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天然ガスとモデル燃料の吸着脱硫のために、使用済みフライ油と
錆びた鉄の廃棄物から準備されるナノ銅と四酸化三鉄を添加した
シリカ粒子の応用(燃料電池への利用)
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InspeC土ion Method010宮y for Bond pad Disc010ration in
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Application ofResonant Effectin pepper Dryin宮
Process

コショウの乾燥プロセスにおける共振効果の応用

Pyrolisis and co・combustion characteristics of
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Ener牙y Gener且土ion in coal'Fired combustion system

石炭火力燃焼システムにおけるエネルギー生成のための培焼用の
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Fabrication ofh地h per血rmance Biode宮redable
CeⅡUlose Nan06ber(CNF) composite

高性能の生分解性セルロースナノファイバー(CNF)複合体の製作
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Synthesis ofMesoporous clvzsM、5 Using sec0虹dary Template cTAB andpDDAas partial
Oxydatlon ca仇lystofMethene

A. Research Title

SyⅡtbesis ofMesoporous CⅡ/ZSM・5 Usi亘g secondary Template cfAB and pDDA 飾

Partial 0刃1'dati0Ⅱ Catalyst ofMetbane

B. Abstract

Every y巳財 the world's energy needs are always increasing. Meanwhile,壮le ener部

Source 壮lat being used today primarily comeS 丑'om petrolBum, a non・renewable energy

Source. S0 血atis a very necessary effortto reduce dependenoy on pe力'oleum. one way to do

託 is to ut111Ze the naturalpoten廿al ofmore abundant but renewable sources such as me廿la11巳

名as that obtained by natural gas, feedstook,1andf111, end biomass. And the U61ization of

meth独e has been conduothlg by ourteam slnce2013.

In our work prevlouS1γ, direct pa此ial oxid飢ion of methane was conducted by

註lesoporous co/ZSM・5 Using ppDA as seoond雛y template. The work showed me血肌巳 gas

Converted to nleth肌ol and 血nnaldehyde and the hlghe$t percent yield was methan01.

However, PDDA gave disorder mesoporosi切1. Moteover, utilization ofpDDA aS 託Condaly

template and cobalt metalas active site on zsM・5 1S too expenslve. so thatlooki打.g for other

materials are less expensive, glvln宮 hi帥 order mesoporosity and increasing actlve site

Perfb訂nance to be an ath'active 壮lina. There島re, this proposed rosearch wi11 be focused on

replacing secondary template by cTAB 如d teplaoin容 Cobalt metal by ooppor metal.

Furthermore, the experhnents include varylng temper日加re and thne of reacdon a11d 伽巳

amoU11t ofca仇lyst. when optimU丘I condition ob仇ined, reuse of catalyst and oha11ge in gas

Composltion wi11be pedomled.

Keywords: CU/ZSM.5, methan01, metbaneconversion, mesoporous zeolite

゛

」

C.1ntroducti0Ⅱ

Ihe conversion ofmeth飢edirectly lnto otherproductsis one of壮le biggest oha11engesin

the 丘eld of'heter0号eneous catalysts, because the thetmodynamic conS廿aints contajned hlthis

reactlon is quite a lot. hlthis C船巳, P.P. Knops・Genits, W.A. Goddard111 n] reported 壮latthe

Ca仇lytlo o)ddadon ofmethane 如 methanol with gas N20 ca稔bst Fe・ZSM・5 Ze011te F巳且nd

0血ersystemsto optlmizethe work oftheconvorsion ofmeth帥e. N20 ls more di伍Cultto set

i11the oxidation reaction of metha11e, compared with 02 套as or even air .1herefoN, the

2

写



F夏NA王REPORT

OSAKAGASFOUNDATION

OFINTERNATIONAI.,CUI'1URAIEXCHANGE

Year2016/12017

Application ofNano copperand Fe304・Doped silica particles
Prepared 雪rom 訊laste Matedalofused Frying oiland Rusty
Iron forAdsorptiveDesulfurisation ofModelF11el

Pr血Cipalblvestigatot :
Dr.h. AntoniuS 亘eny C血y如a
Departmentofchemistw

FacU1切 ofMa壮lematicS 飢dNatural sciences
Universiw of血.donesia

、.
、ー

弓倉一

T1正CENTERFORSC狐NCEANDTECI・丑、JOLOGYRESEARCH

(CSTR)

rT-""ーー゛^

〔jNIVERSITY OFⅨDONESIA

DEPOK,JUNE2017



COVER

ABSTRACT

C壬王APTER I.Ⅱ、JTRODUCTION

C1王AP丁ER2.BACKGROUNDANDIITERATUREREV正W

RESEARCHOB正CTfvE

CHAPTER3. E>守ERn,fENTAI,

Cf{APTER4.RESULTSANDDISCUSSION

REFERENCES

CONfENrs

r-^ーー

1
2
4
8
9
2



ABSTRACI

Ihepresence ofsU161rcompoundS 血liquid会lelsis always objectionable 血血ewotld due to

壮leirh脚口611eaects on combustion.The varioussU1員建 Comp0如ds genera11y f0如d in diesel

Oi1 肌d gesoline aTe mercaptants, SU1丘des and aromatic ting S廿'11Ct11ted comp01Ⅱ)ds

thiophenes. The removal ofsU1員lr compoundS 丑'om pe柱oleU血 is incTeaS血gly i皿Port組t.血

addition to its contdbU壮on to foml par杜Culate p011U60n, S111血r e訂11Ssion may cause some

health problems. A commonly used method for 山e Temoval ofsU1丑Ⅱ一bear血名 SpecieS 丘om

員lelis desulphul'iza註on. However, due t0 血e 詫gulations required Temoval of sU1丘lrto very

10w levels, several altemative techtl010gies have also been reported for sU161rre血Ova1 丘om

Iiquids such as by adsotpa0丑 hes been Te号aTded as the most promising approach.1n the

CUITent r巳鵠ach, matedals of.Fe304 n如Oparticles W改e syn血esized 丘om bU11W' W'aste

matedal of used cooking oil a11d raS切 iron,紅ld ca modi負ed M血 Silica 血roU帥血e co・

PreciP丑a60n 血ethod prepared aS 部een heter08e口.ous catalystS 血r adsolP6Ve desU1員11isa60n

Ofmode1糸lel, diesel 011 闘d 三asoline. TMs scenario urged 壮le rese紅Cherto attemptsy11thesis

Of mateda1 せlat is likely to 0丘er 80od ads0即tion capacity for sU16.1r via gr巳巳n P如Cess,

F0110wi11三 Ptotoc010f s01・gel meⅡ10d,虹'即Si廿on metals of cU 卸d Fe solution are gelated

INi血 te廿ae仙.oxysilane (TEOS; silica precursoo usi!1g glycerol as by・product waste of

Preparation of FAM 価'atw Aoid MixtuTe)丑'om hydrolysis of waste 丘ying oil, and

ma卸etica11y iron n組Oparticles pNpared fot血 Oxida廿on ofr山t M壮lfa廿y acid 註lixt噂e 丑om

Waste 丘yina oil. Batch e)中巳1'mlents were conducted to assesS 也e adsotptive poten廿al of

Syn止.eslzednano metalparticles.

Fout sets ofopen batch as a 丘証Iction oftilne were conducted 鳥r 壮le selective adsolption of

thiophe旦e 組d l-benzothiophene as Npresenta6Ves of or呂鬮OS111丑江 Compoul)ds. The

Percentage removal was calculated fot 壮le sU16.1r compolmds to determine 血e e缶、cacy of

Syn小.esized 加no-adsoTbents. hl addition,丑S・syntheslzed cu doped silica particle and

Fe304@si0211anoparticle weN used a 血agne廿C adsorbent forremovalof se1丑lr compoU11ds

丑0血血donesia g船oline 山ing 血iophene a剪.d l・be11Zothiophene as lnodel. The eaect of

TeaC廿ontinle, SU161r,田ld adsoTbentconcen廿atlon on伽e desU1会lrization.

1
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1.EXECUTIVESUMMARY

1. TITI,EOFRESEARCH

2. HEAD OFRESEARCHTEAM

3. TEAMMEMBERS

4. OFFICIAI'ADDRESS

5, EXTENDED ABSTRACT

One ofproblemsthat are 仏Ced by people、vho Hve in low】and and marshyarea isthe scarci匂1
Ofavailabb clean water. This is due to th巳仏Ctthatthe abundantsource ofwater in thatarea

is peat water. peat water is water having more than 75% humic acid content and has the

Character of add Humic acld impar曾 a brown or ye110W C010r in peat water and pose a

Serious environmenねI probkm, parucularly in drinkin晉 Water 杜'ea廿nent because oftheir

ねSte and odor. They ako tend to react with a varie410f oxi山n告 and disinfeCねn佑 Used for

the purincation of drinkin宮 Water forming C丑rdnogenic disinfeC廿on byproduC個(DBPS〕.1n

Order to acquire clean water h'om peat water 北 is necessary to do pre壮'ea廿nent process to
this W丑ter, At present, there are several methods used to remove humic subSねτIce,

especia11y humic acid as main component 丘om peatwatel; such as coag口頂tion・aoccula廿on,

eleC訂'o coagula廿on processes, oxidauon, photoca仇lysls, bi0丘ln'auon and lnetnbrane

techno]ogy. However, these techniques are associated W北h problems such as excessive time

requlremen個, high coS個 and high energy consumption, Due to i岱 Simplici司l and high

e仟iciencyi丑dsorP廿on 廿'ea加en仭 have been extensively applied to remove organic p0ⅡUねn岱

in aqueous environmen個. Activated carbon is the most wide]y studied and used as

adsorben古 for water and wastewater 杜'ea如en岱. Howeve二 the main dlsadvan也ge of

aC廿Vated carbon is i岱 high costin manufaC加rln三 and 廿'ea加ent end d廿6Cultto regenerate.

Therefore there is a need to con廿nue the search and developin目 alternative adsorben告 With

high adsorptive capaci切lforhumic acid removal

In this research, we use of moleculary imprinted polymers membrane 〔MIPSM〕 material as

an alternauve adsorbent for the adsorpuon of humic acid (HA)丘om peat water in batch

mode. The MIPSM and the correspondent non・1mprinted polymers membrane 〔NIP5M〕 wi11

be prepared by radical polymerization technique using methacrylate acid (MAA〕 as a

funcuonal monoTner, humic acid 〔HA) as templates, divlnylbenzene (DVB) as a cross・1inker,

2,2・a20 bis isobU司lroni廿'ile 〔A氾N〕 as an ini廿atori and acetoni廿'ile as a solvent. The physlcal

Proper廿es of the MIPSM wiⅡ be characterized by Fourier 柱'ansform in丘a・red 〔FT・1R〕

SpeC壮'oscopy and scanning elecn'on microscope 〔SEM〕 method The e丘eC皆 ofagiね廿on ume

and pH on adsorpuon of HA h'om peet water abo inveS廿gated The klnetics ofthe removal

Process wi11 determine usin菖 Pseudo・丘rst・order and pseudo・second・order modek. The

LangmU比 Freundlich, and sips isotherm modek wiⅡ be used to evaluate the equilibrium

adsorpuon da也.

The resU1佃 Showed that the equiⅡbrium con怡Ct 廿me waS 60 minutes. The adsorpuon

Percen桧ge decreased with increasing peat water pH from 2 t0 12, The equilibrium da桧 fi個

Molecu]arly imprinted polymers membrane (MIPSM): a
functionalmateriak for peatwater杠'eヨ血ent

: Dr.MuhammadAⅡZulakar

: Dr. Deana vvahyaningrum, Dr. M. Nasic Dr. M. YudhiS廿raA

:jι Ganesa lo Bandung 40132



We11forthe Lan目muir adsorP廿on isotherms, with monolayer adsorption capaci司10f MIPSM

found to be 42.45 mg/宮. The resU1煽 ofthe kinetic stady show that the adsorption of HA

Onto MIPSM could be described by the pseudo・second order kineuc model with a rate

ConSねntin the range ofo.034 、 0.115 g.mgl.min'1.

6.1'1ST OFRESEARCH OUTPUT

11.TECHNICALREPORT

InteTnationalJOUTnal(D

1.1NTRODUCTION

One ofproblems thet are faced bypeople wh0 ⅡVe in lowlend and marshyarea isthe scarci勺1
Ofavailable clean water. This is due to the factthatthe abunda址Source ofwater in that area

is peat water. such prob胎m is abo readily found in severalremote vi11ages in Riau province,

Indonesia. Almost 45% ofRiau province area is peatland,therebythe major source ofwater

is peat water. Humic acid (HA〕 is one of the major componen橋 of peat water which js

formed by the microbial degadauon ofbiomolecules. The presence of HA in water may lead

to yelbwish to brown c010UI}ねSte and odour prob】ems, and to biobgicalinS柏bili切1 0f

drinking W丑ter in diS廿ibuuon systems. Moreovel} the high a丘iniw、 ofhumic subS仏nces for

Comp】exation with varlous p011U桧n個 induding heavy meねb end peS廿Cides could cause

Con仏mination of ground and surface water. They also tend to react W北h a varieUア 0f

Oxidan佑 and disinfeCねn告 Used for the purifica廿on ofdrinking water forming carcinogenic

disinfection byproduC佑(DBPS〕 such aS 住iha】omethanes and haloacetic acids (Ngah et aL,

2011; Hamid et al.,2011; Rojas et aL,2011; uyguner et aL,2007; sonea et al,2010; Tao et

aL,2010〕. Thus,the removal ofHA from surface water orwastewateris very imp0血nt.

