elsmngandn imszguRAuUEANIUN 2.5 agseaiums
iluldouiuiniaddindaldvnuia lagluvinlvifadgm wasiigsravasaduindals wiloufugy
paulWieuduynUsens nsievinavesdunedines eiwetian ludwliiuinay Weauas

Mauund liiadesduwsiogeln

DC offset is where 8 small DC companent appeers on the atheewise AC
powerting. it is most often under 1V and trassient in natise.

RMS Volitage

150 N
109 3;‘?“,&"13’., Ry’ 7 AC Voltage
DL voRege (246"'7) Ml iz
s 3 AR\
voteage 0 0 180° 360°
time
* One Cycle
lfr——————————
e Vit o] o o o o :
130 VIR P PR )
Thwe «>

gﬂﬁ 2.5 Pure-Sine Wave -

AUNDFADTUUIANN TS UUNAARY
1. szuuLanuaelau (Stand Alone System) mug‘dﬁ 2.6

Stand Alone System SEUUNWEIIULAID1HRY wuvnanunolay [UUSsUUNGIuLaID1fing
afiondanlnildies iWuaoud AW Lifinnsdeusossuulndh dauluguds mswaslndhszuutd
giunsloansivad dwiududelwih aunsosedrfuguasalldlviuuy DC Ausadulnihdimindy
vidoannsaudadii dedunofined anlwnszuanss Wulrnssuaady eldfugunsallniteingg 4

Tdmudrusau auin 220V 16
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gﬂﬁ 2.6 Stand Alone System

syuusanuaelau fnisealiiniuuuunigg del

1. saitiugunsallniinszuanss DC  Ianundleansioad anunsasedugunsallniinseuanse DC

Wy sruulaiinssuanse usaiu 12V vise 24V Mfugunsalluih fldaupsunateiuwingu
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| | =
| | EARTH
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U 2.7 Diagram uamsnseialvbuussuuuanuselay

m3seuvusruviliiunfenduily Wiudhwinendeivislnaduaalnia vildannsondnliil4lde
< [y i GRS VRS a v - oo v v
sy Ussgnaldivluiiun lddesnisannanglui insnedisiuyuSesanglniiifisanadlasndoe

2. 5¥UU09UN3A (On-grid System)

On-grid System fiaAvszuundssunatefing wuussunda Wussuuleanswas wuuseidnnu
seuvaedInnsinin nsudnininssuudl eiiunsleansiwasd dansuniudalnia lwlvdunsaln
dunesmed uwlasanlinssuanse Wulwnssuaadu seftuszuulninrsludu saufussuulnainnig
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3.1 ¥nseBNUUY wasdndegunsal

9

[
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Uaguuldvihinsusyyadnredndagdndiduniseuies willewhedewihldnmsdadeduluny
sufausnsivihbilanuadilulsensuseya eianuasasinsimmnsindedulumuenaisiuy
laggunsaindnfa Solar cell panel, Solar inverter, EV Charger a1u3U# 3.1 warguninidus a1y

LONAITUUY

22>

—
‘ 93>

SOLAR CELL

SOLAR INVERTER

£V CHARGER &

JUN 3.1 S¥UUNENYA EV station

Tnsgunsalfilglumsfasisdmivya EV station Wunumisned 3.1

798013589 quUnaaf Charger Station KMITL

Solar System
Rl TemsgunInl o
1 Solar pancls SERAPHIM
2 Solar inverter ABB
3 AC Breaker Mitsubishi Electric
q AC Surge Phoenix contact
5 AC Cable Phelps dodge
6 PV Fuse Bussmann Eaton
7 PV Surge Phoenix contact
8 PV Cable Bangkok Cable
9 PV Connectors Multi contact
10 | GND Cable Phelps dodge
11 Flexible Conduit Union
12 IMC Arrow
13 Solar mounting PLP / Clenergy
14 Combiner Box KIL / BSMP
EV Charger

15 | Quick charger, La FON QC50-3 (CHAdeMO, CC52, T2socket)
16 | Protection DB (fimueulnf)
17 PC Computer + OCPP Server softwarc
18 Mobile application

