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4.1.3 fl11l!a1l!1~fl1 'Uf11~LLiilmLiil~~1~~~LB~\9l"lleJ~i11'Vi (Resolution) ~~~1~~~LB~\9l~~d 
- f'l11l!G11ll1~fl1t.tn1'HblilnLLiil\l~1£J~~LBtl\9l"lleJ~.f11'Vi1~ 3 'I.J11'ULlJtJl~ ~ 30 fi1G'I11G'I~ "1'VI-ru 

Secondary electron detector mt11~am1~~qjqj1f11f!l~\l 

- F111lJG11lJ1~fl1ttm~LLiilf1LLiil\l~1~~~LBt1\9l"lle!\l.fl1Yi1~ 4 tt11t~Lll\9l~ ~ 30 i11~11~~ G11V1-ru 

Backscatter electron detector mt~1~a.flTJ~~qjqj1f11f!l~~ 

- F111lJG11ll1~fl1ttm~LLiilmLiil\l~1~"~Lat~\9l"lle~~.n1Yi1~ 8 tt11ttLlJtJJ~ ~ 3 nl"b~~ G11V1-ru 

Secondary electron detector m~1~a.fl11~~qjqj1f11f!l~\l 

- f'l11lJG11lJ1~fl1ttn1~LblilflLLiil~~1~~~Lat119l"lle:J\l.fl1Yi1~ 3 tt11'UL1l\9l~ ~ 30 fil~b~91 G11V1-ru 

Secondary electron detector mt~1~am1~~qjqj1f11f!l~1 
- F111lJG111l1~fl1 ttn1~LLiiln LLiil\l~1t1~~Lat~\9l"lle~\l.n1Yi 1~ 4 1.111 ttLlJtJl~ ~ 30 nl" l1~vl a1V1-ru 

Backscatter electron detector .fl1tlb~a.fl11~~qjqj1 fl1f!l~1 

- F111lJa1ll1~fl1ttn1~Lblilflbblil~~1~~~La~\9l"lle!~.fl1Yi1~ 10 tt11'ULll\9l~ ~ 3 n1~11~vi G11V1-ru 

Secondary electron detector .fl1CJb~G1i111~~qjqJ1fl11'!~1 
4.1.4 G11lJ1~m.J-ru~\lr11Fl11ll~1~~fl~ (Accelerating Voltage) 1~tt·tb~ 0.2 - 30 n1~11G'Ivl 
4.1.5 a1ll1~fltl-rurh;r~"llt11t11~ ~\lLL~ 6 - 1,ooo,ooo L'Vh 
4.1.6 am1t~fllflJ1fl1fll ~~~1t~G'I~Lat~\9l~e~ 1 tld 

- High vacuum Fl11ll~'U e~~~ 6x10-4 Pa 'VI~B~fl11 

- Low vacuum f'l11lJ~'U e:J~1tt•tb~ 10 5\l 200 tl1G1Fl1~ 'VI~elfll1\lfl':h a1l!1~flb~e!fltl-ru119l ... 

- ESEM F111lJ~'U e~~1tt•zb~ 10 5\l 2600 tl1aF11G'I 'VI~e!fll1\lfl':h G111l1~flb~e:Jntl-ru1~ 
" 

4.1.7 ii~1-ru"'qJqj1fll (Detector) ~\l~1£JLB£J\9l~B1tlil' 
- ~1-rU"'t'\!'l\1fliLLUU SE detector G11lJ1~flvl1\l1'UVi~qJqJ1f11f!l~\l €1~1\ltJeltl 1 ~1 . . 
- ~1-ru"'qJqpruLLUU SE detector G11ll1~flvhnuVi~qJqJ1f11f!l~1 m.h~tim.J 1 ~1 

- ~1-ru"'qjq)1fllbbUU SE detector G11ll1':iflvl1\l1'U~G1i111~~\lbL'J\9lae!l! ESEM €1~1\ltJe!tl 1 ~1 
CV Q.l CV I 1.1 0 I 0 ..J 

- \9l1~UG1qjqj1fllbbUU Backscatter electron detector eltl1\l'Uel~ 1 \9l1bb'VI'U\l G11lJ1~fi'V11\l1'U'Vl 

~qjqj1f11f!l~\l ~qjqj1f11f!l~1 1~ 
V 1 ° <V I ) q q <V I 1tl.r 4.1.8 'VIel\l atJJ1eltl1\l (Specimen Chamber lJ~1ti~~LeJ~\9l\9l\ltJle:J 'U 