MO]ecularly・imprinted polymers membrane 〔MIPSM) are S沖theuc materials h丑Ving

ar廿flcia11y generated recogni廿on sites ab】e to rebind a specifiC ねrget molecule. These

materiak are ob也ined by polymerizing functional and cross・1inkin目 monomers around a

template nlolecule,1ead加gto a highly cross・1inked,three・dimensionalneMork polymer. The

At present, there are several methods used to remove humic subS仏nce, especiヨⅡy HA as

main component from peat wate耳 Such as coagulation・且Occulation (uyguner et al,2007;

Rojas et aL,2011〕, eleC杠'o coa宮Ulation processes 〔Ghernaout et aL,2009〕, oxi山廿on

(uyguner et aL,2007〕, photocaねlysis (sonea et aL,201の, bi0別廿'a廿on 〔Hu et al,2003) and

membrane techn0108y (Rojas et al,2011; Hamid et aL,2011〕' However,these methods are

notwidelyused dueto theirhigh coS住且nd economic disadvan仇ges.

Due to i佑 Simplid司r and high ef丘Ciency adsorption 廿'ea廿nen佑 have been extensively

applied to remove organic p0ⅡU仏nぜ in aqueous environmen個. Activated carbon isthe most

Widely so、1died and used as adsorben信 for water and wastewater 壮'ea加en告(GUP也 et al,

2009〕. Howeve二仙e m皐in dlsadvanねge ofactivated carbon isi怡 high ΦStin manufactaring

and 廿'ea廿nent and difficult to regenerate 〔GUPね et al,2006〕. Therefore there is a need to

Continue the search and developing alternauve adsorbeれ岱 With h地h adsorptive cepadwand
10w costforhumic acid removal
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1,EXECUTIVESUMMARY

1. TITI,覚 OF R胞S鳶ARCH

2. HEADOFRESEARC亘TEAM

T露AMMEMBERS3.

4. OFnclAI'ADDRESS

5.

Simultaneous desi宮n of optimal control and model
estimation in n丑turalgas processingplant

: prof. YUIYunazwin Nazaruddin,1PM

:・ TuaAgustinusTamba, phD

・ oki Matra prakasa, ST

Engineering physics study program, FacU1匂『 of
Industrial Techn010別ilnst北Ut Tekn010gi Bandun目. TR
Rachmat Building,11. Ganesa no.10, Bandung40132

EXTENDEDABSTRACT

In this report, an optimal control design method based on a semidefinite optimization
approach for a nonlinear model of a cryogenic separation process is reported. The
Cryogenic separation process is an air separation techn010宕y which is U廿lized for
Producing specific component ofthe air in gases or liquid form Mth hiah puri切1. This
techn010gy is frequendy used in liquefled n祉Ural gas (LNG〕 industries, nudear
isotopes separa廿on process and space shU比les' cryogenic nlels production. The
Optimal contr01 ヨ1自orithm 、vhich is developed in ulis research for such a process
Combines the state・dependent Riccati equauon 〔SDRE〕 method and a semidefinite
Optimization method based on the sum ofsquares 〔SOS〕 proaramming technique. This
research iniua11y characterizes a stabili2ing contr011awwhich is capable ofminimizing
a quadratic performance index ofthe process m an exactmanner. Due t0 壮le difficulties
in solving the sDRE which arises during the synthesis ofsuch en optimel contr01, this
research next examineS 杜le use of sos optimizauon techniques for computin三
Suboptimal contr011aw. The e丘ectiveness ofthe controlstrate珊1『 which is developed in
this research is iⅡUstrated through the design of a contr011er which maximizes the
fraction ofa parucularisotope 血atis produced inthe cryogenic separauon plant.

6. ιISTOFRESEARCH OUTPUT

a. papersln lnternationalconference proceedings

[1] T.A. Tamba and Y.Y. Nazaruddin,、'optimal contr01 0f a nonlinear cryaenic

Separation process via sDRE Method," proceedingS ψ'the 5th lnternational

Conferehce on lnstrumehtation, C011tr01 αnd Hutomation, PP.140・145,

Yugyakarta,1ndonesia, Auaust 2017.

[2] T.A. Tamba and Y.Y. Nazaruddin,"synthesis ofa nonlinear tracking contr0Ⅱer

for a cry0三enic separation process plant," proceedihgS ψ'11所 Asian contr01

Conference, Gold coast, Aush'alia, December,2017.

b. papersin lnternationauournal

[1] T.A. Tamba and Y.Y. Na2aruddin,"Nonlinear control synthesis for a cryogenic

Separation process based on convex optimization," working drψtin progress

(to besubmi詑edto scopus・indexedjournalby theendofodober,2017〕.
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1,EX亘CUTIV亘SUMMARY

1. An21ysis on utatli世n and T1106.帥I Fuel cycle udli2a丘ons lnTITI'E OFRESEARCH

Te血 ofFuelsust血nabiliwinNude訂Powetplant o、JPP))

HEAD OF RESEARCH TEAM : Dt.Engsidikpetmana, S.si, M.En宮

Dr. Eng Asril pramutadi, Gebysaputra, S.SIT互AMMEMBERS

JI. G肋船矗0 10, Godung Fi.ik./ phon..+62,22-2500器4/OFFICIALADDRESS

Fax :+62-22-2506452, psldik@fl.此b.ec.id

EXTINDEDABSTRACT

2.

3.

4.

5.

Nuclear fuel sustainabiliw is one ofthe impodant issues for extendin8 丑lel utilization factor such as by re・cycle

Options o「spent nuclear 6」el(SNF) espeC1日11y 丑'om the existing Ⅱght waterreactor a,WR) which can be cotnblned

Wi廿l nuclear proliferatlon aspect as a S廿ategic program. The recycling program can be harmonized with higher

fuel breeding reactors, utⅡization of nuclear n.1Sslon as we11 as additional njel resourC船丑'om sea water 抑d

Utilization of 廿10rium 、uhich can be estimated t06.11丘11 訊,orld energy demand as similar pa廿em as sustainable

energy or renewable energy resources (zaleskl,2006). Fuel breedin8 aspect as a key factor of nuclear

Sustainab11iりIcan be enhanced with severalwayS 如d program such as designln3 hlgh breeding cepabiⅡty reactors,

e丘'ectively tecyclin8 「uol program 血r both nuclear 員」el cycle ofU拍nium 抑d thorium whlch i$ nah'ua11y exist,1n

addition, soem new fuels are produced in the reactor which C飢 be maintaned as neW 丘lelresources and gives

Some 6.1el breeding 名ain to U託d in the next step of reactor operation, hltenn of reoyclin名 Spent filel form the

reactor, there is a sensitive lssue especiaⅡy 加 the plutonium production and plutonium utiⅡZation which can be

deaned as a nuclear non-proliferatlon aspect end nuclear seouri切, concern lntrinsical), and extrinslcaly EnhanciΠ3

6、1el breeding capability is one ofthe essential programs for sustalnabiⅡり10fnuclear 員lel which cen be maint脚ed

by recycling process o「 spent nuolear 6」el (SNF) and designlng a reactor $ystem which C抑 Operate with high

breeding capabili切,. some ptograms have been done to increase the 丘lel sustaibaliw and recyC11ng program for

reduclng sFN volume 艶、veⅡ as in line with increa$ing filel breeding conditlon and to increase a level ofnuclear

non・pr011feratlon capabi11り10fthe nuclear 負lels (sldik ωld zaki,2009; sidik et al,2009; ch01 抑d Downer,1999;

Edward and weston,2003; Taiwo et al,2006; salto,2002; Meiliza et al,2008; sidik et al,

20Ha,2011b,2011b,2013).

In term ofthorium ut11ization which haS 3-4 times more larger reseources than uranium. some investigation also

have been employed which sho、vs some advan仏ges by utiHzing thorium as fuel such as high 兪lel breedin宮

Capability especia11y ln 仙巳血al and epithermal energy regions, h喰h fuel stabiⅡ匂i,, and be杜er nuclear non、

Pmlifemtio" aspect (P俳maoa ot 田.,2007; Klm ond DOW"田,2002; Mlohaol and 0壮0,1998; TU松n,200の. TO

evaluat6the the capabⅡiw ofnuclear olel breeding with some nlel cycles have been also done in term ofthermal

and fast reactor 切,pes (Akie et al.,1991; permana et al.,2006,2007,2010; 1Wamura et al.,1999; Hibi et al.,2001;

Hibi and sekimoto,2005; Takaki,2000; Takaki et al,2010;1、vamura, et al.,2006,2007; Kim and Downar,2002;

Takah給hi et al.,2000; Freeman et al.,1989; NU廿in et al.,2005; Akie et al.,1991; Mlchael and 0廿0,1998; Turan,

2000; Jagannathan and usha,2006; 1AEA,2005). The advantaaes ofthorium fⅡel also can be estimeted 丑'om the

Safe切, performance capabiliw in relation 、V北h reactivi司1, condition ofvoid condition whlch shows a negative void

reactiviりI condition (permana et al.,2007,2008,2011; Takahashiet al.,200の.1n order to controlthe use ofnuC1巳且r

6」el, a proposes to reduce a use for militery or weapon purposes end to increase 杜le use ofnuclear 61el only for

Peace五11 Use and clviⅡan U託 hase been proposed (obama,2009). And in the same time same proposed

method010gy to evaluate in廿inslc pr0Ⅱferation resistance epproacb (pe11aud,2002; Kessler,2007; Mark,2009,

Saito,2002; sidik,2011a,2011b),

In this study, the effect of different nuclear 6.1e110ading such as uranium and thorium alel cycles to the 丘1巳1

bNeding capability aS 日丘lel sustainable parameter in nuclear power plant (MPP) wi11 be lnvestigated. Fuel



Ⅱ

breeding analysis wi11 based on the conversion ratio capabiliり゛、vhich is baslcaⅡy comes fiom reaction rate of

neutron in the reactor. Research activities wi11 be perfomed n'om compiling literature and Pルνious re託arch result

as a basic analysis, conductin目 analysis and computational simulation analysis up to publication process of

reS巳釘Ch ectiV1りl results.1n education point of vie、V, the signi丘Cant result and research actlvity pr03ram can be

Used as educational research program espeacia11y for co-researcher from post graduate stude址 and also can be

C011ected as a relference dooument for university leotures as we11 as oa11 be used 部 refeNnce data for utHlzlng

Uranium and thorium resources in lndonesia.1ntemational publication W辺 be performed as paper publication in

intemationaljournaland in proceeding paper ofintemationalconference.

6.工IST OFRESEARCHOUTPUT

1. comparative Analysis on Fuel Breeding for Less Moderation Ratio of water・cooled Reactor ,

ASIAN PHYSICS SYMPOSIUM, Aughust 29・31,2017, Bandung,1ndonesia.〔proceeding

Conference internationl)

2. Nudear Fuelsustainabili司IEvaluation on Fest Breeder Reactor 〔FBR)J Draft paperto be
Submitted to lnternationaljournal.

Π,T亘CHNICAιREPORT

Abstract -Nuclear 61el breedin且日Spect ofwater・cooled reactor become one ofthe importantissuesto extend the
Sustainabili切l aspect of nucle釘"jelin line with fest breeder reactor program 、vlth closed 丑,1el cycle concept.
Uulization of廿ansureniuln fuelin water・cooled reactor is one ofthe option to optimize nuclear fuel utiⅡZation as
additional resource alelin conjunction 、vith uranium 丘lel utilization. Fuel sustainab11ity aspect ofnuclear 61el wiⅡ
be ana1γZed in 仙巳 Present study based on a wator cooled reactor with uranium and trensuranium 丑.1els as supply
ajels with ligh and heaⅦ, water as coolants. Ratio ofmoderator to nlelratio ls setto be low arrangeme址 to have
more harder speC訂'um to enhance fuel breeding capabⅡ1切, ofwater cooled. some actinides such as plutonium are
investigated to show the composition eH'eot t0 丘el breedin畜 Capabiliり, which is b艶ed on plutonium vector
Composition. possible 6.1el breeding capabili切, can be achieved by the present water cooled reactor 血r both light
and heaⅦ Water coolant systems. Higher possible 6」el breeding capabiliり, oan be achleved for less moderation
ratios and some contributionS 負'om Tecycled 6、1el o「spent 丑」el.1Π addition, some plutonium lsotopes contribute to
increase 6,1el breeding capabi11ty for both water coolants, HeaⅦ, water coolant has be壮er plutonium production
研lhich achieve$ more 6」el breeding beoause of harder neutron spectrum. some transur丑nium recycling schemes
Sho、v better fuel breeding capabili司las 、veⅡ as more plutonium isotopes production.

Comparative Analysis 0Ⅱ FⅡelBreeding forLess Moderation Ratio of叉¥ater・cooled Reactor

Keywords: sustainability,transul'anium,酬,ater・cooled, f11el breeding, plutonium isotopes.

AbS廿act

Nuclear "jel sustainabiliW 郎Pect is one ofthe impodant issues in conjunction with fⅡel production in the reactor
Core during reactor operation,",1el cycle capabiliり, aS 訊,e11 as fuel fabrication and its facilities. New fuel
Production 丑'om the reactor can be used forthe reactorselfor for 0廿lerreactors. Reused orrecycle concept、VⅡl be
One ofthe choices which 、V111 have some cha11an傘es in term of fuel cycle capabiliりl and its facilities as 、ve11 as
nuclear non-proliferation concern of special nucle釘 materials.Ⅱl the present study, it 乳,iⅡ focus on di丘erent
anelysls epproech evaluation as a comperative study based on the conversion retlo or breeding retio concept as
、veⅡ as some actinide contribution to increase breeding in fast breeder reactor (FBR) wpe. conve玲ion ratio
approach ls dependlng on the reaction rate of fe此ile and 丘Ssile meterials end it C如 be estlmated 丑'om the initial

Nuclear Fuelsustainabiliw Evaluation on Fast Breeder Reactor (FBR)
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1, A

Narne of projeC11eoder
(Losl norne,打rst norne)

Iican"nformolion

InS楙Ulion

Addre$S 0村nS1什Ulion

弔冒,+冒

' 1

弔.弔
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、 1:1、.キ
■■■
'1■冒

J ;:1

、1,:、.

