FIVBULVAUDIY
o o QO :&' o, ¢ 1 & ar at
dwiunisindonsiudg ndoeanimdinuiszduszaen SPM
a = o = o ar o =
Arvatudios dunailes dsudauasmudun 319 1 RS0
donvuiduazwain ywndvetsematulatsnvusnadanu
1. anuduan

YR s o ar oo w Y v 1
Tutlaquiiinemansiimnudfyieaiumsidendiuniunaluladiduedann Taefinng
ar ¢ e 1% o A e ¢ 3 e o ) oy e '
Fuaseiasiillassaisluseiuiniuy ewsnngunsalieilisnadnlussauunlumns wiztoni
. d < 4 1 ' .
Nano devices Tumimguidflovunvasansilvuafibngs agvilinumuiuiuaniueg (Density of State)
o : =i 7 ] 5 = @) F s < L3 et
WasuuUadly Anurelduanugasiivawihiugduiudiunguininamanianrauds (Quantum
. =l 1 ¥ 3 14 ar= 1 = 1
mechanics) Waznsuasuwdasmnumnuiuaausivsyihlvaudfuresimaensisuudasly Wy gn
o Y o wad o A A o
wan Al Wudu Tasfimn@idsuudaduifuismiaula uasanunsonluvssgnaldlums
wanndugunsalsag 1u quasalmaues (optical devices) gunsallenigod (sensor devices) Wi 34
[~ a w o ode e =t as £ v ' 1 N
L\Jugmimuwm r:gmsmemimLﬂi'ww,ﬁumiu%aamﬁmq6] w1 nanorod, nanowires, Nano belt,
Nano disk Wusiu Tnsnuidomenmunlumaluladiuiey 3 yuvemidnmaiu fe
Y 9 = w C o <
1. myadeuasiaumaluladlusedvesaau luana wieluanaunnina (macromolecule) 91l
] ¢ =t ‘
gunadnludg 1 fs 100 wiluuns
3 v ¢ 2 ¢ 1 S we 2 o -
2. naadauagmslivsslominniaseadne aunsal winseuusing AllautRuaswihilmlqnindy
| o PR
Fuilpananendniuseduunly (hanoscale) vaddauue
3. AnuEwnIatunsmuguiardanslaodgndeasiaudlussdvevaey  siilunriumng
Tngrmmeanlumalulad ffe
« o 5 o ¢ar ¢ ' e o i \ =
nsdans maada msduesizsiian aunseltasssuusineg Advnadnegludis 1 fis 100 uily
v 3w " o« 1 ) =y ¢ 1 =t [ I X o g woa '
wns fearmgnipakasiaiug) aevdwaliTagusogunanisneg SaudAnfemiu shliaauselonl A
jlddosuazifinyarmmansugiala”
wonanisfiasasiesreansiTeneiuuiumalulaBudsesndu 3 an fe
1, whawalulad¥nn (Nanobictechnology)
2. wludiényselind (Nanoelectronics)
3. Janunlu (Nanomaterials)
yanalulad¥aniw (Nanoblotechnology)
I £ 14 i 1 [ u ¢ & w =
dunsuszandinemsiuniumelulad Wi mefeunlulewules viedinsadinm weas
Y T e = as 124 o - as [ =
Alumsitadalsn Tneldiaglunana msuiulasainssdulianaveseiannsonisanisaiaeds

< [ . < 3 '
Tanadudmananzinizas wy wadunds mavssgndlilugnamnssaiosdion lunsdwuens



thyudldduimilsiftedu medugenmnssunmaummduazansauge smiansuaneeineg Aldamug
=t (=3 o o k23 ﬁi 5 1 oy o ¥
yaunlululowalulad Tunisudeen  Weunsedlulfianizi wwizgaldegreilvsedniam Wudu
i/ i o ol ar o« 2/ A 1 d 1 1 - = L4
meunemingsuildhmenafadimwnldifednwmaniiedie Hdsadensndgivlauasnisivee
- & 3 a o oo E-Y) ' ey & o o
nanvssiali idnanRaTfiunnndufodisnumalulagTiow fie Wenniurasinglelay msndaveanng

v oa

= = w B ! v aqw & Y a 1w
wluresseandlauinsueglnhldogwonunlasianedy vnldaunsaifsnanhinsmiudanina

v & [ v a o e v ' g - o ¢ o 8§ Vel cam = e
lugdsaangieriulahudujiiduaiun dunhiiveanlureweendiaussdheoiili@diTisiingu