- b~'U~1'Uf!I'U~n~1\l 34o ii"~LlltJl~ 'VI~e:J1'VIrun11 '1.1 ., 

- ii port "1'VI-ru1ri lhl\91 LL~t Accessories ~1\l"] a~1\ltJB£J~1'U1'U 12 "lia\l 

- iiml'a\la1'VI-rutJJ~11ilG1BUii11LL'VIU~"llB\l~1B~1\l1tt~a\l1ri~1B~1\l IR camera a~1\ltJe:Jtl 1 

li11LL 'VIU\l 

4.1.9 ~tUU~qjqj1f11f!!LbG'tt~lJ tJ~~fleJU~ldtl 
- ii Rotary Pump e:J~1\ltJe:J£J 1 ~1 

- ii Turbo Molecular Pump tl~t~'V15i11Vi~\l €1~1\ltJB~ 1 ~1 



- i.'l1l.l1':itli.'l~1'1i.'l.fl11~'l'Y'Y1f11PI1-Hw~e:Jl.J t-n.nu1~mtJ 1u 4 u1VI 'VI~e:J'!Je:JtJf111 

4.1.1 0 bL vJ'I.J'J1'1~'Je:J~1'1 (Specimen Stage) ih1t1a~batJ~~'I~e:J 1 'l..liJ 
' ' "' 

- U.vJ'I.J'J1'1~'Je:Jci1-:JU.'U'U Motorized fl'J1l.Ju.l.iu~hi.'!'l i.'I1:W1':itlf'I'J'Uf'll.Jf11':ibf'l~e:J'I..!Vl~1'1..11ll1~ Vi'~ 

u.nu x bh'im.m'l1 110 iJa~l.1ll'l':i 

u.m..1 Y bhj'e:mn11 110 i1a~l.1ll'l':i 

bbf1'1..1 z 'W'\Jmm-h 65 i1a~llll'l1 

'VIl.l'l..l 1~ 360 mm 
' 

" ' 

i.'I1:W1':imatJ-:J1mu"lh'l -15 fi-1 90 a~fd!1 

iivtl~~'Je:J~1-:JbL 'U'Ul.l1tJI':i~1'1..1 i.'l1lJ1':iU1~~'Je:J ~1~'\J'I..IU. vJ'I..I'J1~~'1..1'11'1..1"il'l..l1~ 12 i1a~1.11m 1~-w~a:w ... 
nu 18 ~1U.'VI'I.i'l ~1'1..11'1..1 1 ~'J 

4.1.11 f'I'J'Uf'I:Wf11':iVh~1'1..1"ila-:J1~'U'U1~~1f1f1~'Ue:Ji~bLa~1.111~ i.'l1l.l1':itlfl'J'Uf'll.lf1111'Ylni.'l (Focus) R'J1l.Ji.'!'h~ ' . 
(Brightness) f'l11l.J f'll.J 'li' ~ (Contrast) Ll1' 'U f'l 'l 1l.J i.'ll.J ~a .fl1 w (Stigmatism) Ll1' 'U rh a 'I "iJ tJ 1 tJ 

(Magnification) L'll~tJ'I.J~'J1'U"'qJqJ1W u.a~~'l..l'l1~aci1-:JbuJuEi'1 
4.1.12 i1.W-:Jf'1offu undo/redo a1'VI1''U~e:J'I.Jf1a'U'VIa'I'VI~e:J 1'\J.01-:J'VI'!J1 "iJW~vl1f11':iU1''Uil1W Lvie:Jf'I'J1l.Ji.'l~l'l'Jf1 

':i'J~b~'J 1 'l..lf11':i'l..l1umw 

4.1 .13 i.'I1:W1':itlf'I'J'Uf'll.Jf11':ivl1'11'1.J"ile:J'If1~e:J'I~a'Vl':i':ifd!tJ~hanl'l1e:J'I.JU.a~n"'m IR-CCD a1'VI1''ULLi.'I~'I~1U. Vl'l.i'l 

4.1.14 

4.1.15 

4.1.16 

' ' 
~'Je:J~1'11 u-Ha-11a~'Je:J ci1-1~1 CJ':i~'U'Uf'l e:Jl.l'W'J Ll?le:J{ 'U'I.Jiile:JL~cnnu n'Uf1"'e:J~Iila'Vl':i1fd!tJB La f1 l?l':ie:J'I.J 