71379 3.1 S’IEJmS’J'HG] Q*Uni{ EV charger station KMITL
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4.1 wan15fiaRs ukd Solar cell 137lAVNIsRARIUNS Solar Andenn B1A15IFUTIN 12 Fu Ame
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waanfisyuuriaaasaduudininisnageuldnuasaiusandsnulnihduanduguin 4.3 Jsanunse

THulfegrefidansnwauvannis Quick Charge

JUA 4.3 msinRauviuense wag maveaauldanuaie

4.3 nMsnedaunselvannialwii

<

PRIRINNLAYIINISAARS Solar Cell 1 MNIPTIS8U 12 TUALLIAINTTULAD wansluguil 1 mevis3den
Tovinnsneaauludiuvesnisen sl vad EV station 1119491n015VN91Ue0e Station Arsazluflvan
quluibinszualwialdunilueiasiigun Fawaannisnegeunuin EV station a1unsavinea1usi
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g‘dﬁ 4.4 aUsunadluaanialwdln

ﬂ']i‘l/lﬂﬁa‘uﬂ']i%I‘WﬂaﬂIﬂEJi'JlJ‘ZJ?J\‘]?J']ﬂ'ﬁi'JZUﬁUiﬂUU EV charger

L

oansivsionUadiniln eliidnanasianus 2 1ASaa IYUIAROMVINAY fetl

niauas W1 3 wa vunefinm 1,500 kVA.

HI Voltage . LOW Voltage
PRI VOLT : 24,000 PRI VOLT : 416/240
PRI AMP : 36.08 PRI AMP : 2,081.85

yaifiaviieuyas Low Voltage usesiu 416/240 V. nssuagegn 2,081.85 Amp.
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8/
(Y

& MDB incoming %11 2,500 Amp. aselnesauvnsnsiined
1080, uasaine waelutianaiund Turae Maximum current nssuﬂsmaaviﬁ 207-400 Amp
2. AW nszuasmlaiifiu 125 Amp
3. Juth nszuasalaiiu 125 Amp

nszualag LYY 700 Amp.
Tuduves EV charger fnnselvaslagsanvnriinisynfasa faiu

1. Quick Charge nJgueEgedn 80 Amp. R

2. Lighting nseuasiulaiiiu 16 Amp.

nszualagsaniun 96 Amp.
dlesaulvanlngsiuvetetansiulvanlaesiuves EV Charger wéaiiAivindiu
nseUalAYsINYBI®IATT = 700 Amp.

nszualaysINY0e EV Charger = 96 Amp.

ASEUETIUYIAAY T700+96 =796 Amp.

a3y : vuandisulatvuin 1,500 kVA. wag MCBB Incoming 911 2,500 Amp. iigenaiua1izlnan

YDIIAITUATEIUTBI EV charger
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Tassmsthsildfannanuivnsondanilnianuasefingdmivemmmuglniuas ssuunia
(Electrical station from solar energy for Electrical Vehicle and Grid system) Tngisvianisindauns
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Wibool Piyawattanametha, PHD

King Mongkut’s Institute of Technology Ladkrabang (KMITL)
Group Leader, Advanced Light Microscopy
1 Soi Chalong Krung1, Ladkrabang, Bangkok, 10520 Thailand, T: +66 (0)2-329-8000
Email: wibool@egmail.com and wibool.pi@kmitl.ac.th
Adjunct Professor, Institute for Quantitative Health Science & Engineering, Michigan State University
220 Trowbridge Rd, East Lansing, Mi 48824, USA, T: +1 517-355-1855

Email: piyawatt@msu.edu

EDUCATION

University of California, Los Angeles, USA (2000 - 2004)
Doctor of Philosophy in Electrical Engineering-

University of California, Los Angeles, USA (1997 - 1999)

Master of Science in Electrical Engineering

King Mongkut’s Institute of Technology Ladkrabang, Bangkck, Thailand (1990 - 1994)

Bachelor of Electronics Engineering (Magna cum laude)