2r
o W of o

prannty  Aetiudaanunsaimonnlunssandldlunienisunnd o1ms wasnisussue laeded
Usednanm
a o = .
unluBidnnsating (Nanoelectronics)

msUszgn@inensmuuiudidnnseiind slindnsuidaunm uasyhousisyszdnsamegs

+
s

o) 1 3 ar & o = =y dy - al
Fragradn mawannssuuiiieieana gueita mandaraduateniing wazwadigoumda MR
High-density probe storage device, Lilasinvasnaufames Tagliudasldinaluladwinlulasin wilu
o v:‘s’ L | =1 = & ] ' L3 o o L Q@
Tanvesenandiilndiiasihguoanalilatuudwuds lnsmsiwiomiventsdinuasdflunmiiviuey

r o = o o = ) st L =
Vanvaaedidnnseuibenanvuszyndldlumsaidulasdniifianudgeniilegiunatewinin Saez

[
= (=3 o £

gunsafinU sz a e YesrsNiawme s8R wasliusesdntAmiugs fundewuley Yun
2 o = L 4 9 A s w1
ypasFomzdnaszaaniunsnnm wenstduiufidiundussiuunluvasansdunidnldlududsney
a ¢ < % or < '3 a |
Tuwaduateriing relunisdsundnusandundinuldiwiogunisluaninafiduuiaaaues
- = e . o v [y ' an W
anTBuUNSE (organic lisht emitting diode: OLED) sioldifusanmndasdieguiinen wislnsvimise
=1 2
WaEun LUusi
ot 1 ~ —= < = =y & or EIQJ A ar ar
fedenuuludidnnsaing  msUsshvgreuiuneindiganduinaauanainmdanulussdu
' = g o Iy = < W &
pemey vewnheUssanananans @fe) Mldnspuaumsduniunaluladngs wiedunduidl areuss
ApuRIRS (Quanturmn Computing) Fsazifiutoyauasysznanatiluszivesaey Surevililiarumiuas
UszdnSnvannniy eeuiaweslutlagiuuszin 50-100 i

at

Fanulu (Nanomaterials)

Y W oel «

Saquriubuanitaunsadldns Tave wandin wedwa fuagaeulnin agnduamzituunlas
LY @t =l ot = 37, 1 =4 ] 2/ 1 (3
nasAuasmsinssiivosesnon Wieluanaliiisruia 1-100 wiluuns Fuannindusiguinaisves
s Uszana 1 uawdi audRuaswninssudneg vaelanuuiadamdiil i audBnsniilais audd
Bana wasaudRmainin femuenieannieaguindeiuiifeuaingulussduindune Sty
I 1 L I~ L kel d o W =, L
awsaulidessenliidunaenguaunisyssgndliaesddyuasagluaiiioudssneusie
1. ywyaayeudiy (Quantum Dots)

2. aumeauily (Nanoparticles)



3 gyl (Nanowires)
4. viaunlupsuau {Carbon Nanatubes)

5. fduunaunlu (Nanothinfilms)

6. gseanuIlY (Nanocoating)

7. Fsnfizenvwauiiy (Nanocatalysts)
8. Wllupeulwdy (Nanocomposites)

nsuazgndliuiiumaluladmansiuunludan wu maduiisajiiolugeemnssumaiann

3

Sdamanadnuluneulnan Aenuamnssiunsadatumsiueestivnaiaserleth Welivhussg
fausiitednongruaanoin uazkaldl wasiiuyarnidiean nswaaraeynawlunldsidouuniide
nariadmite Wivlidemh msléviewTueduou weludiunauvesiagrg villitag wlwnde numu
wasthminuniy andregradu s Wby sitdussudandenu ludwrasmsfiv i a1
wunfiuy wiedlunslirdninsiunsegreivilideiensatinh fudeu dundu Wud

= <2 o w o o o & P A |
%u‘@ﬁﬂ']ﬂ\‘]'}Uﬂﬂ‘UTﬁ]HLiﬁgwmquaﬁﬂmvﬂ.uiﬁ Uurliun‘lﬁiuu HATHWAINWARAE aﬂ'ﬂﬁl:ﬂi@quﬁw

o

Mlunsfneidewaun wazpdodionldlunmsiaaeitues 3 qmL‘dua”maa’tﬁuamﬂ'iwummmmmm

L] ar

munuguaLkazU13esne m'iﬁ“fﬂﬁaﬂué'iﬁ'sLaquwN"J’ﬁﬂmam%u,azuﬂmmiuiaﬁLLﬁanm"“ama’tﬁamﬂiuiaa