' 
i.'l1lJ1im1uVinial.laW1':i1iJ Ll'lai ':i1tJa~LatJ~~'le:J~1'1vTt "lit um':i~m~n 1 uu.~ci~':i'l..l1~ 

" " 
i.'l1lJ1':iUU'I.JVif1.fl1WLtl'I.J1vlGl~~l'le:Ja '1..11:Wi.'lf1a BMP, TIFF u.a:: JPEG ~f'I'Jil.Ja~batJ~i.'l~fi'l 25"'1'1..1 

' " 
'Wm<111a 'VI~e:J 6144 x 4096 'Wm<111a 

fJWam~ru~LuW1::-q~1Lf'l':i1~~tn~ (Energy Dispersive Spectrometer, EDS) i'ifJWi.'llJU~off'l..l~1 
"' "'"" ~'1'1..1 

- ~'llmrul'l':i'Jiii1''U"''lJ'Y1ru'S'IaLanfll 

- ~u~1'U"''lJqJ1ru'WtiatJn11 10 1'11':i1'1i1a~l.1ll'l':i 
- fl'J1l.Ja~LBCJ~fi'l 129 eV 'VI~e:Ja:.:LatJ~n-;h Liiav11m':i1~~'Jtlli1~ manganese (Mn) ~':i~~'Uoffu 

wa.:J-11'1..1 Ka u.a~ \?lll.J:W1\?l':i~1'1.J 15015632:2012 ... 
- i.'l1lJ1':itll'l':i'Jiii1''UaqJqJ1W1~fi'l 100,000 count per second (cps) 'VI~e:Jl.J1f1f1'h 

- vl1f'I'J1l.JLV'I.J1~CJ Peltier Cooling System 'W~a-:J1-U'tu1mblii'I..IL'VIa'J 

- i.'l1lJ1':iU1Lf'l':i1~~u.a::':i::'U"IlU~"ile:J'Ili11'11~81'11 u~~'IU.~li11'lb'U~ab~tll.J (Be) 5-:J li11'ltlb1b UCJ:W 
, , , • \J 

(U) 

- i.'l1l.J1':it11bf'I11~'VIL~~'IU. 'U'U~~ (point scan) u.a::u. 'U'Ub"''I.J (line scan) 

- i.'l1lJ11tlf)1'VI'I.J~a~LL\?lf1~1'1n'I.J"ile:J'Ili1~U.~a::"llU~~LLi.'I~'I'Vl1'11ile:Jil1W1~ (Mapping) 



~ d' .d 0 

4.2 fltl11r.1L~tl~Lr.tlfl1\Jfl11n1~~1~1'U1.1tl~ (SEM) ;11'U1'U 1 1.1~ • 
fltu~m:tw:: • 

4.2.1 i!'VIt.bt~'IJ~~111&'le.J&'lmn-l (CPU) 'Wu-emn-J1 4 LLO'U'VI~n (4 core) lii1'U1'U 1 'VIt.bt~ i!V!'t.bt~m1111ii1 

LL'U'U Cache Memory 'll'U1~1~11-emn11 8 MB ilm111L~1~'lJfY1UJ'U1~m~'U~1u1~11-emn11 3.2 

GHz 

4.2.2 ii'VI'Il1t~'IJ~~111&'le.Jm~mL~~\Ifi1Vi 1~t~i!f'lru~m~ru~B~1\11~B~1\IV!tl\l V1~B~n-J1 ~\ld • 
LiJ'Ubbe.J\11\I~'S b ~tl bb~~-lft1Vi Lbt10~1nbLe.J\11\I~~'VI~n~if'VIu1t~f'l1111 lii1'1l'U1~ bJutJt~n11 2 GB 

' "' VI~ Bil 'VIU1 t~tb~111a e.~"' L Vi B LL~ ~ \l.n1Vi ~~~\I tJ ~.n1 t~ 1 'U'VIU1 t~'IJ~ ~111"' e.J&'l n &'11\1 LL u u 
'II 

Graphics Process in-s Unit ~G'\1111-s" 1iwJ1Uf'11111~1VI~n 1 'Un1'SLLG'I~H.fnfi'll'U1~ 'W'I!t!t~ 
n-J1 2GB 'VI~Bii'VI'Il1m.h~111"' t:.~m ~B LLG'I~\Ifi1Vi~ilf'l1111~1111~" 1 um~ 1 i'VI'Il1t~m111~1 
'VI~n1unT~LL~~\Ift1Vi'll'U1~'W'I!Bt~n11 2GB 