ACCOMPLISHMENTS/AWARDS

® Recognized on Times Higher Education Ranking Website as a notable KMITL  Alumni

® Awarded 3“ prize from the International Contest of Applications in Nano-micro Technology (ICAN) 2018, Hong
Kong, China

® Awarded Gold Medal Award for Smart Road surface Monitoring System via Cloud Computing from the 46th
International Exhibition of Inventions of Geneva 2018, Geneva, Switzerland

® Awarded Bronze Medal Award for smart emergency vehicle notification APP and traffic clearing system via
cloud computing from the 46th International Exhibition of Inventions of Geneva 2018, Geneva, Switzerland

® Awarded Special prize for smart emergency vehicle notification APP and traffic clearing system via cloud,

computing from Korea Invention Promotion Association 2018
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Awarded Recognition Award for Smart Road surface Monitoring System via Cloud Computing from National

Research Council of Thailand 2018, Bangkok, Thailand

Awarded Recognition Award for smart emergency vehicle notification APP and traffic clearing system via cloud

computing from National Research Council of Thailand 2018, Bangkok, Thailand

Awarded 2™ prize from the International Contest of Applications Nano-micro Technology (ICAN) 2017, Beijing,

China

Awarded Silver Prize in Leaders in Innovation FellOWShips 2017, the Royal Academy of Engineering, London,

United Kingdom

Awarded 2" prize from the International Contest of Applications Nano-micro Technology (ICAN) 2016, Paris,

France '

Awarded Leaders in Innovation Fellowships 2017 from the Royal Academy of Engineering, London, United
Kingdom

Awarded the Newton Fund Researcher Links in 2015 from the British Council, United Kingdom

Awarded 3“ prize from the International Contest of Applications Nano-micro Technology (ICAN) 2015,

Anchorage, Alaska, USA .

Awarded Fraunhofer-Bessel Research Award in 2014 from the Alexander von Hurfnboldt Foundation, Berlin,
Germany

Awarded Young Scientists Award 2013 from the World Economic Forum (WEF), Geneva, Switzerland- given

to top 40 young scientists under the age of 40 who plays transformation role in integrating scientific

knowledge and technological innovation to improve the state of the world

Awarded an excellent paper award from the International Workshop on Image Electronics and Visual

Computing (IIEJ) 2014, Bangkok, Thaitand

Awarded 2™ prize from True Innovation, Bangkok, Thailand 2012

Awarded Erasmus Mundus Grant 2012 from the European Commission

Awarded 2™ prize from the Global Entrepreneurship Competition (GEC) 2011, Barcelona, Spain

Qutstanding paper award from Transducers 2011, Beijing, China, 2011

Awarded 1% prize from the Global Social Venture Competition (GSVC) 2011, Bangkok, Thailand

Achieved over 2600 citations with h-index of 25 i

Served as a Director of Advanced Imaging Research Center at the Faculty of Medicine, Chulalongkorn University
(2010-14)

Contributed to seven book chapters and filed 5 patents in micro- and nano-systems and biomedical imaging

technology
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® Presented at over 300 professional meetings including invited talks at various world class research institutes
® Served as a principal investigator (Pl) in the following funding agencies'since 2009 (USS 3+ million):

® National Research Council (NRC)

® Chulalongkorn University

® National Science and Technology Development Agency (NSTDA)

® Office of the Higher Education Commission {OHEC)

® Thailand Research Fund (TRF)

® Served as a founding member and an executive committee member of the Global Young Academy (GYA) and
Thai Young Scientists Academy (TYSA) in 2010
® Elevated to be senior members of The Institute of Electrical and Electronics Engineers (IEEE) in 2010, The
Optical Society of America (OSA) in 2011, and The Society of Photo-Optical Instrumentation Engineering (SPIE)
in 2012
° Servea as a co-investigator in:
® National Cancer Institute (NCI), USA-funded Network for Translational Research Award (USS$ 17+ million) to
develop an endoscopic confocal microscope, ultrasound transducers, and nanoparticle-based wide-field
spectral imaging devices, for molecularly-targeted disease detection in the gastrointestinal tract from 2005
to 2013 ' -
® Howard Hughes Medical institute (HHMI), USA-funded for Deep Brain Imaging Award (USS 5+ million) to