' Hδme oddress

Centerof Envlronmenlol Research
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Ⅲ.'pto ed se州n

Theme: WO$te ManagemenlModel(casesludy of Bogor AgrlcU11Ura1 ⅡnlverS11y (1PB)'1ndoTleslo)

Toplc ofthe projecl for appropri0ナe ans、veこ Pleose mserナゾ、、m ナhe boxon ナhe rlgh,

a. Integrated and sustoln口ble waS1色 Morlogernent

b. N.WT.ohn010gy and lnnov0110non vvasleMσnagement Approoch

1, Title'ofthe pr01■d
,

,Vと鮓e MonogemenlofFish cU叶UreW什h Aquaponlcssystem uslng HO「11CU11Ure crops

1

1

、

1 1 、

1

、

气

里

1

、

t

旦1恐Summory 0什he proled
゛i・:' ple05e exploiil wiナhin 600 、vords: Vゾhy fhe projecf is neces$ary, objeCガVes,10cdion, forgeナed benefiC1伽'e易
1

口ndre5υ11S obナ0medso for,

Vvolerlhal hos been mixed vvlth organlc wasle in lhe process of aquacU什Ure lfood rernaln$ ond
feces}1f nolreplaced WⅢ Cause a decreose ln Wσ18r qU口1什y, consequen11y bdng 口bout 口n e仟ecl
On surviVα10ffarmed "sh' The e)dslence of orgonlc moter1αIs that do nol decompose complelely
Con produce ammon1α ond can reduce levels of dlssolved oxygen ln ↑he woler of cU出V0110n
rnedio. The eX151ence of hlgh ommonio in lhe cU汁Ure sysfem con inhlb汁 the gr0財h of moln1α1打ed
aqua打C bl010. Th● Ovdlab1111y of d15Solved oxygen ln lhe woterls needed in lhe $UⅣival of
CU11Ured oqUσ打C bl01σ.1n o formlng, VYaler qu011N ore rea11y cruclolfor fhe growfh of aqua11C
blota. Therefore,什 Is necesSσry flnd oU村echn010gy that con mainlaln sU什ob1申 VYoter qualify forlhe
SUⅣIV010f oqualic bloto. Flsheries orgcnlc woste lreatmen11echn0109γ lhol moy be opplied ls
aquoponlcssyslem.
The pU中Ose 0行Ns sludy ore lo: U訓IZ邑、vasle org口niC 11quid de"ved from flsh farming lo growlng
Pepper plonls,1h臼θ什iclency of Vゾ0ter use ln the cultlvation of omomenfalf15h}, cr邑otlng nsh引i9S
0殉anlc wosf6 mσnogemen11hol con be opplied on lhe home bockyard thol haS11m什巳d land 、
and can odd to lhe oeslh●"こνolue of o yord. The benems fo「ナhe gen引ol public is crealin9
0四anlC 11quld Yvosle lrealmenttechn010gy th011S slmple. COS1◆什eC11Ve, e05y lo opply, ond does
nolrequlre a lorge orea (can be opplied ln lhe yord oflhe house).The b日Π巳打Is for 打Sh farrners
Isrrla11、scole and lorge sc01色} thol con minimize lhe usoge of vvaler, reduce lhe cost of busin8SS
Opera打ons,1"e odd汁ion oflhe commod汁γ buslness otherlhan fish、 and reduce wasle dlscha殉色d
Info the env!ronmenl.

Bosed on reseorch conducted for35 daYS'打Sh lreotmenl~V計h cl-1淋 IS 4.67 士 0.11%/1nd/day. The r01巳
Ofgrowlh ls obsen11n lreatmenlW什houl planls of 3,83 士 0.08%/ind/d0γ.Thlssuggesls tha廿be use of

き

Plonlsln the culture syslem hos d poS汁Ive lrnpaclorlfhe gr0所ん rale of "sh.汁 Is also done by lhe
1 1

,'゛:ye什iclency of feed on each lreolmen11hα11S 計Sh tre0↑menl W計h chⅢ VJhlch hos lhe hlghest
'巨俳Clency offeed v01リe l04'41 士 4,69%.廿 Is composed offlsh lhaf ore keplW什h ch11i can be used
as"口n energy source e什icie訂11y. The leV色10f11fe exP6C↑oncy ln 0111realmenlS 血OVゾ巳d the same
r吾SU1什hatls loo%.

Lobor口10rゾ 0nolysis of physic010nd chemlcol paramelers of YYater ゛nlet, ouflet,fl$h pond)1S stⅢ ln
Ihe process of orlolysls. The Wσler qud卿 dala shovJn lsS↑lnin 也e form oflempororydoto.

1 11
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1. A

Nome of projeC11eader
【Lasfname,町rslnom田

ⅡCan"nformo"on

InS樹U110n
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Ⅱ1. pro'ecl seせln

Therηe: vyosle M口n口g母menlModel(ca$e sfudy of B090r Agricultu『al unlvefS汁y (1P田, mdonesio)

TOPIC 0計he projecl Forappropri口fe 0爪、veι Pleoseinseけ〆'1n the boxon lhe right

0. Inlegroled ond susloi"able vvosle Managernenl

b. Newlechn010gyond lnnoY口"on on vvosle MonagernenlApprooch

1. T什le oflhe projecf

Implem巳Π10{ion of pyrolysls blocha門γSlem forweナWa51e monogernen"n Bogor AglcU什UrσI uniYerS汁y.

、

2. Surnrnory ofthe projecl
Pleose explam 、vnhin 60O W,ords:、vhy lhe projeCナ1S necessory、 objecfives,10colion, fargeナed b邑neガCior治S, orld
resU什S obナ0medso for.

Ihe purpose of th15 Sludy i5 10 proceS5 Wel woste by u"11力ng blochor. Blochorro、v rnolerl0110 b邑 US邑d ls polm
ernpN huit bunches (EFB).The use of EFB is becaU59 PTevious sfudies 【pong01020161Showed fhot EF8 blochor hos
a 1αr9e enough 5Uげ口Ce 口「巳0216.9 m2/g W什h o pore diome1引 of 20.o t074.61.1r". These proper打巳Sindcale th01
biochor EFB hos poten11a11f什 Is apP11ed 050 rnedlurn welYゾ0sle rnanag9menl.

Most wet woS180n campU5 Bogor A9'CU什Urol unlver5iw {】PBj hove nof beerl hondled properly. The wef wasle 砥
moS11γ disp05edofwith oth引Vvasle ordiscorded oround lhe cornpus. MOSナ 0什hese woS1郎 ore generded by lhe
Conteer15in lhe compus oreo.1f E門わiochor C口n be U5ed 口S 口 Composlr"edium for wefwoste managemenl、.什
WⅢ be necessory lo bove o slgn而oan1αmounl of bioch口r,so o mode of producfion lhotls effeC11Ve and eMcienl
Is needed lo supportlhls applicotion.

8iochor produC打on ls moS11γ Sli11 Uslng lhe b口Ich 5y51em which ls leS5 e什eclive ond ernclenl. fhaefore, this sludy
intends to develop woys of blochor produC110n W汁h seげ11 Contlnuous pyr01γSi5 1echnique ond oppliC口tion of 竹5
Producl oulpul os o W色t 、VOS16 rnonogement. The odvanloge of lhis Sγ51em W訓 Creole en引gy use, os we110S
moklng blochor orld ener9γ P『oduclion rnore ef斤Cie"10nd m0内日仟eclive.廿 Is more e仟Iclen, becouse it only
t口kes Mgger preheoting once 口nd heol energY 15 nolWσSled on cooEng blochorlsreleosed.1tls more e仟ec"ve
becouse Ⅱ Corlproduce rnore blochorP引Un汁 tlme.

ThB OUlpulof E陪 blochor produclion wi111hen be deslroYed, ond placed in o conlolnerfor mlxlng lhe welwoste
W汁h bloC卜10r EFB. VO;10us poramelers v゛111 be lesled ond rneosured in lhis opP11C0110n lo obloin resU1150f wet
~vosle monagement、Y計h lhi5 EFB biochor. Mlxing the finolproduclWⅢ be lesled to see vorlous cboroclerlS11Cs of
the porornelersforopplicotlonsln lh巳介eld of口gdcU11U「巳.

νノ

Pleose do nolchonge the page l0γOU1閉d add pog鮎, unless direcled lo so.
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1Ⅱ. pro'ec, se"in

Theme: urliYerslty vVσ51e M口n口gemenf Model: cose study of Bogor AgricU11Ural unive矧ty 11PB}'
Indon色SI0

α, mlegroled ond sustolnable woS1息 Monogemenl

b,

:.゛

IU

NewTechn010gyond lnnov0110non woste MonogemenlApprooch

1. T什le oflhe proleこ1

Deslgn compos dlgesterVゾ什h capobi11N lo ads0由 bod srne11fororgonic fe所11Zer productlon based on
ecofriendly and eco・busln色SS VV汁h community padnershlp surroundlng Bogor AgrlcU11Urol unlve悶iN 11PB).

2.1 Summory 0什he projeC↑
冒.弔冒◆

1::寸 P1邑Ose explam w'iナhm 300 、vords: why ナhe projecf ls necesS口ry' objeCガVes,10Cαガ0n,ナα1、geナed benefidades,
expeCナedresU1ナ3

In the eorly 2000, Bogor AgrlcU11Urol unlverslN {1PB} declded lhα10110f eduC口lion aC11Voles has to b9
Center6d 011PB Drarnogo compus and resulted jn on lncrernent ofstuden{ population in lhe compus and
Surroundlng oreas a1 伽ottime, Thls regulote hos to been implemented lmmedlately ond effecled on
SeverQl aspeclsln 椚ecampus ond surroundlng areas. one of o$peclslsto tわ白 deC11nmg ot enYlronrne所
quoliN" of ナh●S邑'areos rapld1γ~vilhoul h011Sflc improvemenl by lnvolving lhe communiN around lhe
Ca「んPUS'1P戚Som白日什orr has been ln愉oted lo mana9e org口nlc woste in lpB cornpus such os woSナe
Sepdr0110n'. Th色y dasS1介巳d into two klnd of woSナe for seporo"on i.e. 1norgoniC σnd orgonlc fypes.
Inorganlc Vゾasle such P可 b0竹le, papers, cons, g1αSs b0什le is sold to recycle cooperation. on 1んe olher
hand. organlc waste ls moinly reslouronts and households around lpB oompus and 打0~vn out lo lhe
W0ナe剛ayswithouf ony lreolrrlents.

The re01 0clion on m1邑groled 、Na$te monogem6訂l a11PB campus js needed lo lmprove lts
environrnenl qu01けy ot lhe present lime. Becouse lhe lar9e 口mount of orgonic woS1巳 Is produced bY
re$10uronls ond households octlV什les oround cornpus lpB,1hey have lo involve in and aこ"ve p0寸icipa1巳
On.the vYasle monagem色nl. organlc 、ν口Sナe from reS1αUronts ond households con be used as rovv
'tria1色rlalsfor productlon of blogas ond compos a$ orgonlc fe寸111Z引, Blogos ls o cleon and renevJoble ronY}
}6於亘市色rgy ond could be produce from orgonlc wosle.丁he qリa歯γ of blogas is lowerlhan comrnerclal
ir1七.1U角tgossuch os LPG orcNG.
浦ぎ§1'0'dけhe olh引 hand, cornpos con be produced by fermenl0110n process and the producl con be
酒S吾a.1d引orgonlc feけⅢZer. HoweV引, some problems ore corne oUナ durlng productlon of comp05 frorn
m討OU牝コΥ)ts ond households W口Sle. Ferment口打on process resUけS bad sme11 σnd need long "rne
bb々匝谷m1どol proC6Ss for decornpoS1110n. This dlfflculN moke rnony people ls n01. motlv018d to lreal
0贈d"ic'wdsle to be compos. Therefore lh申γ】US卜↑hrovY awoy lhe orgonic woste lnto environments,
' 1H色'11Υ寵Portom keys to make cor"POS I$ how lo reduce bad sme11、 e仟ect1ⅥTy of Sナ0寸ing moledσIs for
fermenldfr0負 Process Qnd olso slmple process, Here in lhis $1Udy, VYe ~vi11focus on lhe deslgn of compos
dlgestど■rh6dels, developme訂1 0f slortln9 m口t引i01$ for oplimizolion of lhe ferげlenナ0lion process.
enrlcHhイ母h十qua1御 of compos product. Here,~ve WⅢ d6Velop odsorbenl mαナ白rlols baS80n nonoma!edals
for adsorb:'b口d sme11 and also C口n increase 11me for lhe fermenlo!ion process. Thls results study ls
ex ecled 16'be a modelforcomr"un" bosed forlnte rofed W口Sle mano emenf 011PB carn us.
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1 Ⅲ. project5eせlna

丁heme: Renewable Erler喜Y

1. T口Pic ofthe project Forappropriate onswe1ン Pleaseinsert /m 功e box on theright
^^

α' mte三rated and sustainable wa5te Man丑gement

b. NewTechn0108y and lnnovation on 、Naste Manage汀lerltApproach

2, Title ofthe project

Analy51S of potencY and the Developme罰t of Renewab!e Ener宮y lndustry Based on Biomass wa5te in jambl
Province゛1

3, summary ofthe project

Pleose exp/am withm 60o word$:、vhy the projed is necessary, objectives,10cati0凡扣rgeted beheficioriel, and
resu/tsobtained50jor.