1

srusrasEs agvlinisdanmsuinmsdulustatissuy g RAnUsEand nwiunisdnnisAne
PATILALTRIL AEOATLNUAUNITUSNIYIBRLAZEREINNTIY

avinerdemaluladaveaaian assnindsenuddgueanlunaluladuaznisimunosd

&

AYWG INELWTDIAAIAG

yuwy Susvdwmalinuamdinvenissyvuity newhilumeamaniulaguas

“

luddanseting suliuauiniuinendewaluladsoueradau ‘Léf%’mmiL‘%‘Esun'ﬁaauQQtﬁwa”n

uanmnﬁmi{fﬂﬁﬁsﬂué’ié‘]’mamxmﬁaamamimzuﬂumaiuiaﬁ uTinenaunaluladsenadauiley

2
as

d o w o o e o A & r e = Al = o %
Hudruddaflumsaiuauunsdaniadeunsaadussiuduiigeaulunin gy ed famninenden wld
ot I P n‘i’ by 14 e s LY 2 o A
ﬁ]ﬂﬂ']‘il.ﬂﬂﬂ’]ii,‘iﬂua'liﬁau‘tl‘ﬂuamﬂﬂ u@ﬂQWQHUﬂﬂﬂﬂﬂawiiﬂumﬂLL?Q??}@]U@&’NQN SPM diaiduasaalan

szldlunyeaiuayuauidvdnae

2. nnuszeed
ar 4‘1{) ot & o L7 u o = 2 oyl o
2.1 Lwaﬁ]%aﬂqnm% NRIYANTIALIALIITZAVIZABI SPM 271U 1 LAY R IsUIENeLGY)
gy
d
A a o '3 o v o T I T Y oo a wm
2.2 ielananse wandmiii 1ildededlafeauimmanniouagfuineslunsujusio

Tenenailuszdndnn



3, auANURELAUDTIAN

L 2 g ‘J = oo L 1

3.1 fauesimfosdiondnyeiagiussmanmdidnnselinddendt
» o v e P o o o vl v o o 2 w

3.2 favenadediifudiignssyielilulydnefefinnuesmenunsuasliudadoutoud
4 Mo y:.klwu W8 Yea - o @ wed =
viseliifudlafunanasnsddiiiiynraviayanaduiiudilenuausudsuramessnis
[ v 1 7 [Hl woow 2 wr

3.3 favenadecldidudiinavvlvpihuiufufieuesiabu s Julszniadigniniia,
Sidnnseiind videhidudnssvhmsdulumstarnemsuddiuimedatusss

3.4 Haueraweslidudldfuendnswiemuduiy Jeenvufiachiseuiviumalne vuus

i
o N o S ¥ P b
fyunaveslauenalafimdtiaasAnsuavarunuitguiiu
[ w . el P o e 2 I o ar |
35 QLauamﬂ']mm‘LmﬂuwgﬂUizLuuawﬁluamuwmummuas'\mLLasmwn QLT (W,
ALA
M aa = v g ' es o I o) | w el a . =y
3.6 qﬂﬂamaumqﬂﬂawammLﬂuqﬁmmwmaalmag"iugwusLﬂur@'l,mmm isneSuTEaneviowan
Uninesunedigligndpsnruinlumszddy
N e = Y Iy o | w o M Ve o o & o w 'Y
3.7 qﬂﬂamaumqﬂﬂamzmLﬂu@ﬁ@,mwnwmaqwmﬂiﬁﬁmhmmumwmaamw AITEVU
Ainnseiing (e-Government Procurement : e-GP) fiatasngideuluszuudidnnsaind veq
ar A =1 Ll & o &) (Y al
nautg@nans Mduledeudveyadndiodnitanaig
-7 92U ar 1 =1 1 s b 1 L] = 1 Il.j A:} =l L] i o |
3.8 f;]ar:ynmmimmxmawumuuqﬁau'aﬂ'ﬁ Guudnsdeuusazaiegdiyas Biivauviiuum
adygreaTaduiuanila
U

4. EasduannanyuLanIy

FIHLDAFITLUY

5. $305LI81AIUANT

120 u tutmanfuamsiludyan
6. 2dulunsdaun
a o e I vooas 4w o ' o e
29031 4,905,500 U (EAMULAWAREIRLUITBEUIMI ) NIV TBNMT B8R Uiz