develop ultraportable 2-photon microendoscopes for mouse brain imaging from 2006 to 2010
® Served as a technical and program reviewer for:
® Department of Defense (DOD), USA
® National Institutes of Health (NIH), USA
® National Science and Technology Development Agency (NSTDA), Thailand
® Thailand Research Fund (TRF)
® Served as a technical program committee member and a technical program chair for:
® SPIE Photonics West Optical MEMS and Miniaturized Systems Conference from 2007 until present {chair)
® |EEE NANOMED Conference in 2012 until present (chair)
® |EEE CYBER Conference in 2012 (chair)
® International Conference on Beneficial Microbes (ICOBM) in 2016 (chair)
® |[EEE Optical MEMS and Nanophotonics (OMN) Conference from 2015 until present (committee)
® |[EEE Nano/Micro Engineered and Molecular Systems (NEMS) from 2012 until present (committee)

® |nternational Conference on Bioinformatics and Biomedical Engineering (iCBBE) from 2008 - 2013
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® Served as a co-editor and a technical reviewer for:
© Journal of Micro/Nanolithography, MEMS and MOEMS (JM3) in 2014 (guest editor)
® P OS ONE from 2012 to present (reviewer)
® |nternational Journal of Cancer (1JC) from 2011 until present (reviewer)
® Journal of Biomedical Science and Engineering (JBISE) from 2008 until present (reviewer)
® |EEE Journal of Selected Topics in Quantum Electronics USTQE) from' 2006 until present (reviewer)
® |[EEE Journal of Microelectromechanical Systems JUMEMS) from 2005 until present (reviewer)
® |EEE Transactions on Semiconductor Manufacturing from 2012 until present (reviewer)
® Springer Internatior;al Journal of Computer Assisted Radiology and Surgery 2012 until present (reviewer)
® Authored and co-authored over 80 manuscripts published in peer-reviewed conference proceedings and
journals such as IEEE, OSA, SPIE, Elsevier, and Nature Publishing Group
® Taught classes or gave lectures at various institutes (UCLA, Stanford University, HKUST, TECHNION, Peking

University, National Taiwan University, National Tsing Hua University, Tokyo University, etc.)
PROFESSIONAL EXPERIENCE

Michigan State University (2018 - Present)

Adjunct Professor, Institute for Quantitative Health Science & Engineering

King Mongkut's Institute of Technology Ladkrabang (KMITL) - (2014 - Present)
Group Leader of Light Microscopy, Vice Director of the KMITL Research and Innovation Division (2015-16)

Fraunhofer IPMS (2014 - Present)

Technology Consultant

King Mongkut’s Institute of Technology Ladkrabang (KMITL) (2014 - 2016)

Vice Director of Research and Innovation

National Electronics and Computer Technology Center (NECTEC) (2009 - 2014)
Group Leader of Light Microscopy

Chulalongkorn University, Faculty of Medicine (2009 - Present)
Director of Advanced Imaging Research (AIR) Center
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Adjunct Professor, Department of Internal Medicine

Stanford University (2007 - 2009)
Physical Science Research Associate

Departments of Applied Physics, Biology, Electrical Engineering, and Pediatrics

® Demonstrated the first clinical use of a novel handheld Dual-Axes Confocal microscope (10-mm diameter) in
live human patients in skin, with the ultimate goal to examine for monitoring sub-mucosa cancer progression
and drug delivery through skin

® Demonstrated the first Dual-Axes Confocal endoscope (< 5 mm diameter) for Gl tract imaging

® Demonstrated the first use of MEMS based portable two-photon fluorescence microendoscope (< 3.5 grams)

for deep brain imaging in live awaking mice to correlate their behaviors to brain activities