Indone5ia i5 CurrerltlY fadn宮 Problems re!ated to e丸ergy.丁he electrlcity ratlo ln some 討ea$1S stiⅡ less than
100%; this meen5 that some households M 50me eree5 do not heve acce5S to electrlclty, current1γ, bloma55 is
Considered as one of the primary source50f energY for both developed and developin号 Countries.1ndonesia
W比h a large amount of biomass 、va5te as e source of electricity 冒eneration is co『1Sjdered as one of the
PotEntlal countrles in this field'1t i5 estlmated thet lndoneS1ヨ桝oduceS 1467 m詐lion ton50f biomas$ per year,
equivalent to about 470 GVY.丁he source of biomass ener名γ is scattered a110verthe country.jembiprovlnce is
One of the provinces which has the sjgni介Cant potent1ヨ1 for biomass waste. The source of わiomass waste in
Jambi provlnce 討e main1γ from palm 0託 m1Ⅱ, agricultural, and eS物te plantatiorl. The objQctivQ5 0f thi$
reS巳ヨrch projed were to analyze tho potをncy of biomass waste ene「三y in 」ambi province and to review the
POS51bilitY to develop the industry of renewable ene「三Y besed orl biomas$ waste in 」ambi provlnce.
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FakⅡltvlnst赴Ut

Facul014πStitute

AhliKⅡmpulan penyelidik
ReSιαrch rCα抗ル1e抗6e,智

RINGI<_ASAN LAPORAN AK111R

GERANPENYE夏'1D11<.ANOSAI(AGAS

三NDOFOS'κIG'S

G凡INrR三,ORrsuuM4Ry

Inspection Method010gy forBond pad Disc010ration in
Wafers

Ir Dr. David chua sing Ngie

B. Iarik証 Geran Diluluskan

Graむt4Ppr0ναIDate

Tempoh projek
PrqiectD五rati0π

PerⅡntukan Yg. Di1ⅡIuskan
Budget4Pproved

Perbelanjaan TerMni
五χPeπditure ro-Date

Faculty ofEngineering

ASSOC. profDr. AbdU11ah Hj Yassin

Dr. sha11rol bin Mohalnadd飢

Ir Dr Lim sohFong

Pencapaian Keseluruhan
Overα11Achieve抗eπt

Huraik田Ipencapaia11berba11ding objektif, hipotesis serta permasalaha11 asal ya11e diselidiki
Descrihe the achieve"1e11ts iπ re1αti011to the orig加α10五11'echves, hypothesiS απdresearch
Prohlel"S.

Deployment of a11 automatic visualinspection system in semiconductor industry has become
increasingly populatthan ever not only due to its relatively high value as a yield 釦lalysis to010f
Out oin roducts but more im od帥tl forthe revention ofdefect esca ee. A lot ofstudies are
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done on the appHcation ofin・11ne defectsC飢 butule appliC飢ion ofoutgoing waferinspection at
Post・fab envir0繊nent has been very limited 如d r雛ely fowld in literature. with rapid growth of
automotive application in worldwide industry,the ilnportal)ce ofquality of壮)e wafer at die level
has never been so critical. TMs project has established a11inspection me壮10d010gy for bond pad
disc010ration induced by polyimide procesS 蝕d also, evaluated the me壮10d used for bond pads
disc010ration inspection over conventional blspection method. A method for detection of bond
Pad disc010rationS 飢 OU地oing quality check especia11y hl semiconductor 血dustry is proposed.
An effective method for detection of壮le bond pad disc010rations was proposed. The adval)tages
如d disadval〕tages of 壮le detection me壮10d aTe discussed. Fact0熔 that are a丘ecting the
Perfonn肌Ces ofthe detection method are also described a11d 砥lalyzed.

D. Pencapaian utama
KeyFiπdiπgs

A method for detection of bond pad disc010ration was proposed.1n otder to overcome the
inherent deficiencies ofthe conventional method (me壮10d A) in detection ofdiffetent severities
Ofbond pad disc010tations, PMlinspection pass is ofutmostimpod卿t 繊ld necessary to Nduce
defect escapees. The pMlinspection pass useS 壮le averages of grey scale values of each pixel
Within 杜le defhled region to represent the entire U11it of the bond pad as a single entity. The
壮辻eshold ca11 壮len be setto detennine pass or fail by inspectoTs easily. unlike the conventional
method W11ich uses the concept of pixelto pixel comparison method. Tlis is use丘11to detect
10calised defects but not feasible for the detection of bond pad disc010r飢ion as a whole
especia11y very mild bond pads disc010ration.

E, Hasilpenyelidikan
De五νerahles
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Lain・1ai1ゾ0所ers (S11anyatakal)/please sPιCOS,)

S11a senaraika11maklumat(pengara11g,ta11U11,t勾Uk,j山11a1ゆenerbit,jiHd, halam田1) ba部
Penerbitawtesis y田〕g dihasilka11Uika ada).
Please specos, thepU61icah'0πS イα1ιt110rs, year, title, j01ιrπαι少Uhlisher,ν011ιnle, page πOS.ノイ1f
απy/

David chua, S.N., Mohamaddan, S., Tanjong, S.J., Yassin, A.,1,im, S.F."Detection of Bond pad
Disc010rations at outgoing uilafer lnspections " 1EEE Transactions on semiconductor Nlenufacturing,
V011(D,2017.

F. Pen巷ecaman 0Ⅱtput
01ι亭)鹿tldeht英Cαガ0π

Silat帥dak印Ipener印lg如y飢g berkait飢Padasenaralbedkut:
1)1ease h'ck所e releναπt descri ti0παS iveπみelowJ

Sua加Sumbangan besarkepada bidang ilmuyangberkait肌
'"1α'orco"かm1ιガ0π to kπOwled e nlew bl01νled ω iπ theres ech've d太Ci

Sua加 Sumbangan keciltetapibermahlakepada bidang ilmu y鬮g berkaitan
/1"1iπor 61ιti"1 0rtα11t c0πb'嵒財ti0π to kπOwled e 加 the res ective disci hπe

V Suatu sumbangan besar kepada tehl010gvciptaa11/algoritma dalam bida11aya11g berkaitan
且"1α'or c0πh'ih1ιh0π m techπ010 /iπνeπiio"/α1 0rith"10r a tαπ ihle rod討Ct

Suatu sumbangan keciltetapibennakna kepada tehl010gvciptaa1νfalgoritma berkaltan
' nliπor61ιh'm ortαπtc0πかi6群ii0π io releναπt techπ010 /iπνeπti0π/α1 0rith"ヱ

TerdaP飢Potensiyang balk un加kk司iian lanjutan ke ara11Pemasaran
rhereisa ood otenhα1 0r rtherR &D απdco"1"1erciahzah0π

Suatusumb組gan besarkepadakerangkapolisipenguN訟11/g雛isP如duan
'抗α'orco"か劫女tio"ton1απαι1πehl oliC α1"eworb、 ideliπes riπアeleναπtareas
Suatu sumban8an keciltetapibermahla kepada kerangka polisipengurusa11/garis P釘lduan
'形iπorco"かiみUガ0π to"1απα e"1e"t ohc a"1eworb idehπιS riπル1eναπtareaぶ

Sesuaiuntuk duadik如 ba11an peng旦jaralvcase 甜説dy atau bahan latihan
ユ乃e ιπdiπ is suitahle or use asaco"1 1e"1eπta teach加/trai111'π"1αterialrhcasestud
Suatu output yangbaik dan berpotonsiuntuk memenangihadiah penyelidikan
'ααh olit Zιt所αthas a oteπガα1 0rW加"iπα1,esearch 卿αrd

Sua加 bahan yangbaildsesuaiun加k hebaha11atau pameran
il ood心託itαみle "1aterialj'orshowcasiπノ訂みhciZ力1 /exhiみiti0π
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Lain・1ai1ゾ0thers (sila nyatakalvplease speC加,)

G. Sinopsis HasHpenyelidikan ba套iTujuanpromosi
Syhopsis/or四ro,π0ガ0halpU1ア0ses
(Berihurai肌 dn8kas y如g tidakmelebihi40o perkataan dan da1如 baha$ay帥底 mudah, bagimak$ud hebahanha$il
Penyelidikan inilnelaluimedia m丑Ssa da11'un血as Researchupdate')
ι,1easeprovide asyhopsiS πot 凱Ceed加84001νords,力1α hot・mo・techπiCα11α"8Uage,jbrthepulp0占e qf'pro"10ガπg
所isr部earchjihdiπgsthroU宮h所ι形αSS1πediααhd uhi版αS NeSιαrch ι如datω.

The deployment of Automatic visual n)spection (AVD system in 壮le semlconductor
ma11Ufacturing induS杜'y has become increasingly popularth如 ever not only due to its relatively
high value as a yield 叙lalysis to010foU地oing products but more import印ltly the prevention of
defect escapee.1t is we11・klown 杜1飢 the C山tenttrend of electr011ic devices is heading towards
the idea of壮le sma11erule be壮er. ResearcherS 釘ld manufact口rers aTe vy血g to produce smaⅡ砥ld
Sma11er die feature size wi杜IS11rinking circui壮ies. As a result,壮le requirements for the integrated
Circuitry σC) processing 釘ld packag血g in a11 facets are getting Mgher and more S壮'ingent as
WeⅡ. producing a die thatis able to meetitS 丑ⅡIctiona11ty is simply not 80od enough as the cost
Ofproduction ca11 be extremely hi合h due to prevalence of screeldng tests that need to be set up
帥d perforlned. one of 廿le ways to reduce the cost is to in廿oduce inspections on the wafer.
Inspection is one ofthe import如t criterion to ensure the quality of壮)e device, at 壮le same time it
helps to prevent faulty parts being delivered to customers which is very importatlt for wafer
fabdcation marlufactarers.111is research has shown a use6、11 method of scree11hlg bond pad
disc010ration at outgoing process in se11iconductorindustry.

Cata松n pentin琴復mportantNotes

Penyelidik dimintamen旦emukaka11kepadapusatpenyelidika11:
● Bor帥ginidalatnkedua・duaben加kbercetakd飢eleMroldk
Researcher$ are requiredto S1ιhJπitto me Research ce段treJ
● rhis/or1π加 hothhard・απdsqil・copies
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AhliKⅡmpulan penyelidik
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Applicanon ofResonant Effectin pepper Drying
Process

Dr. A11a sakura B血tizainalAbidin

I J田Iuary 2017Iarikh Geran D韮Uluskan

Graht4Ppr0ναIDate

Tempoh projek year

Pr@iectDιιrati0見
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βιιd宮'et4Pproved

RM 2,999.00Perbelanjaan Terkini
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Pencapaian Keseluruhan
Overα11Achieve抗eπt

Huraik飢 Pencapaia11berba11ding objektif, hipotesis serm permasalahatl asal ya11g diselidiki-
Descrihe the achievenleπts m re1αh'0π to the origiπα10五lrectives, hypothesiS απdresearch
Pr061el"S

The main objective ofthis research projectis to improve the pepper berries drying rate t11rough
a licationofresona11t rincile. The ro'ectbeginswithgatherin im rta11tinfonnationabout

Department ofMecharlicalManufact山ing Engineering,
Faculty ofEn留ineering, universitiMalaysia sarawak,
9430O K0仇 S知larah価1, sarawak.
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the propoerties of 仕le pepper berries, processeS 蝕d different metbods of dTying conducted a11
aroutld the world. Matket study of available dryer ln market as weⅡ as pa壮em for similar
mecha11isms have been S加died too、 Development of dryet applied Engineering Design process
that be部n with problem d巳丘口ition, f0110wed by conceP加al deS地n, embodiment desi三n 飢d
丘na11y detail design. The list of 6.111Ctions have been defined care61Ⅱy at the be8ilming of the
design process.1mporta11t paralneters were also considered duritlg the development process
nalnely natura1 丘equency of the pepper benies, physical propedies of benies, motor speed,
material of dr口ln, safety factor 飢d m田IufactLlrability of the developed drU111. Nulnber of
experiments have been conducted to c011fmn on importa11ti11fonnation before dle design ofthe
dryer ca11 be 丘lalized. once completed,壮le design draW血8 Was sent to fabricatot for
fabrication. Qualifled fabricator wi11 be eppointed to ensure 壮le quality atld sa丘ey of t11e
designed dryer. once ready,壮le fabricated dryer continues with simple testing to ensure せle
dweris atto be used. However, validauon with aC如al application is U11able to rU11due to budget
知dtime consu'aint.

D. Pencapaianutama
kりFmdmgs

There are nU111ber ofpepper species in S釘awak. D辻ferent species have dit壬'erent characteristics
and chemical propedies that consequently contribute to sig111丘Ca11t di丘巳rent of pepper benies
natura1 丑'equency. Nwnber of spechnens from different pepper species have been tested atld
r粒)ge ofnatur田丘equencies were gaせlered from 44 Hzt010O HZ.