JUUSEUNL WA, 2561

ANISNTIUMIAMVUATIUDUAYDITIULASATMUASBAZIBENAIANYAL

1o wwathsss gy USSEIUNTINNT g s

2. wwigwa  awun aTms SN

3 wwRetd @A NTTUNSLASIATIYANT e %V ... .. AR

(Q’ﬁwmammmﬁéﬁ‘haﬁ Aulunga)

aEnsuRuAnendumeluladsvieadaiu



JgasdunananBEIANE

ndasganssAdinusessduazaen SPM auu 1 1a38e

andnwaiialy

undesgansssiididweege ondeudnasaienmannusigeszwineseay (Scanning
Probe Microscope) Miifevinmsfnuiariinsgsifiuintag 1y wiviidiun sudmilule smin
Tamy ensuiinoudawes usuBidnnseiind ynuiFenariann Taguinsag Ausenauiuan

symAmadnsnnteszauuTiues Wiy

Aadnvuzvnamaila
1. ndosganTsriliauseszauasnan (Scanning Probe Microscope (SPM))  W7uau 1 TELY
1.1 9a SPM Unit Snndnuasddeluil
1 1.1 szfesiuuamsnasauasaon 5 wuu fail
1.1.1.1 wuu Contact Mode
1.1.1.2 wuy Dynamic Mode
1.1.1.3 uuy Phase Made
1.1.1.4 WU Lateral Force Mode (LFM)
1.1.1.5 yuU Force Modulation Mode
1.1.2 intasiisiesevidaiinandeauasmsasnuluuuissuiu (Horizontal) hitsandy
0.2 wiluns warluungs Vertical) lalfosnd 0.01 wlulms
1.1.3 puasnniiasasandlutiin Laser Diode lnsmuiawadasuudais Cantilever atha
neiios
1.1.4 gunsalnsaaadeatuila Photo detector

1.1.5 yniumdeudeniiuiuu Tube piezoctectric element Wity wazeaadlym Scanner

W
o s =l

peaae el
1.1.5.1 ausiesdiyn Scanner T¥szuuduiniouniin Tube Piezoelectric Element lnad
Fuilunsaunuruinetietos 10 laswes X 10 Luleswns LaEAIITIR
1 lulasiues 1w 1 e
116 wWiuriuey (Stage) awdpsanniniurusiuanildganivuaduihgudnas
Laitieundn 24 uu. gegalitioandn 8 aw.
1.1.7 exfiasissuuitlifiaaianig Adjust edlyisiovmswEsutueu 1wy s2uu Head-
Slide Mechanism vaszuuiani

a2 o ar ‘ 2 & = o 4 a0
1.1.8 nMsudatunudresnsazapaluszutnivan (Magnet) ®iassuuauman




o P o ) ere v
1.1.9 szuumuauniseaouilunwiuny 2 ssfeadussuudnluifilesld Stepping
2 A oo
Motor #3a5£UUBUNRNI
2 = 1 di ‘4 v 1 =y =
1.1.10 wnu Z avdisadissavdinaiount (Stroke) livasnin. 10 Haduns

k2 <l

1.1.11 Furtansdesdiyadasiumadussiiouneludades Buitt in) wuu Vibration Damper)
viaszuuiuiianda
1.2 yaAuan (Control Unit) Usznaudly
121 YAAUANNSALAUAILLAL X Waz Y output dwdediauandensgiuien 16
bit wazduLNU Z output AuARIBEngeed 26 bit  +/-211V
1.2.2 agdesfissuumuaumsineuiuuleudounduyia Digital  Control  System
ﬁmwu%uﬁﬁﬂfh
1253 fssuudadendyausdeatiuiin TCP/P Protocol Wi tsuuduiiandy
1.3 {ilUsunsudndagy (Software) mmmﬁqmsquumiﬁwmﬁqﬁ
131 nsialulus On Line asnsnvitladad]
1.3.1.1 Tsunsuzarunin Input Signal tagsgalihiounii 6 signats
13.1.2 Waunsuenanseauniliuaznduldatnsdalilos (Trace/Retrace)
1.3.1.3 awsauanannldgegalitesnit 8 mwilunaaenu
1314  aurdsosaainasiBosyainwlavaissesy Ao 2048x2048,  1024x1024,
512x512, 256x256 Uas 128x128 wiadnin
132 ms¥alailvmn Off Line aansovilddad
1.3.2.1 ausisaunsovih 3D Display Tel
1.3.2.2 sgsaaunsadiandlumiuanla (Color palettes)
1.3.2.3 9gAnsEu1TalanInmainyIe (Cross-Section Profite)
1.3.2.4 2¥Aa9aiIRIATIE Line Roughness wag Surface Roughness 1t
13.2.5 azfasannsods File Output lAstrales 3 WU As DIB Format, TIFF
Format way ASCH Format
1.4 w3nsuadludiauta 500 VA $1uou 1 4a
1.5 i} cantilever #m%u Contact Mode lLifiaendn 150 Fu
1.6 §i cantilever gw35u Dynamic Mode litiaundn 60 P
1.7 §i cantitever 195U Magnetic force Mode hitiaentn 40 Fu
1.8 i cantilever dwiu Current Mode lilfasnh 40 du