Stanford University (2005 - 2006)
Post-doctoral research scholar

Departments of Applied Physics, Biology, Electrical Engineering, and Pediatrics

® |edateam of four to develop two novel miniaturized medical microendoscope and endoscope by combining
MEMS, micro-optics, and beam scanning microscopy. Those microendoscopes/endoscopes are:
O Two-photon microendoscope: to be used in small animal imaging
ODual-axes confocal endoscope: to be used in human patients
® (Co-developed the first compact 2-D MEMS scanners with high speed and large angular rotation for endoscopic
imaging applications
® Optimized micro-fabrication process of MEMS scanners to increase productian yield, production efficiency,

and increase scanner performance

® |ectured in MEMS/Optics classes at Stanford University

University of California, Los Angeles (1997 - 2004)

Graduate student researcher

® Demonstrated the first 2-D MEMS scanners based for an Ultrahigh Resolution Optical Coherence Tomography

(UHR-OCT) imaging endoscope
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® Designed, fabricated, and demonstrated the first 2-D MEMS scanners with electrostatic angular vertical comb
(AVC) actuators based on surface and bulk micromachined techniques for endescopic imaging application

® Demonstrated the first MEMS based Non-Interferometric Differential Confocal Scanning Optical Microscope

® (Co-developed the first linearization control method for electrostatically actuated surface micromachined 2-
D scanner

® | ectured in a MEMS fabrication/design class to undergraduate and graduate students at UCLA

Schlumberger Limited (1994 - 1997)

Field Engineer (FE)

® Provided oil and gas reservoir evaluation engineering services by using electrical wireline logging technology
to localize the hydrocarbon layers of the subsurface reservoir

® Manaced and led a team of 4 members to provide these services

® Responsible for engineering services valued at $300,000 - $500,000 per montty

® Collected and analyzed technical data and coordinated engineering project activities with major clients e.g.
Exxon—Mobil, Unocal,.and TOTAL

Research

1. Publication refereed

a. Journal

il L. Jung, D. Lopez, Z. Qiu, and W. Piyawattanametha, “2-D MEMS Scanner for Handheld Mutispectral Dual-

(2]

(4]

Axis Confocal Microscopes,” IEEE Journal of Micro Electromechanical Systems (JMEMS), May 24, 2018, vol.
PP, no. 99, pp. 1-8.

Z. Qiu and W. Piyawattanametha, “New Endoscopic Imaging Technology Based on MEMS Sensors and
Actuators,” Micromachines 2017, 8(7), 210; doi:10.3390/mi8070210. _

Z. Qiu and W. Piyawattanametha, "MEMS-Based Medical Endomicroscopes,” Journal of Selected Topics in
Quantum Electronics.(JSTQE), Vol.21, No.4, August 16, 2015, DOI 10.1109/JSTQE.2015.2389530.

N. Khemthongcharoen, A. Ruangpracha, P. Sarapukdee, S. Rattanavarin, R. Jolivot, U. Jarujareet, K. Plaimas,
P. Bhattarakosol, S. Patumraj, and W. Piyawattanametha, “Novel p16 binding peptide development for p16-
overexpressing cancer cell detection using phage display,” Journal of Peptide Science, Vol. 21, Issue 4, April

2015, pp. 265-273.
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Z. Qiu and W. Piyawattanametha, “MEMS based fiber optical microendoscopes,” Displays, Vol. 37, April
2015, pp 41-53.

C. B. Wong, B. Y. Khoo, S. Sasidharan, W. Piyawattanametha, S. Kim, N. Khemthongcharoen, M. Y. Ang, L. O.
Chuah, and M. T, Liong, “Inhibition of Staphylococcus aureus by crude and frgctior)ated extract from lactic
acid bacteria,” Beneﬂ_cial Microbes, March 2015, 1;6(1):129-39.

C.Zhao, Y. K. Lee, R Xu, C. Liang C, D. Y. Liu, W. Ma, W. Piyawattanametha, Y. Zohar, “Isolation of circulating
tumor cells under hydrodynamic loading using microfluidic technology,” Advances in Mechanics, 2014, 44:

201412.