A compact drQln dryerhas been designed 釘ld fabricated. The druln can acc01111nodate up t03 kg
丑esh pepper beTries. The overaⅡ Size of 壮le dryer inclusive of 仕le support st川Ct〔辻e is lm
(1eng壮1)× 0.5m (wide)× 0.7m (helght). The druln speed is also adjustable depending on 杜le
Pepper nat【辻a1 丘equencies. The maxilnum speed C如 reach up t0 550o rpm. The material used
for the prototype is complied with the intemational food st釘ldard. The development also
addressed the safeり, fe飢11res aS 壮)e rotatin宮 dNm is protected by the druln cover outside 肌d
b0壮10f壮le drulns have its oW1110ck.1he base struotuTe was design to be fitted to the aoor in
Otderto stabilized the structure as we11 asto absorb 壮le vibration ofthe high dr磁n rotation.

豆, Hasilpenyelidikan
Deliverahles
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Kertas persida11gatl a11tarabatlgsa
1πterπαti0たαIC0π ereπCe a ers
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Lain・1ailvothers (sila nyatakalvplease 遅Pec05,)

3 final

1. creatin8 the resonatlt effecttowards improving the black pepper drying rate by Mohd zai丑.11
Sa負'i bin zulki鉱.

2, Development ofnaturalfrequency pepper drying machine by Dyla11 Smith Tawir
3. Application ofrotary druln dryerto improve the black pepper drying rate by Melissa Miche11e
R011a11d (on going).

ear ro'ectstⅡdents

Fabrication ofDeDDer drⅡm drver DrototvDe.

FiguN I: prototype ofefacient pepper dryer

Sila senaraika11maklutnat (pengaratlg, tahutl,tajuk,jurnavpenerbit,jilid, halaman) bagi
Penerbitawtesis yatlg dihasilkatl uika ada).
Please specos,1hepuhhcati0πS イhU所ors, year, htle,jour11α1φUhlisher,ν0IU111e, page 110S./ rif"
απy/



貫. Pen倉ecaman output
0ιι孝)1ιt lde11tιflcati011

Silat知dak紅Ipener釘1且飢y釦gberkait飢Padasenaraiberikut:
Please tickthe releναπt descriph'0παS giveπ helow゛

X

Sua加 Sumban3an besar kepada bidang ilmu yan8 berkaitan
/1 "1ql'or c0πかih群ti0π to kπ01φled e nlew kπOwled ω加 the reぶ ective disci hπe

Sua加 Sumban3an kecilte仏Pibermaklakepada bidan邑 ilmu ya11a berkaitan
亙 1πiπor h1ιiinl ortαπtc0π11'i61ιti0π to kπOwled e iπ the res ective dおCi hπe

Suatu sumbangan besarkepedatekl010gvoiptaawalgori訂na dalam bid帥且y肌g berkaitan
a hlql'or c0πb'ih説h'0π to techπ010 /iπνeπti0π/α1 0rith"10r a ia11 ihle rod1ιCt

X

X

Sua加 Sumba11aan keciltetapl bermakla kepada tehl010gvciptaa11/algoritma berkeitan
/1 nliπor み11ti1π 0παπtc0πlriみUh'0π io releναπi techπ010 /iπνeπhoh/α1 0rithpl

Terdapatpotensiyang baik untukkajian lanjutan ke arah pemasar師
rhere is a ood oteπtiα1 0rj'群rther R & D andcohlnlercializah'0π
Suatu sumbang如 besarkepada k就angka polisipengurusan/garis panduan
妊"1α'0ア C0πかihutio" to "1απα e"1eπt oliの,1α1πeworb' idehπes n11releναπtarea勗)

X

Suatu sumbangan keciltetapi bennakla kepada keran套kapolisipengurusa11/名aris panduan
互抗iπ01'C0πかihυガ0π t0 冴laπα e"1eπt ohC α1πeworb、 ideh)1郡 n'πル1eναπtarιαS/
Sesuaiuntuk dijadikan bahatlpengajaralvcase 甜群み飢au bahan latihan
rhejlhdiπ isS1ιitaみlefor use asaco"1 1e"2eπta teach功/かαi"iπ"1αterialrhCαぶeぶt批d/

X

Suatu oU中Ut y抑g baik dan borpotensiun加k memenangihadiah penyelidikan
'群αli 01ιt 1ιtthathasa oteπガαlj'orwiππiπαresearchawm.d
Suatn bah釘lyang bailvsesuaiuntuk heba11an atau pameran
' oodi、S1ιitahle "1αteガα1 0rshowcasiπ/ uhliciZ加/exhihiガ0π

Lain・1ailv0がlers (silanyataka1ゾPlease 遅PιC0丘,)
・11il・

G, Sinopsis Hasilpenyelidikan ba套iTujuan promosi
SyπOpsis/or四r0形oti0παIPU1ア0ses
(Berihureiatldn名kas yan名 tidekmelebihi40o perkataan den da1甜11bah郎ayang mud血, bagimaksudhebaha11ha$il
Penyelidiketlinimelaluimedia massa d蝕'unimas Research update')
4)1ιαSeprovide asyhopsis hot exceediH宮40o words, iπαhω一too-techHiCα11αJ18Uα宮巳jbr 所epNI:pose qf"pr01πotiπg
ihisresearchjihdmgぶ through the n1αSs hledm ahd uhimas Research ι少daiω

The druln dryer has good potenualto be c011Ⅱnercialized as the druln can hnprove the pepper
dwlng rate. The design has considered safety of 壮le user aS 壮le dryer has two dtulns; rotating
dtum atld druln cover. Both have its oW1110ck.1t is very easy to insert atld take out 廿le dried
Peppers l¥i壮lthe shared a.11)ctions ofthe dr山n door、 The druln is equipped with fin to ensure the
Pepper berries C田l dry evenly. The compact design is just suitable for 壮le sma11 PlanteTs daily
hawesting volulne. Atthe sa111e time,the compact size (1m x o.5m x o.7m) enables the dryerto
be stored ln house. The mostimport飢tiS 仕le cost ofthe dryerisreasonable a11d affordable by a11
Pepper P1如ters. By having 壮le dryer, pepP巳τ Pla11ters ate n010nger dependinB on 杜le wea壮lerto
the dry 杜le pepper. They C帥 P1印lt 釦d harvest 征le peppert11roU宮houtthe ye紅 that consequently
increase 壮leir inconle.
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Caねtan penting/1mportant Notes

Penyelidik dimintamengemukaka11kepadapusat penyelidika11:
● Bora11g ini dalaln ked11a・dua bentuk bercetak da11elektronik
Researchers are requiredto S1ι6Jπitt0 所e Research ce11tre.
● rhisjbrl" m hoth hard・απdsqfl・copies

F喰Ure 2: compact design ofefficientpepper dryer.

Tanda仇n套an (penydidikUねma)
S地nat11re (princi alResearcheo

Tarikh

Date



MS0Ⅳ.12010

゛、1A、

A. Tajuk projek

Prqiect r驫le

Ketua penyelidik
Pr@iedιeader

Fakultvlnstitut

Facul0ナ4訟$ガtatι

NNGKASAN夏'APORANAK111R

GERAN PENY豆1.'1D11くANOSAKAGAS

五NDOFOS互&1G互S

G凡INrR三,ORrsuuAιIRy

AhliKU血Pulan penyelidik
Re$earCん Teα抗Mem6er$
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C. Pencapaian Kese1Ⅱruhan
Overα11'Cみieve"1eht

H11raika11Pencapaia11 berbatlding objektif, hipotesis serm petmasalahatlasal yatlg diselidiki..
Descriみe the achieve"1eたts iπ re1αli0π to lhe origiπα10五1'ectives, hyp0所esiS απdresearch
Prohle肌$.

Thisresearchwas conducted based on a set ofdata c011ected 丘'om atlactualmatlufactur血g
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06 December2016

12 months

RM4,500

RM3,300 (remaining RMI,20o for payment ofusJC
Publication for charges with > 7 Pages)

'
毛
宅
全

゛
を
乞
っ

.

.

.

.

.

.

.

.



Outgoing quality con訂'olstaae. The i11itial objeC廿Ves of杜le research were 6)to evalU飢e the
effects ofconelation in quality characte亘Stics on m田Iufact11ring quali切' contr01,如d (iD to
Propose amethod for assessing the quality ofmuluvariate products. blrelation t0 壮le flrststated
Objective,it was foutld thattwo ofthe vatiables demonS訂'ate Mghpositlve cone1飢ion、 The
C011ected measurements were we11Wit11inthe desired tolera11Ce 如d specification limits, hence in
tMs study, we calmot conclude 廿le effect ofconelation in detenni11ing product quality.
Nevertheless, what・ifscenarios were silnulated al)d stadied to demonstrate the achievement of

tbe 丘rst objective. hlrelation to the second objective, atlapproach based on the modifled
toler田Ice tegion has beenproposed atld it has been shoW11to be effective in M8Ni3hting
Potential out・of・speci負Cation h)the case ofbivariate colrelated data.

D. Pencapaian utama
K4νF加di兇8S

1.1t was foU11d 征1飢壮le case study comP如y demonS訂'ates c011Ⅱ110n practices of
m飢Ufactur加g quality con廿'0ν肌alysis in industry where correlation in measurements is
nottaken into consideration.

2. R was shoW11that ignorhlg correlation in evaluating process petformatlce C如 Provide
misjudgment aboutthe process.

E, Hasilpenyelidikan
Deliverα力les

Sila ta11dakan item ya11g berkaita11Pada senaraiberikut:
,1ease ガCkthe releναむt ite"1S hel01ν;

Kertastekl)ik証A)ersiri dalam田1

1πterπαltech11icaD'seriα1 α ers

Tesis/disertasipelajar sarjana
S加deたt'suasters thesis/disseガαti0π

Tesis pe1可ar phD
Sルd師fsphDm部太

V Kertas persida11ga11tempatan
ιOcalc011f'ereπCe a ers
Kertas persid帥g帥帥tarab釘lgsa
1πter門αti0παIC0π ereπCe a ers

Item

Mak址ah dalalnj叩laltempatan
ιOCα1'01ιr11α1 α ers

Mak田ah dalalnj噂la1釦tarab織gsa
1πterたαti0πα1'ourπα1 α ers

Monografataubuku
Boob形0πoga h

Lain・1ailvothers (sila nyatakalvplease specos,)

Bi1蝕galvNU形hの
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Sila senaraikatlmaklumat(pengar如g,t血1111,tajuk,j11tl)a1ゆenerbit,jilid, halaman) ba即
Penerbitawtesis yωlg dihasilkal) 6ika ada),
,1ease lpeciか thePιιhhcah0πS イh材所ors,),ear, title,jourπαι少Uhhsheア,ν01リ"1e, page πOS./ rif'
απy/

Pendingpublication ofc011feNncepapeTtitled 'E$timatinanon・codonn無Ce using征lemodified
toletatlce re8ionme征10d a11d 廿le t釘8et dista11Ce method' presented in uNIMAs silver Jubilee on
18-20 october 2017.

F. Pengecaman outPⅡt
0ιιひ1蹴tlde"t英Cati0π

Sila ta11daka11Penera11ga11y肌8 berkaita11Pada senarai berikut:
Please tickthe re1ιναπt dιScripti0παS giveπ helow;
Sua加 Sumbanaan bosar kepada bidan旦 ilmu yan8 berkaitan
i1 刀1α'or c0πtrih1ιti0π to k1101νled e ble、v kπOW1ιd ω加 ihe rιS eciive disci liπe

Suatu sumban豊an keci1如tapibermak11a kepada bidang ilmu yang berkaitan
/1 万liπor h1ιti1π ortαπt c011力'踊群ti0π to kπOwled e iπ the l'es ective disci liπe

Suatu sumban8an besar kepada tekl0108VoiP仇a11/algoritma dalam bidang yangberkaiねn
冱"1α'orc0πかih群ti0π io iechπ010 /iπνeπガ01ν、α1 0rith"10ratαπ坊le rod1ιCt

Suatu sumb田lgen keoiltetapibermahla kepadatehl010gvCゆtaan/algoritma berkaitan
a "1iπor h1ιtinl ortαπic0πb'ih1ιh'0π 10 relevaπt techh010 /iπνeπii0π/α1 0rith万1

Terdapatpotensiyang balk un加kkajian lanjut田lke arah pemasar飢
rhere is a ood oteπhα1 0r rtherR &D απdc0斤1"1erciahzah0π

Sua加 Sumbangan besar kepada kerangka polisipenaurusa11/garis panduan
且"1α'orc0π1アihliガ0門 t01παπαι"1ιπt oliC α形eworb 誕de五πιS riπ releναπtareas/
SuaれIsumbangan keciltetapibermakna kepada kerangkapolisipengurusatl/garis panduan
且"1i"orc0π訂'ihUガ0πt01παπα e1πeπt oliC α111eworb、 idelmιS iπreleναπtareas/
Sesualun加k dijadikan bahan penaajara11/case st1ιdy atau bahan latlhan
rhe pld加 isS1ιitahle or11Se asac01π lenle11ta teachm /1rai111'πか1αteriα1イαCaSι甜lid
Suatu oU中Ut y如g baik d如 berpotensiuntuk memenangihadiah penyelidikan
且討αh ou utthaihasa oteπガα1 0rwiππiπα1'esearchaward

Suatu bah飢 yang balk/sesuaiuntuk hebahan atau P釘neran
a ood心訂itαみle "1αteガα1 0rshowcasiπ/ U6hCたiπ/exhihiガ0π

Lain・1ailvoihers (silanyatakalvplease spec05,)
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G.
Sinopsis Hasilpenyelidikan bagilujuaⅡ Promosi
SyπOpsiタ/orpr0抗0ガ0παιP女1ア0ses
(Berihurai肌 ringkas yang tidakmelebihi40o perkataan dan dalaln bahasay如g mudah, ba3imaksud hebahan hasil
Penyelidikan inimelaluimedia massa d如'unimas Research update')
4)1easeprovide α町ノπOpsiS πot exceedm840o lpords,加α110t-too-iechhiCα11α1181ιαge,jbr 所eP1ι1:pose qf'pronloliπg
this reぶearchj1πdiπgs thr01ι8h the 1πasg1πediααπd υπi1παS Research 乙少date).