4.2.3 i!'VIU1t~f'l11111ii1'VI~n (RAM) "!ltJ~ DDR4 'VI~t!~n-J1 il'll'UI~ bJutJt~n11 8 GB 

4.2.4 ii'VIU1t~~~Lnuim.J&=l (Hard Drive) "llil~ SATA 'VI~t!~n11 'll'U1~f'l1111~1~'1!t!t~n11 2TB 'VI~t! "!JU~ 

Solid State Drive '!l'U1~f'l1111~1~11-emn11 240 GB lii1'U1'U 1 'VIU1t~ • 
4.2.5 if DVD-RW 'VI~t!~n11 lii1'U1'U 1 'VIU1t~ 

4.2.6 i!-dtJ\IL~tll.J~tl~~'U'Ubf'l~tJ'lhu (Network Interface) LL'U'U 10/100/1000 Base-T 'VI~B~n11 
~1'U1'U'Wut!t~n11 1-dt!\1 

4.2. 7 ii"liB\IL~tll.l~B (Interface) LL'U'U USB 2.0 'VI~B~n11 'WuBcm11 3 "liB\! 

4.2.8 ifLLU'ULL&'l~L111~ 

4.2.9 ii~Bft1ViLL'U'U Led 'VI~e:J~n11 ~Contrast Ratio 'WuBun11 600:1 LLm~il'll'U1~'Wue:Jun11 19 -61 

lii1'U1'U 1 'VIU1U 
.cal Q, " Q , .dll Q, 0 Q 

4.3 l.f\1il~r.Ur.1.1Uf\l.i\l.'llil1 V11il1.1Uf\ LEO 1.1119\1 1.1Uf\ Network 1\11U1U 2 'tif\ 

fln.I~O\!ttu:: 

4.3.1 ilm111a~Lat~~1 um~'W11Yi'b.iu-ewni1 1,2oox1,20o dpi 

4.3.2 ilm111L~11um~'W11~~1\I'Wue:Jun11 27 'VIU1~Bu1Yi (ppm) 

4.3.3 ~1111~"w11~LBn~•~n~u'VIu1eJ\Pl1 u~1~ 

4.3.4 ii'VI'Il1t~f'l1111~1 (Memory) '!l'U1~'WuBun1• 128 MB 

4.3.5 il"liB\IL~tll.l~tJ (Interface) LL'U'U USB 2.0 'VI~B~n11 lii1'U1'U'WuBun11 1 "liB\! 

4.3.6 il"lie:J\IL~tllJ~tl'S~'U'ULf'l~tJ·thCJ (Network Interface) Lb'U'U 10/100 Base-T 'VI~B~n11 ~1'U1'U1~ 
'l!e:Jun-J1 1 -dB\! 'VI~tl ~11111tt1i'I1'U~1'ULf'l~t!'li1CJH'G'I1CJ (Wi-Fi) 1~ 

4.3.7 ilm~1~m::~1~1~-s1l.lnu'W'I!e:JCJn11 250 ~.~.~u 

4.3.8 ~111Tm1m~nu A4,Letter,LecsaL LL&'l~ Custom 

• 



4.4 Lfl~ti·Utlfl~fL'lV~~u.vhn1RilLRtli 
Awan~w:: 

~1\.11\.11 "qR 

• 
4.4.1 U.'V1ci\ln1Lu~-r\l~'hemi (X-ray Generator) 

u.'V1ci\ln1Lu~-r\laLeniiin1a\la\la~ 6oo 1\Pl~ " . 
'V1afll'lLBf1~L ':i6a1l.J1'H1~1EJn1a\11 vlvh HibhJ'flf.Jf)',h 1 n1a1\Pl~ 

a1l.J1':it'ltl1'V1'W~~hf111l.J~1\I~f1mvlvh1~n\mae~-r\laL'flf1~1m'W"li1\l 20- 40 n1abal1 u.a:aJ-ru 

fh 1~ Via~ 1 n1a bav! 

a1l.J1':if1~1EJm~LLa1wih1~nu'V1ael'l-r\laLeni1~ 1'W"li1\l 2-15 ija~u.el.lu LLa~tJ-rul'h1~Via~ 1 

ija~LL'fll.J{J 

'V1ael'ln1L i11'1-r\laLenia1l.J1':it'I'V1cim~'W 1~EJ 1 i.J1ni'Wvi'11 tJ 

'V1ael'ln1Lu~-r\laLeniiiLihvhil1f1'VIfl\ILL~\I (Cu Target) LLatLtl'W'lliil'l Normal Focus 