®N. Khemthongcharoen, S. Rattanavarin, R. Jolivot, and W. Piyawattanametha, “Advances in imaging probes
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[10]

[11]

[12]

[13]

[15]

[16]

and optical microendoscopic imaging techniques for early in vivo cancer assessment (invited paper),”
Journal of Advanced Drug Delivery Reviews, July 30, 2014, Vol. 74, pp. 53-74.

K. Kongsmak, P. Pungpit, M. R. Kano, S. Komai, W. Piyawattanametha, and O. Phanraksa, “Perceptions of
Research Excellence in Thailand and Japan,” Science Technology and Innovation Policy Review, ISSN: 2093-
3053, October 2013, Vol. 4, No. 2.

W. Piyawattanametha, H. Ra, Z. Qiu, S. Friedland, J. T. C. Liu, K. Loewke, G. S. Kino, O. Sclgaard, T. D. Wang,
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“Dual-Axes Confocal Microscope for Advanced Clinical Diagnosis,” Medical Technology Symposium,
Chiangmai University, Chiangmai, Thailand, November 12, 2008.

“Real time in vivo cancer diagnosis with a MEMS based Confocal Microscope,” the 1% Annual Symposium on
Molecular Imaging 2008, Belle Villa Resort Chiangmai, Thailand, November 9-12, 2008.

“In vivo drug monitoring and real-time disease diagnosis with a MEMS based handheld Dual-Axes Confocal
Microscope,” NanoThailand Symposium 2008, Queen Sirikit National Convention Center, Bangkok, Thailand,
November 6-8, 2008.

“From bench to bedside with Advanced Microscopy and Endoscopy,” at BIOTEC, a member of NSTDA,
Bangkok, Thailand, November 4, 2008. -

“Advanced Clinical Imaging (Invited Talk),” Ramathibodi University Hospital, Bangkok, Thailand, September
16, 2008. '

“Clinical diagnostic with novel medical imaging systems,” at Fraunhofer Institute for Photonic Microsystems,
Dresden, Germany, August 18, 2008.

“Novel biomedical imaging and drug monitoring with micro- and nano-technology,” Tokyo University, Tokyo,
Japan, May 19, 2008.

“MEMS and MOEMS packaging,” Topcon Corporation, Tokyo, Japan, May 19, 2008.

“Skin imaging technique with a handheld dual-axes confocal microscope,” the International Investigative
Dermatology 2008, Kyoto, Japan, May 14, 2008.

“Real time skin microscopy with confocal microscopy,” the International Society of Biophysics and imaging
of Skin (ISBS) 2008, Seoul, Korea, May 7-10, 2008.

“Advanced Endoscopy,” the Hong Kong University of Science and Technology (HKUST), Kowloon, Hong Kong,
September 5, 2007.

“MEMS Applications in Biomedical Imaging,” the National Taiwan University (NTU), Taipei, Taiwan, August 17,
2007. -

“MEMS based two-photon microendoscope,” Stanford Photonics Research Center Symposium (SPRQ),
Stanford CA, September 18-20, 2006. '

“Surface and Bulk Micromachined Two-Dimensional Angular Vertical Comb Actuators Scanner for Endoscopic
Ultrahigh Resolution Optical Coherence Tomography Imaging,” at Optical Sciences Center, the University of

Arizona, October 8, 2004.
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Served as a guest news editor for the Nation Newspaper on “World Science Forum looks at bitcoin

phenomenon,” December 7, 2017. (http://www.nationmultimedia.com/detail/Economy/30333359)

" Won the 2™ prize from the International Contest of Applications in Nano-micro Technology (ICAN) 2017,

Beijing, China.

Press coverage on the Nation Newspaper on “KMITL Engineering Students Win Award,” July 19, 2016.
(http://www.nationmultimedia.com/business/KMITL-ENGINEERING-STUDENTS-WIN-AWARD-30290875.html)
Won the 3" prize from the International Contest of Applications in Nano-micre Technology (ICAN) 2016, Paris,
France.