In today's adV紅Iced mode血 teclm010ay, most products quality are defined by more th釦 one
quality characteristics. Although measurements are 0丑巳n assulned to be nonna11y distributed,血
廿le real-world quality characteristics are in factrepresented by non・nonn址 distributions al〕d 壮11S
is no exception inm蝕yma11Ufacturinaprocesses. Application oftraditionalprocess capabiHty
methodsto non・nonnal data ca11mislead decision-making process due t0 磁lderestimatlon or
Overestimation ofprocess perform帥Ce. Ftom tMS S加dy,it was noted U1飢 most m飢Ufacturers
Sti11 adopt 壮le c011mlon met110ds ofwdvariate quali切知alysisto assess multivariate process,
Wlich al'e ine缶Cient 飢dmayprovide inaccurate conclusion about壮leprocess, especia11ywhen
Correlation exists.1t was observed 壮1飢 Severa11ilnitations arise when assessing process
Capability forlnultivariate non・nonnal data. principal component atlalysis (PCA) expla血S 壮le
Vatia11Ce・covari如Ce stNct口te ofa set ofvariables ulrough a nW11bet oflhlear combinations of
these variables. Although山e appHC飢ion ofpcA does notrequire the assumption ofjoint
multivariate nonnaldata, most ofthe methodS 壮lat employpcA estimateS壮le multivariate
Process capability assum血g 壮latthe quality charactedstics are notlna11y distributed. secondly,
most workS 征)at use 壮le dist田Ice method a11d the pcA teC11tliques failed to consldet correlation
amon三壮le vatiables when defltlingthe newspecifica廿onlinlits、 Altemative me壮10d such aS 壮le
dist帥Ce method ca11be usedto evaluate non・nonnalmultivariate datahoweverit does not

Provide the convenience ofdatavisualization. Fina11y, when considering multivariate non・
nonnal data, methods ofh'飢Sfonnation 0丑en dimhdsheS 壮le visualinterpretation ofthe original
measurements with l'espectt0 征le original specification lil〕its. hlt11is study, a11approach fot
如alyzingmultivariate data itlthe application ofmatlufaC加rhlg quality conh'olhas been
Proposed. T11is approach cal) be appealin窟 to the m鉦IufactLlrers in which the modified toler肌Ce
鵜glon lne壮10d C釦lbe effectiV巳血 identifyin号 the me如靴ld vaTiation ofthe conelated quality
Characteristics aga血St ale combined s ecifiC飢ions.
Catatan peⅡtin琴痩皿Portant Notes

Penye11dik ditldn仇mengemukak如 kepadapusat penyelidikatl:
● Borm1底 i11idalaln kedua・duabentukbercetak d肌 elektr011ik
Reぶearcherぶαre req1ιired to sU6"1itto the Research ceπかι1
● rhisjbrh1加み0所 hard・απdsqfl・copies

Tandatan套an (penyelidikUねma)
Si即at山e q'rincipalResearcher)

09 Feb 2018

Tarikh

Date
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Pcnye11dlk diminla nlen呂引Dukakan kepada puS丑t penyelidikan:
. B0則lg ini dalam ked1徐・dua bentuk bcrcctak d飢 Cleklronik
Reぶe口rchcrぶal'e l'ιql'ircdlo sU6nli11011ル R4Search cenlrel
. rhisjbrm i" h0所hard. ohdsq11.copics

.....゛,...................................

鼻丑n套an (pcnyclidik ut容ma)
natuN (princi al Researcher
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A. Iajuk projek
Prqiect Tit1ι

KetⅡa penyelidik

,rqiectιeader

FakⅡ耻Vlnstitut

FacU1り,4πStit魔te

NNGKASANIAPORANAKHIR

GERANPENYEI'1D11(ANOSA1くAGAS

五NDOFOS'&1G冱S

GR'1NrR三,ORrsuuMIRy

AhliKⅡmPⅡlan penyelidik
Re$earCみ rea"11Ue抗6ers

IMPLEMENTATIONOFINTEGRATEDOPTICALTAP

PLANARnGHTWAVECIRCUIT(PLの INFIBER、
TO・THE・HOME(FTTH)SYSTEM

NURDIANIBINTIZAMHAN

B. Iarikh Geran Diluluskan

Gra"tAppr0ναιDate

Iempoh projek
ProiectD探rati0π

Peruntukan Yg. Diluluskan
B鹿dget4Pproved

Perbelanjaan TerkiⅡi

ιXpeπdit魔re TO-Date

FACUιTYOFENGINEENNG,
1.NIVERSITYMALAYSIASARへ.WAK

9430O KOTA SAMARAHAN,SARAWAK.

DR.ABDULRへ、HMANBINKR'、M,DR. ABANG
ANNUAREHSAN&PROF.MOHDSYUHAIMIAB

RAHMAN

6 December2016

12 Months

RM3000

JoumaluECE RMI014.12

Trave11inB (Approved)

March- RM156,88

J如e Rln35828

Trave11ing (Rec01111nended)・ claim has not been paid.

April RM197.16

NOV RM342.76

Total RM206920
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C. Pencapaian Kese1Ⅱruhan
Overα11河.chievenleπt

H1Ⅱaik飢 Pencapaia11berba11ding objektif, Mpotesis serta petmasalahan asaly即g diselidiki.
Descrihe 所e achievenleπお iπ re1αh'0π to the ori8加α10々1'ectives, h)少otheぶiS απdresearch
Prohle"1S.

Ihe objective of壮isresearchhas been achievedwhete integrated opticaltap pLc based on s01
LCR工入lhassuccesS6111y implemented into poN FTTH opticalaccess network asin-1ine
m011itori11g device. The device catlbe m011itor up t01280NU IN'it11the main signal oU印Ut power
・18.52 dBm forboth downS廿ea111Si即lals U4801Ⅱn 釦d 1550 mn) withmaximU111dist如Ce of20
km. T11is device ca11be insta11Simulta11eously or separately at 壮le main line a11d diS壮ibution line
OfFTTHne加ork.

D. PeⅡCapaiaⅡUtama

kevFiπdiπgs

New in・1ine molitoring device based on silicon・on・insulatorlarae cross-section rib wavegLlide.

E, Hasilpenyelidikan
Deliverα力les

Silat釘ldakan item y釘1旦 berkait釘Ipada senarai berikut:
Please tick the re1ιναπtitel"s helowl

KertastehlikalA)ersiri dalaman

1πterπaltechπicab'seriα1 α ers

Tesis/disertasi pelajar S雛ja11a
Studeπt'slwasters thesis/disseπαガ0門

Tesis pe1勾ar phD
Studeπt's phD thesis

Kertas persid雛lg田ltemP飢an
ιOcalc0π ere11Ce ' a ers

Kertas persid飢g飢紅ltarab雛lgsa
1たterπαti0παIC0π ereたCe a ers

Item

Mak址血 dalalnjur11田 tempat如
ιOcaljourhalpapers

Bilanga11/NU111her

2



Mak田ah da1町lj帥la1 釦tarabal〕8Sa
1πterπαti0παljour門α1 αPers
Monograf飢aubuku
召oob'"10πoga h

Lain・1ai1ν'others (sila nyatakalyplease 邑Pecos,)

Silasenaraik飢maklumat(pengar如g,tah如,t可Uk,jur11avpenerbit,jilid, halaman) bagi
Penerbltawtesis y釦g dihasilka11 Uika ada).
Please 可Pecos,thepuhlicati0たS thuthors, year,ガtle,j01ιrπα1φUみ1ιgher,ν011ι"1e, page πOS.ノイV'
απy/

貫. Pen套ecaman oU如Ut
OU加記tldeπt加Cαガ0h

Silat抑dak雛Ipener雛lg肌y靴lgberkait田Ipada senaraiberikut:
PleaSιガCk所e releναπtdesCガ ti0παS iveπ helowl

Sua加 Sumbanganbesarkepadabidan8 i血Uyangberkaitan
'"1α'or c0πb.嵒討ti0π to k"01υled e "e、v blowled e i" the res ective disci hπe

Sua加 Sumbangan kecilte仏Pibormakla kepadabidang ilmuyang berkaitan
'町1加or 西1'ti1ナ1 0rtaπtc0π訂'i6Uti0π to k"owled e iπ the l'es eciive disci hπe

Sua加 Sumbangen besar kepada tekn010gvoiptaa11/a180ritma dalam bidatlg yang berkait抑
a 野1α'orc0πかih討ti0π to techπ010 /iπνeπti0π/α1 0rith"10ratαπ ihle rod1ιCt

Sua加 Sumbang帥 keciltetapibennakrla kepadatekl010gvoiptaan/elgoritma berkait肌
'"1iπor 6Uti"1 0παπtc0πか踊群ガ0π to re1ινaπt techπ010 /iπνeπii0π/α1 0rith"1

Terdapat potensiyang baik un加k k旦jian la11jutan ke arah pemaseran
rhereiぶα ood oteπガα1 0r 1ιrtherR &Dαπdc0万11πercialiZαガ0π

Sua加 Sumbangan besar kepada kerangke polisipengurⅡSa11/garis P師duan
且"1α'orcoh11'i61ιti0π t0 所απα e"1eπt olic a"1eworb Nideh'πes riπ releναhtareas
Sua加 Sumbangan keciltetapibennahlakepadakerangkapolisipengurusa11/garis panduan
且抗加orc0πか訪Uii0π t01παπα e1πeπt 0五C α万leworb uidehπ部五π releναπtareas

Sesuaiun加k dijadikωlbaha11 Pengajaran/case stZιdy atau bahan latih雛1
rhe 1πd加 issuitahle or群Se αぶαCO"1 1e所eπta teachiπ/11αiπiπ肌αterialracaseslud

Suatu oU印Utyang baik dan berpotensi untuk memenangihadiah penyelidikan
' uali 01ιt litthathasa oteπiiα1 01'wiπhiπα1'esearch award

Sua加 bahanyang baik/sesuaiun加khebahan ataupameran
' ood6Uitahle n1αteriα1 0rshowcasiπ/ uhh'ciziπ/exhiみih'0π
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Lain・1ailvothers (silanyatakatl/please lpecos,)

G. Sinopsis Hasilpenyelidikan bagilujuan promosi
SJ,πOpsis/or夕ronl0ガ0πα1四Ulposes
(Berihurai抑 rin宮ka$ ya11含 tidakmelebihi40o perka仏an dan dalam bahasa yangmudah, bagimaksudhebahan hasil
PenyeHdikan inimelaluimedia massa dan 'unimas Research update')
ιア1eα占eprovide α町ノ110psiS πot exceed加g40o words, iπαπot・too・techhiCα11απ宮Nage,jbr theP材1ア0se qi"pr01πotiπg
thiSア部earchj1πdi"gs throU宮h 所e 井1αSS "1edm απd U11i"1αSR郡e4rch ι和daiω.

Integrated opticaltap pla11ar lightwave circuit (PLC) based on silicon・on・insulator (SOD latge
Ctoss・section rib waveguide (LCR叉V) for flber・to・the・home (FTTH) passive optical network
(PON) in・1i11e monltorina system has succesS6.1Ⅱy desi8ned 飢d implemented in the FTTH
network.1n-1ine monitorin合 System haS 仕le advantage as seNice provider are able to k110W 壮le
dalnage a11d location ofthe flber break on the 壮a11Smission line directly. TMs a110ws teC1111ici田IS
to repair or cotrect 壮le affected line without intetrupting otber Ⅱnes or other user. Besides,壮lis
also catlteduC巳壮le time to detectthe location of the dalnage a11d at 壮le salne time 血e dat11aae
Ca11be 負Xed i111tnedi飢ely which cal)reduce 壮le oper飢ion cost. The selection ofsol as a material
血 tlis device is due to its tr砥Isparency 如d low loss at the c011mlul)ication wavelength al)d
fabrication compatibility wi壮I CMos teclm010gy on sol plaぜonn. The monitoring device ca11
be insta11in aⅡ bra11Ch wi壮in FTTH netwotk with up t0 128 Users wi杜10ut i11ter皿Pt 壮le
Pedonn帥Ce 如d quality of the data 帥d video. TMs device C鯨 be insta11 Simult如eously or
SeP雛ately 飢 t11e main 11ne 飢d distdbution line ofFTTH netW仇k. The main signal oU如Ut power
Of・18.52 dBm for b0壮ldownS壮'ealn signals (14801血釦d 15501血) wi壮lmaX血Um distance of
20 klnhas been obtainedwhere 伽S value ofoU印Utpoweris exceedh)g the 8023a111EEE EPON
St飢d雛ds.

Cataねn pentin宮痩mportantNotes

Penye11dik di111inta men島elnukak雛lkepada pusat penyelidikan:
● Bora11g inidalalnkedua・duabenmkbercetak da11eleMronik
Nesearchers are req1ιiredto S1ιh"1itto the Research ceたlreJ
● rhisjbr1π加 hothhard・α11dsqft・copies

Iandatangan (penyelidikutama)
Si即at11re (principal Researcher)

Tarikh

Date
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A. Tajukprojek

Prqiect r驫le

Ketua penyelidik
Prqiectιeader

Fakultvlnstltut

FaC蹴1り,4πStit凱te

AhliKumpulan penyelidik
Research Te4"1Uι版hers

B.