1.9 it cantilever 13U Surface potential Mode (KFM) Lifasndn 40 Ru




- \\g

o a o ' ' ' 2 o o
2. Lﬂ‘i@-ﬁﬂaﬂ‘ﬂ?m'ﬂ{ ﬁ"lﬂ‘iU\i"lUU‘imﬂﬁNa (ﬁ]’ﬂﬂ?W‘ﬂUWﬂHﬁBﬂﬂ’ﬂ 19 ‘L!‘J) FTUIU 1 Lasad

2.1

22
2.3

24
2.5

2.6
27

2.8
29

fhwnedsznananans (CPU) itiaandt 4 waumdn (4 core) wia 8 unwiadlau (8 Thread)

Taofimmidyarannfintiugulitioandt 3.2 GHz 91wy 1 mie

yneUsEInananas (CPUY Shiheanuduuy Cache Memory tuinlitieendt 8 MB

SmhuUssnanaifteuanan s Insdaudnuarodlaadimis wesini il

U Huunasitaudsmnuenainienaemanitmheamsmunalitssndt 1 GB wia

2) fmireUszuianaiieudninmiassagnislumiisUssuiananaisuuy Graphics
Proﬁessing Unit fanusalimizgausmanlunisianunmaeiidasndt 1 GB via

7)  fheUssnanalieaninmindeaguuiaeaasdn LU Onboard Graphics il
AN IalunT Iea TN lumsuansn auabiteandt 1 GB

fvtheAusvén (RaM) viia DDR3 wiadni duunnalidoundt 8 GB

fmhedmfuioya (Hard Drive) wda SATA wisfind summwglitesnd 2 T8 wie

%iim Solid State Drive wwnamuglidosnin 240 GB 911y 1 wiae

71 DVD-RW #30Rni1 T1uiu 1 v

fadaurossuLEIat e (Network Interface) LUy 10/100/1000 Base-T w3adn1 411

lalaendn 1 do9

Huthiuiuazand

Saanmmuuy LCD vieanin il Contrast Ratio laltfasndn 600 : 1 waefivunalivannia 19 47

F1uU 1 wiae

3. Wsaednsasiuiln 1une 3 KVA U 1 1AYed
3.1 figdslwdnsuuanidtiaanit 3 kVA (2,100 Watts)
3.2 fausasdlily input (VAC) laivaendn 220+/-25%

3.3 figasuseduleiiia Cutput (VAC) Lilsnanin 220+/-5%

3.4 gnunsadsaslisiag full Load laliitasndn 5 uni

¥
=t

4, ﬁ‘lﬁzém%’quqmﬂixmamaLLamammaw%'amﬁ'aa T 1 YA

5. fvdsdananansdudunsmirsnnuidnindavieldiuuaumneiniawndmietu

Ussndlnetfaansaunisusnianaenisuny

ar ¢

6. Fulsziunuamasiasinaenmatuaailitesnd 19

T b

R o & 2
7. figtisuuzihnisldeninias

8. SusnsRaseuasiinavsuntsideeissauannnidaueisdliegeidizdnsnm

9. szszaandweusuniely 120 Ju dudaainfuasuwluda

as o s 3/ o L. |
10. URNLNNNITRAITAUNARIABNADLAUE ﬂ"l‘é“lﬂl"“\"ﬁm'lﬂﬂh@‘ﬂﬂ‘ffﬂkﬂu‘ﬂtﬂﬂi’mﬂm‘ﬁ‘i'\ﬂ’!



AMENTIUNITINVBULYAVENTY UazimuaTsazdennudnuusams

1. wgatlism e UF85UNGIUNIT

2. wigigna

3. WERTTA

AU RI3UN73

FINE ATTUMBTIAYIYNTT

(Hahwmans1arsdilsnl fulvuea)

gamsUAETIVataumAlulaBTvIaRada Ty