Served as a guest news editor for the Nation Newspaper on “First Science Leadership Programme for ASEAN,”
July 19, 2016. (http://www.nationmultimedia.com/business/First-Science-Leadership-Programme-for-Asean-
30290867.html)

Served as a guest news editor for the Nation Newspaper on “The indispensable Intertwined Ties in the Digital
Era,” April 15, 2016. (http://www.nationmultimedia.com/business/The-indispensable-intertwined-ties-in-the-
digital--30283845.html)

Won the 3% prize from the International Contest of Applications in Nano-micro Technology (ICAN) 2015,
Anchorage, AK USA. )

~ Won an excellent paper award from the International Workshop on Image Electronics and Visual Computing

(IIEEJ), Samui, Thailand, October 7-10, 2014.

Awarded Fraunhofer-Bessel Research Award in 2014 from the Alexander von Humboldt Foundation,
Germany.

Interviewed by the Nation Newspaper on “A Classy Way to Success,” February 15, 2014.
(https://www.pressreader.com/thailand/bangkok-post/ZO140215/283781376755057)

Selected by the World Economic Forum (WEF), Switzerland in 2013 to be one of the 40 top young scientists
under the age of 40 who plays transformation role in integrating scientific knowledge and technological
innovation to improve the state of the world, Dalian, China, September 11-13, 2013.

Awarded Erasmus Mundus Grant in 2012 from the European Commission to conduct research in France.
Won the 2™ prize from True Innovation Award, Bangkok, Thailand, December 17, 2012.

Won outstanding paper award from the 16th International Solid-State Sensors, Actuators, and Microsystems
Conference 2011 (Transducers 2011), Beijing, China, June 5-9, 2011.

Won the 2™ prize in Global Entrepreneurship Competition (GEC), Barcelona, Spain, June15-16, 2011.
“Microendoscope,” -inspire Journal, Thailand, May 1, 2011.

Won the 1* prize Global Social Venture Competition (GSVC) South East Asia, March 3-4, 2011.

Elected to serve as an executive member of the Global Young Academy (GYA), Berlin, Germany, July 2012.

Co-founded the Global Young Academy (GYA), Berlin, Germany, February 14-16, 2010
(www,globalyoungacademy.net)
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Press coverage in the Bangkok Post Newspaper on “New Device Gives Early Diagnosis of Cancers,” March 23,
2010. (https://www.pressreader.com/thailand/bangkok-post/20100323/283467842451622)

“MEMS microscope images brains,” Research Highlights in Nature Photonics, Volume 3, October 2009.
“Intelligent microendoscope,” Chevit-Cheva Channel 3 Program, Thailand, September 30, 2009.

“Tiniest two-photon MEMS microscope performs Brain Imaging,” an article in Laser Focus World Magazine,
USA, August 1, 2009.

“Cancer Imaging,” an interview on the Bangkok Morning Talk, Thailand, Channel 11, June 19, 2009.

“Light microscopy for cancer diagnosis,” Matichon Newspaper, Thailand, May 25, 2009

Press coverage in the Bangkok Post Newspaper on “Novel approach to cancer,” May 20, 2009.

“Optical microendoscope for cancer detection,” Kao-sod Newspaper, Thailand, April 20, 2009.(
https:7/www.pressreader.com/thaiLand/bangkok-post/20090520/28200325838§144)

“Cancer screening with optical microendoscope,” Nation Weekend Magazine, Thailand, April 16, 2009.
“Novel imaging instrument for cancer diagnosis,” Matichon Newspaper, Thailand, April 7, 2009.

“Optical endoscopist,” Health Check Up Channel, Thailand, April 2, 2009.

“Advance optical microscope for cancer detection,” Dailynews Newspaper, Thailand, March 30, 2009.
“Novel microendoscope for cancer detection,” Naewna Newspaper, Thailand, March 28, 2009.

“Cancer diagnosis with endoscopic imaging,” Bangkok Business, Newspaper, Thailand, March 25, 2009.
“Detect cancer with optical microendoscope,” Manager Newspaper, Thailand, March 25, 2009.

“Novel microendoscope for early cancer detection,” Thairath Newspaper, Thailand, March 25, 2009.