RINGKASANI'APORANAKHIR

GERANPENY亘1,1DIKANOSAI(AGAS

三NDOFOS'κ4 G'S

G凡INrR三PORrsuiu'AιIRy

Iarikh Geran Di1ⅡIuskan

Grαπt隈Ppr0ν41Date

Iempoh projek year

PrqiectD鹿rαガ0"

RM 3,500.00PerⅡntukan Y套. Diluluskan
B罪d宮etApproved

Perbelanjaan lerkini RMO

五χPιπditure ro-Date

PencapaianKeseluruhan
Overa114Chiινe抗eπt

H11raikan pencapaian berbanding objektif, hipotesis serta pennasalahan asalyang diselidiki_
Descrihe thιαChieve1πe11ts ih re1αti011t0 所e origiπα10b'1'ectives, hyp0所esiS απdresearch
Proble"1S

The objective for 杜lis research are, The objectives ofthis stndy are:

i. To study and desi套n band pasS 負lter 壮lat operated at 2.45 GHz frequency range usin8 different
materials which are R0宮ers R04003C and RTのUroid 6202.
ii. To simulate a11d optimize the band pasS 丘lter 壮lat have been a11alysed and designed.

For 杜le 6rst objective of this research, a study on literature has been made to compare on b0仕)
matedals; Rogers R04003C and RT/Duroid 6202.1n temls ofperfonnance both show S1電htly
difference. However, to achieve 壮le second objective, matedal Rogers R04003C has been
Chosen to be anal zed aTld desi ed.1n terms ofcost, Ro ers R04003C holds advanta es as itis

THE DESIGN OF MICROWAVE SENSOR BY USING

BAND PASS FILTER 旧PF)APPUCATION
FOR INDUSTRIALAPPUCATION

DYG NORKHA恨UNNISA BINTIABANGZAIDEL

FACULTY OF ENGINEERING

1. Dr. Dy今AzraAwa11gMat
2. MohdRidhuanMohdsharip
3. DrDayangNoralfaiNZAbangzaidel

1'tJ如Uary 2017
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Cheaper colnpare to RTのUroid.

The desi8ned and fabdcated 丘lter can be used widely in the industdal application espeoia11y in
rice induS壮'y that C如 act as a microwave sensor where it can detect 血e qualiw ofthe dce.

h tel'1ns of publication, one confeTence paper has been presented. Later, one jownal wiⅡ be
Published血nationaljoumal(SCOPUS 血dex).

D. Pencapaian utama
五'ιJ, Fiπdiπgs

The designed and fabTicated filter can be used widely in th巳血duS訂'ial application especia11y 血
dce industry that can act as a microwave sensor where it can detecttbe quality ofthe rice. This
band pasS 丘lteris low in cost and very easy to fabricate.

E, Hasilpenyelidikan
Dι五νerahles

Silatandaken itemyang berkaitanpada senaraibedkut:
Please tick the releναπtite"1S helowJ

KeHas teknikavbersiri dalaman

1πterπαltechπicavseガα1 α ers

Tesis/disertasi pe1五jar sarjana
Stude門t's lwasterS 所esis/di9ぶertati0π

Tesis pe1勾雛 PhD
S加de門がぶPhD 所esis

Kertas persidmlgan tempatan
ιOcalc0門 el'eπCe a ers

Kertas persidangan antarabatlgsa
1πterπαti0παIC0π ereπCe a ers

Item

Malくalah dalamj斑naltempat如
ιOcal'ourπα1 α ers

Malくalah dalamjumalantarabangsa
1πterπαti0πα1'0記rπα1 α ers

MonografataubukLI
Boob加0πo a h

Iain・1ain/others (sila nyat飢仏n/please speCりS,)

O hlteX2017

O studentundergaduate FYP Report

Sila senaraikan maklumat 印engarang,tahutl,tajuk,j11rnavpenetbit,jilid, halam如) bagi
enerbitawtesisyan dihasilkatl 'ikaada).

Bilan awN1ι"1hの

1(SCOPUS 血de幻

ワ



,1ease speciか所epuhlicati0πS イαUthors, year,ガt1■j01'rπα1φ1ιbhshιr,ν01記1πe, page πOS/ rif'
απy/

In ptocess ofpublication at Jownal ofTelecommU11ication, Electronic and computer
Enginee血gσntemationaluN瓜仏S STEMEn部nee血gconference2017)

F. Pengecaman oU如Ut
0訂孝1産tldeπtιilcaii0π

Sila tandakanpeneranganyan今berkaitanpada senaraibedkat:
Please ガCk 所e releναπtdescri ti0παS iveπ helowl

Suatu sumbanaan besarkepada bidang ilmu y如g berkaitan
/1 h1α'or c0πtrm1ιti0π to kπ01νled e πew kπ01νled e iπ所e res eCガνe disci hπe

Suatu sumbanga11keciltetapibennahla kepada bidang ib力U yang berkaitan
'抗加or みUtl'm ortαπt c0πirihuti0π m kπOwled e iπ所e res ective disci liπe

Sua加 Sumban容anbesar kepada tehl010gvciptaa11/algoritma dalaln bidang yang beTkaitan
'抗α'orc0門lrihuti0π to techπ010 /iπνeπti0π/al orith"10ra tαπ ihle roduct

Suatu S叫lb肌gankeciltetapibermahla kepada tek11010宮Vciptaaロノalgod如a berkaitan
/1nliπ01' b1ιti,π 0πα11tc0πかih訂tio" m releνα"t tech"010 /i門νehli0門/al orith1π

Terdapat potensiyang baikuntuk kajian lanjut釘lke 紅ah pemasaran
rhere is a ood ote"ガα1 0r πherR &D ahdc01π1πerciah乞αii0π

Suatu sumbanganbesarkepadakerangkapolisipengurusalvgaris panduen
"1"1α'orc0πirihuti0π to "1απa e"1eπt 0五C rα1πeworb ideh"es iπreleναπtareas

SuaN sumbangankeciltetapibemlakna kepade keran合kepolisipenguNsalvgads panduan
'"1iπorc0πirihl'ガ0π to"2απα e1πeπt olic rα1πeworb idehπes iπ releναπtareas

Sesuaiuntuk duadik砥lbahanpengajaralvcase study ataubaha111atihan
The 1πdiπ is switα61e or lise as a con1 1eple11tα1),teachiπ/traiπiH n1αteriα1血 Case st訂4y/
Suatu oU如Utyang baik d肌 berpotensiuntuk memenangihadiah penyelidik蝕
亙宮αli 01ιt utthathasa oteπガα1 0r1νiππiπαresearch α1ναrd

Suatu bahan yan8 bail【/sesuaiun加khebahan atau pameran
冱 ood4Uiiahlen1αteriα1 0rshowca$iπ/ 1i61iciziπ/exhihili0π

Lain・1aiw、0所ers (sila n atakaW1コ1ease s eci

G. Sinopsis Hasilpenyelidikan bagiTujuan promosi
SyπOpsis/or四ro"10ガ0πα1四記IPOSιS
(Berihuraian ringkes yang tidak melebihi40o perkataan・dan dalam bahasa yana lnudah, bagimaksud hebahan hasil
Penyelidiken inimelaluilnedia massa dan 'unimas Research update')
イ1)1easeprovide a 占yπOpsis hoiexceediπg 40o words, iπαπot-too-techπiCα11απ8Uage,jbr ihepU1ア0Sι qf'pr01πoti"g
ihis researchjlhdiπgs ihrough ihe "1aS占 1町edia aπd Uπi1πas Research updatω

The applications ofmicl'owave sens0揺 are wide. Microwave sensors, orlmown asradar orradio
丘equency (RI) operate at 丘'equenciesrang血g from 300 入11{zto terahertz. They are commonly
Used in industry due to theit effectiveness in sensing 如d notsensitive to the envir0皿nent. one
Oftheir geat advantages istheir ability in sensin今 task 血 Wide oapaciw. ThiS 旦reat advantage
Ieadsthe comlnunicationbetween血e sensorand由e MaterialunderTest(M、UT)to become
noo.・invasive, non・ionizing and contact・1ess maTmer, whichby 壮len a110wsthe infonnation of山e
MUT to be extracted alrther、 Thus,the testsubjectinformation could be eX訂'aoted wi血Out
affect血g the quality and material's condition ofthe testsubject.

ユ



<ιicrowave sensors can be divided into sevel'alwpes such as radiometer sensorSづtransmission
Sensors and last but notleastthe lnost popular among a11, resonator sensor. The easiest way to
develoP 山e tesonatorsensors is by applyin3 壮le principle ofmicroS壮'iP 丘lter. The microS訂'ゆ
丘lterresponse greaay onthe 丑'equency shi丑 andbroedenthe cuNe comparedt0 丘eespace when
a11ed with a test subject.

Microstdp wideband bandpasS 丘lter(BPF)is one of仙,e mostlyused devices as the microwave
Sensors、1nrecentyears,the development of仙,e widebandBPF have shownrapid 血Crementand
Variety ofdiffere址Wideband BPF bas beenreported.

Thisresearch focus on 也e design ofslotteddngwidebandbandpasS 丘lter design. Broadside・
Coupled microS壮'ip・slottech11ique has been implied. Thistechnique canproduce tight coupling
丘lterwi仙,awideband 丘'equencyr飢ge peTfonn如Cewher巳血eslot1血巳inthe b0廿om layerwiⅡ
be coupledt0 山e 加o open・circuited stubs on 血eupperlayer ofthe patch. Meanwhile, Rogers
R04003C subS住ate wi仙.thickness ofo.508 mm is used to maintain 血e low m如Ufacturing cost.
The designedwidebandBPF possess goodperfonnance 如d suitableto beused as a microwave
Sensors to measure the rice quali切,.

Catatan penting痩mportant Notes

Penyelidik dimintamengemukakankepadapusatpenyelidikan:
. Borang inidalamkedua・duaben加kbercetakdan elek訂'onik
Researchers are req1ιiredto S1ιみ1πitto theResearch ceπlrel
. rhis/br1π iπ h0所 hard・απdsqfl-copieぶ
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Efficient Desi8n atld lmplementation ofsHA・1 Hash
F如Ction using verilog code

Sh勧Isiah binti suhaili

B. Tarikh Geran Diluluskan 6 December 2016

6rαπtApprovalDate

Tempoh projek I Year
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Bud宮et4Pproved
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Overα11Achieve叛eπt

Huraikatlpencapaiarlberba11ding objektif, hipotesis serta permasalaha11asaly田lg diselidiki
Descrihe the achieve111eπts ih re1αti0π to the origiπα10々1'ectives, hypothesiS απdresearch
Prohlenls

High perform釘Ice ofhash f山Iction design is import肌tto improve the t11roug11Put ofthe design
Since nowadays aⅡ the s stem re uired fast im lementation. E伍Cient im lemen仇tion of
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CryptograP11ic hash 且ⅡIction on recotflg口rable hardware is one of壮le problems that need 加 be
Solved. Thetefore,壮le Mgh speed desi印Is are required in order 加 ilnprove the maximuln
介equency ofule desi印1. Besides, ule area ilnplementation needs to be reduced as we11 as power
Consulnption of廿le design. cryptograP11ic hash 会.1nction or k110wn as message digest algorit11tns,
are alg01'it111n thattrenS1飢es a ral)dom S杜"hlg ofcharacters into hash code output.

The objective of せlis project is to desiBn 雛ld implement the cryptographic hash 6、111Ction on
rec011agⅧable hardware based on tim血g, power and area implementation. Fur壮lennore, hl order
to increase the speed of 壮le desig11, a study on how to ilnprove the maximuln 丘'equency is
Performed.1n t11is project, FPGA is used as rec011flg11rable hardware because it is aexible 蝕d
appropriate plaぜonn to i111Plement the design. Besides,壮le ptocess of placement 飢d route is
import如t where the atchitectιⅡe of FPGA faln11y device need to be considered for convert血g
HDL code int03ate level.

High perform釘Ices of sl'1A・1 a11d S11A・256 hash a111Ction were obtained based on pipelinhlg
and wlfolding tr如Sfonnation teclmique. Both designs provided 111gh tl)rouBhput by using new'
implemen仇tionteC111iques ofhasb命、111Ctlon a180d壮11n onrecolflgurable hardW釘e.

D. Pencapaian utama
KeyFiπdihgs

The key findings of壮lis project are high perfonnatlce design based on Pゆeli11in3 a11d 山)folding
tratlsfonnation teC11tlique.

E, Hasilpenyelidikan
Deιiverahles

Sila tatldakan item ya11a berkaita11Pada senarai berikut:
Please hck the releναπtite"1S helowl

Kedastek11ikavbersiri dalalnan

1πterπαltechπicab'seriα1 α ers

Tesis/disertasipelajar serjana
Stude"t'Sハ4'asterS 所esis/dissertati0π

Tesis pelajar phD
S加d師fsphD所eS詔

Kedas persid帥gal)tempatan
ιOcalc011f'ereπCe a ers
Kertas persida11gal)田)tarab田lgsa
1πterπαti0παIC0た ereπCe a ers

丑em

Maka1血 dalarnj如laltempat如
ιOCα1'our11α1 α ers

Maka1血 dalatnj1Ⅱ11al a11tarab圃gsa
1πterπαガ0παb'0卯πalP叩ers

Bi1田〕galvN1ι1πher
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Monogafataubuku'
Boob'1π0門o a h

Lain・1ai1ν'other,S (silanyataka11/please speC力S,)

Sila senaraika11maklulnat 印engara11g,tahU11, tajuk,jumal/penerbit,jilid, halamen) bagi
Penerbitalvtesis y如g dihasilkal) uika ada).
Please 遅Pecos,所eP1ιhhcati0πS イhNthors, year, title,j01ιrπα1ケ11ιhlisher,ν0IU1πe, page πOS.ノイび
αたy/

1. sh如Si血bintiS血祉li, TakaMro wat釦abe, N0血UzailninJulal,(2017), High speed 肌d
t11roughput evaluation ofsl'1A・1 hash 6.1tlction design with pipelitling atld 山lfoldhlg
tra11Sfonnation teC1皿iques, J011r11alofTelecolmnⅢlication, EleC訂'011ics atld computer
Engineering (JTEC), V01.9, N03-10, PP.19-22.