“Early detection of cancer with optical microendoscope,” Matichon Newspaper, Thailand, March 25, 2009.
“Cancer detection with optical microendoscope,” Voice TV, Thailand, March 24, 2009.

“Innovation that shapes the world,” Bangkok Business Newspaper, Thailand, December 30, 2008.

“Confocal Microscopy for medical imaging,” an interview on the Bangkok Morning Talk, Channel 11, December
2008.

“Novel Medical Imaging Instrument,” Bangkok Business Newspaper, Thailand,November 11, 2008.
“Microtechnology enables endoscopic confocal microscope,” SPIE Newsroom 2007.

“Creating a microscope that reads minds,” an interview on the American Broadcasting Company (ABC) News,
USA, on October 19, 2007. Weblink: http.//abclocal.go.com/kgo/story?section=local&id=5716715.
“Microtechnology enables endoscopic confocal microscopy,” in the SPIE Newsroom, USA, October 2006,

“MEMS-based scanning device facilitates microendoscopy,” an article in Biophotonics International Magazine,

September 2006, pp. 27-28. Weblink: http://pyramidal.stanford.edu/publications/Biophotonics-Sept2006-
MEMS pdf.

“Two-dimensional OCT scanner promises in-situ diagnosis,” an article in Laser Focus World Magazine, USA,

July 2004, pp. 47-48.
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Patents

W. Piyawattanametha, “E. coli enumeration with fluorescence technique,” Thai Patent Application
1701006685, filed, December 7, 2017, Patent Pending.

W. Piyawattanametha, “Integrated wide-field and high-resolution catheter,” Thai Patent Application
1301005583, filed September 2013, Patent Pending.

N. Khemthongcharoen, W. Piyawattanametha, A. Ruangphacha, S. Rattanavarin, U. Jarujareet, S. Pathumraj, S.
Niruthisard, P. Sarapukdee, and R. Jolivot, "Development of a Fluorescence-labeled pl16 peptide for cervical
cancer screening,” Thai Patent Application 1201003486, filed September 2012, Patent Pending.

S. Rattanavarin, W. Piyawattanametha N. Khemthongcharoen, U. Jarujai€et, A. Ruangphacha, and P.
Sarapukdee, “Line-scan based dual-axis confocal imaging probe,” Thai Patent Application 1201004887, filed
September 2012, Patent Pending.

W. Piyawattanametha, “Multi-spectral dual-axis confocal imaging probe,” Thai Patent Application 1101000602,
filed April 2011, Patent Pending.

Book chapters (selected)

“Optical MEMS,” Intech Book Chapter 2012, Source: Microelectromechanical Systems and Devices, edited by
Nazmul Islam, ISBN 978-953-51-0306-6, Hard cover, 480 pages, Publisher: InTech, Published: March 28, 2012.
“Advances in Bio-Imaging: From Physics to Signal Understanding Issues State-of-the-Art and Challenges,”
Series: Advances in Intelligent and Soft Computing, Vol. 120, Loménie, Nicolas; Racoceanu, Daniel; Gouaillard,

Alexandre (Eds.), 2012, 2012, XXII, 246 p. 129 illus., 84 in color, Softcover, ISBN 978-3-642-25546-5. Weblink:

-

“In Vivo Clinical Imaging and Diagnosis,” McGraw-Hill Book Chapter 2011, James W Tunnell, ISBN:
9780071626835 0071626832, Publisher: McGraw-Hill 2011.

“Miniature Dual Axes Confocal Microscope for Real Time in vivo Imaging,” Intech Book Chapter 2010, Source:
Advances in Solid State Circuit Technologies, edited by: Paul K Chu, ISBN: 978-953-307-086-5, Publisher:
INTECH, April 2010.

“Optical MEMS and Nano-Photonics,” in MEMS/NEMS Handbook, Chinese Science Publishing Company, 2005.
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Professional membership

Senior Member of the Institute of Electrical and Electronics Engineers (IEEE) in 2010.
Senior Member of the Optical Society of America (OSA) in 2011,
Senior Member of the Society of Photo-Optical Instrumentation Engineering (SPIE) in 2012.