2. sh如Si血bi11tisuhaili, Taka址O watanabe,(2侃7), Desi即 ofHigh・T11roughput sHA・
256 Hash FU11Ction based on FPGA, The 6壮11nternational c011ference on EleC訂,ical

Engineer加g a11d hlf0血aticS 2017 (1CEE12017), Resort w'orld L帥3kawi, Kedah,
Malaysiaon25 -27 November.

F. PeⅡ琴ecaman output
OutPιιtldeπt加Cation

Silatatldaka11Peneratlg帥y飢g betkait飢Pada senaraiberikut:
四lease iick所e releναπt descri h0π as ive116elolpJ

Sua加 Sumbanaan besarkepadabidang Ⅱmuy即gberkaitan
a "2α'or c0πかih群ti0π 10 kπOwled e ble1ν kπOwled e iπ the res ective disci hπe

Suatu sumbanaan keciltetapibermaknakepadabid如呂Ⅱmuyang berkaitan
'"1iπor h1ιιinl ortαπt c0πかiみヱιli0π to kπOwled e iπ the res ective disci liπe

Suatu sumba11gan besar kepadatehl010gvciptaewalgoritma dalam bidang yang berkaitan
a "1α'or c0πb'必郡ti0π to iechπ010 /iπνeπti0π/al orith野10r a tml ihle rodlict

V
Suatu sumb紬gan kecilte捻Pibennaknakepadatehl010gvcipt日日Walgoritma berkaitan
a l"加or hutil" ortαπtc0πh,iみ討li0π m releναπi lechπ010 /iπνeπh0π/α1 0rith"1

TerdaP飢 Potensiya11g baik untuk k@ji抑 lanjutan ke arah pemasaran
rhere is a ood otιnガα1 0r 1ιrtherR 径D απdc01π"1ercializah0π

Sua加 Sumbang釘lbesar kepada kerangka p011Slpengurusan/garls panduan
'野1α'0アC0πb'劫υガ0π t0冴laπα enle門t olic a"1eworb' idehhes iπreleναπtareos

Sua加 Sumbangan keciltetapibermak11a kepada kerangka polisipenguN訟n/garls panduan
'抗iπorc0πlrih1ιガ0π to"1α"a enle訟t ohc a"1eworb idιhπes rin releναn1αreas
SesuaiuntLlk dⅡadikan bah飢 Pen8邑iara11/case siudy atau bahan latihan
rhe 1πdiπ issuitαみle or1ιSe as aco"1 1e"1ehia teachiπ/il'ai"加"1αterialthcase甜11d
Sua加 OU如Ut yana baik dan borpotensi un加k memen雛lgihadiah penyelidika11
"1 群αli 01ιt 1ιtthathasa oteπtiα1 0rwiππiπαresearchawald

SuatⅡ bahan yang baik/'sesuaiun加k heb血an atau pameran
il ood心訂itahle "1αteriα1 0rshowcasiπ/ Uみliciziπ元ヨχhiみiti0π
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Lail)・1ai1ゾ0thers (sila nyatakalvplease 遅Pecos,)

G. SiⅡOpsis Hasilpenyelidikan bagilujuan promosi
SyπOpsis/or夕r0抗oti0πα1四Ulposes
(Berihuraian rin套kas yang tidak melebihi40o perkata閲 dan dalam bahasayang mudah, ba8imaksudhebahanhasil
Penyelidik肌 inimelaluimediamassa dan 'unimas Researchupdate')
4コ1e4Seprovide α叩ノπ俳)si舌πot exceed加84001υordl, iπαπot-too-techπiCα11απ8τιαge,jbr thepU1ア0se qf'pro"10ti118
功isr部earchj111dblgS 所rough the "1αSぶ1πediααπd Uπin1αぶResearch ι少d4tω

Nowadays, seC11rity has become 帥 import帥ttopic of interestto researchers. Diffe鵜nttypes of
Cryptography algor1杜Ⅱns have been developed in order to improve 壮le perform如Ce of these
id011nation protecting procedures, A hash 6.111Ction is a crypt0号raphy algori杜11n wi壮10ut a key
Such as Nの5, NPEMD160,飢d slL、.・1.1nrecent years, design血g ofS11A・1 a11d sl{A・256 hash
丑mction become popular because it were importa11t 血 SeC11riw desi即 appHcation. one of the
applications of hash 6、1tlction was l{NIAc where the atchitecture of hash 6,111Ctlon needed to be
improved in tenns ofspeed al)d 壮lroughputin ordetto obtain 壮le h電h perfonnetlce desi8n. The
Objective of tlds project was to design 11igh speed 肌d 仕lroughput evaluation of S11A・1 釦d
SI'王A・256 hash 6111Cuon based on combination between pipe1血ing a11d U11folding teC1Ⅱiques. By
Using both teclmiqueS 血 design血g the aroMtect[1re of sHA・1 design,the speed of S1王A・1 hash
6mction C飢 be i11Creased signiflC如tly as we11 aS 壮lroughput of 血e design.1n tMs paper, five
Proposed S1王A・1 arcl)itectures were desi即led wi壮l di丘erent stages ofPゆe1血in宮 Such as l,4 atld
40 sta宮es、 The results showed h地h speed desi即 of sHA・1 design C鬮 be obtained by using 40
Stages pipelining wi仕1 1Ⅱ辻olding factor 加0. Furthe如ore, SI'1A・256 design 蝕d sl・1A・256
U11folding design based on l'ec011flgurable h砥dware have been succesS6.111y completed using
Verilog code. These designs were simulated 帥d verifled using Modelsi111. The results showed
Ulatthe proposed sHA・1 釦d S1王A・256 U11fold血g desi即 gave better perf0如a11Ce on Arria 11
Gx in tenns of t11roughput. Thus,11i宮h speed design of hash 6.111Ctions were succesS6、111y
Obtained wMch ca11 give benefit to society especia11y in security system data tra11Smission atld
Other types ofhash 長111Ctions in tenns of method010gy in order to obtaln 丑le l)igh perfonnal)ce
design ofhash 6.1tlction in the altme.

Ca松仇n pentiⅡg痩mportantNotes

PenyelidⅡく dimi11tamengemukak雛lkepadapusat penyelidik飢:
● Bor印lg ild dalalnkedua・duaben加kberC航ak da11elektronik
Researchers are requiredto suh"1itto the Research ceπil'eJ
. rhisjbr1π iπ hoth hard・α11dsqfl・copies

Iandatan琴an a'enyelidikutama)
SignatLlre (principalRese釘Che力
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EFFECT NANOFILLERON ELECTRICAL PROPERTIES
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The first objective of this research was achieved by presenting the design of natlofiⅡer 血 the
I er matrix,thus re resentin the natlocom osite model.1n the desi , a natlocom osite
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System contains n釦10負11er ul)der electrical S杜'ess was tnodeled a11d atlalyzed using Filite
Element Magnetics Me壮10d 42 (FEMM 42). By 如alyzing 壮)e electdC 負eld distribution, the
Presence ofn釦ofi11er in the polymer matrix was f0山ld to si81d負C飢tly affect 杜le eleotric aeld
diS廿ibution ar0山ld 丑le nal)OP雛ticles. The pNsence of the n田10丘11er a丘ected 壮le dielectdc
Streng吐IM壮inthe n釘10composites.

Based on 壮)e literat[辻e review, we decided to consider one・dimensional a・D) na110fi11er also
known as platelet hltlis project、 The second objective has been accomplished by modeling 杜le
intetphase S廿Uctures sulr01111din旦血e n繊10particles a11d neighboring na110丘11er 訊d壮lin 壮1巳
na110composites.1n order t0 血Vestigate the effect of the presence interphase tegion on 壮le
electric fleld distribution withln 血e nal)ocomposites, the pennittivity value of 杜le intetphase
region for b0仕l models weTe varies. The electric field distribution in n帥Ocomposites (e.8.
Polyethylene wi壮I clay natlofi11eo varies with the presence of壮le n釘10f111erinterphase due to the
di丘ete址 Values ofthe interphase perln汝ivi智. Me砥Iwhile,廿le effect ofthe presence neighborlng
nal)ofi11er on ale elechic field diS廿ibution wi壮11n山e n如Ocomposites also have been teported 血
壮丘S project by varyhlg the dista11Ce between two na110f1Ⅱer. The model was predicted 壮lat 杜le
electric aeld intensity reduces when the dist如Ce between neighboring natlopartlcles in the
n飢Ocomposite increases. These factors ca11 affect the meaS11red breakdoW11 Strength in the
resulting na110composites'

D. Pencapaian Eltama
keyFiπdiπgs

Thepresence of壮le n卿0負11er aa'ectedtbe dielectric streng仕Iwit11inthe n帥Ocomposites.

The electric fleld distribution 血 natlocomposites (eg. polyethylene with clay n田10fi11er) varies
、¥1th 壮le presence of仕le n如ofi11erintelphase due to the different values of壮)e interphase
Penn汝ivity.

The electriC 負eld intensi匂17 reduces when 血e distatlce between neighboting na110fi11erin 杜le
n如Ocomposite increases
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Silata11dak鬮 item yang berkaita11Pada senaraiberikat:
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Sila senaraik釦lmaklulnat(pengar釦g,tah如,t勾Uk,j如la1小enerbit,jilid, halaman) bagl
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1)1ease speCりS,thepuhliCαガ0"s thU所ors, year, title,j01ιrπα1φU61isher, vom"1e, page たOS./ rif'
απy/

Bilan旦alvN1ιnlher

In process ofpublication at Jounlal ofTelec011mlulicauon, Electronic a11d computer
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F. Pengecaman output
0ιι孝)1ιt ldeπtorlcati0π

Silat田ldak飢Peneral)gatly帥底berkait帥Pada sen雛aiberikut:
Please hckthe releνα門t descri ti0παS 8'iveπ helow;
Suatn sumbangan beser kepada bidang ilmu yang berkaitan

ective disci/1 万1α'or c011trihZιtioh to kπOwled e nlew kπOwled e)加 the res
Suatu sumban目an keoiltetapibermehla kepada bideng ilmu yatlg berkaita11
"加iπor h1ιti"1 0παπt cohir話群ti0π to kπOwled e iπ the res ech've dおCi hπe

Sua加 Sumbangan besar kepada tekn010gvciptaa11/algoritma dalaln bida11g yang berkaitan
il"1ql'orc011triみUti011to techπ010 /i咋νehh'0π/α1 0rithnloratαπ ih1ι rod1ιCt
Sua加 Sumbanga11keciltetapibennak11a kepadatehl010gvciptaa11/algoritma berkaitan
'"1i"or 6Util" ortαπtco"かi6Uti0π to rιleναπt techh010 /i"vehガ0π/α1 0ri所抗

Terdapat potensiy帥g baik un加k k@ji如 lanjutan ke arah pemaS紅an
rhere 詔α ood oteπガα1 0r πherR &Dαπdc01π"1ercialiZαガ0π

Sua加Sumbangan besarkepadakerangkap0ⅡSipengurusa1ゾgaris P如duan
'"1ql'orc0πかih1ιh'0π m"1απα e"1eπt ohc a"1eworb' idehπes riπreleναπtarea邑)
Sua加 Sumbangan keciltetapibermaklakepada kerangka polisipengurusalV8aris panduan
/1 nliπor c0πlrih11ti0π t01παπα enleπt oliの, aJπeworb uideliπes riπ releναπtareα遅)
Sesuaiun加k dijadikan bahan peng旦jaratvcase 甜Udy atau bah抑 latihan
rhe 1πd加 is S1ιitahle or 11Se as a co"1 1e万leπtα1),teachiπ/trα加加抗αterialrh case studγノ
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Recent works show that the presence of the itlterphase surroutlding na110particles C如 ilnprove
the dielectric properties of natlocomposites. AISO, neighboting particles in the n鯨Ocomposites
aaect the eleC廿ic field dishibution、 By mode1 釘ld 釘lalyze せle e丘ect of one・dimensional aD)
na110fi11ers toW砥dS 杜le eleC壮'ic fleld distribution when the intelphase 如d neighboring are taken
血to acc0磁lt inside the na110composite system. Finite Element Me征10d Ma宮netics (FEMM) 42
as software tools for modeling of natlocomposites system consists of polymer ma廿ix,
n圃Oparticle 丘11er with 血terphase ωld neighboring particles is modeled {Ⅱlder 壮le eleC壮'ostatic
Problem module. EleC廿ic {1eld 加tensity is observed with di丘erent diS捻nce be加een adjaC巳址
n如OparticleS 砥ld 血telphase region permittivity values. The result obtained show that 壮le
Presence of 壮le il)terphase with various petlnittiviw value wi11 鵜Sult in distorted electric field
intensity S11tr0磁lding a na110particle. F11rthermore,壮le electric field intensity also a丘ected when
adjacent nanoparticles displaced between each other 、vit11in nω10composites. TheNfore,壮le
Presence ofna110fi11er 如d its intelphase playS 抑 impod肌trole 血 detenni11ing the electric fleled
intensity witMn n如Ocomposite systems.
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