4.4.2 ci1'W1'~l.ll.JU.a~f'I1Uf'll.Jf11'Hf'l~'fl'WVi (Goniometer) . , 
a1l.l1':iO'VhnTmun'W~l.l (Scanning Range) 1m'W"li1\l -3 ih +145 'fl\lf"\1 (2Theta) 

f111l.!L~1~\I'll'l1'Wfn':iaLLfl'W 500 fl\lf"\1 ~fl'W1Vi (Scanning speed) 

a1l.!TmtJ-rum1l.JatL~EJI'l~1'll'l .ff'Wa~ 0.005 'V\If"\1 (Minimum step width) 

-rf"'ii'll'fl\la1'W11'l~l.l 150 ija~IJ.JI'l':i (Goniometer Radius) 

f111l.JU.1i'WV11'Wm':iaLLfl'W +/-0.01 fl\lf"\1 (Angular precision) 

a1l.l1':it'I'IJ-rum1l.!L ~11 'Wt11':iaLLf1'W (Scanning Speed) 1m 'W"li1\l 0.01-100 'fl\lf"!1~'fl'W1Vi 

(2Theta) 

4.4.3 ~11'l':i1lil1'1'1-r\laLeni (X-ray Detector) 

1111'l':i1'i111'lu.um11'1L~1 (High Speed 10 Detector) 'l!U~a1':i~\1~1'th~ane'W (Si Strip) 

ii'\)TU1'W"litl\l (Pixel) lllti'eEJn'h 128 -dtl\1 

ii Spatial Resolution lllti'eEJn';h 100 1l.l1f'l':i1J.JI'l':i 

ii~'Wvi1'Wm':i-ru£YqJqpw (Active Area) 'I.I'W1~11iti'eEJn';h 256 1'11':i1\lija~Ll.ll'l':i 
ii"ll~ Knife Edge Collimator a1-v1-rutJ-rua~ Background ~~l.l~1L~Eln1':ibf'l~mJ~ 
u.uuai'IL'Wmi (Variable) ae~f'lae\lnum':iLf'l~'fl'W~ 'l.l'fl\la1'W1'~l.ll.l (Counter Arm) • 

4.4.4 ':i::UUfl11l.l'lJael'l.ti'EJ 

ii'lJ':i~l'la1'V1-ruue\ln'W-r\laLeni ex-ray Shutter) 
" 

ffi.vlu~\ll.~m.1amu~ m':i-v'i1\11'U'I.Itl\1Lf'l~tl'~~"'1l.l1':i~l.ltl\II.~'U1~~1CJ 
iiul.JumU'W (EMO Switch) a1'V1-rU'V1Ell'ln1':i-v'i1\11'W 'l.lfl\lbf'l~'fl\lf1':iruLnl'lm':i-v'i1\11'W~~~a1~ • • • 
ii':i~UUf'l11l.J'lJatJI'l.fi'mL UUeJI'IL 'Wmibi1eiif'l11l.J~I'l'lJn~iLn~nu\ii'1Li'l~tl\l L "li'W ':i:::UU'il~ 13J-v'i1\11'W 

L~ 'Vii n 1':i L tJ ~'IJ ':it 1'\'l.lfl\1 Lf'l~fl\1 U.at':itUU lil~ LL ~\I L~ fl'W fl 1 ':ivl1\11'W L~eiin ':it ua'V1~tlf'l11l.J ~1\1 
" 

~nmwvhe'll'l'\.ln~ 



4.4.5 Btlmru'\.J'j~nt:~u • 
LL~'U1ci~1Bci1~~~~1J1';11nun'J (Glass Sample Holder) f'l11:wan 0.2 i1aaL1JI9l'j ~1'U1'U 20 

LL~'U 

u~'U1ci~1vci1~~'1-11:w1';11nLLn1 (Glass Sample Holder) f'l11:wan 0.5 lJa~L1JI9l'j ~1'U1'U 20 

LL~'U 

LL~'U1ci~'JBEh~~'l-111l1';11n';11nB~ikuv:w (Al Sample Holder) ~1'U1'U 20 LL~'U 

iJ~1'j~'Je:Jci1~1J119l'j~1'U~1~'SU'jfl~';)1f1 NIST l.'i1VI'S'Utl'SuLViCJmJ1Jf11'j1Lf'l'j1~,e:Jci1~tieJCJ 1 
~ . 

"'lii~ 

ih~UU'j~U1CJf'l111J~t:l'U ~1VI'!u'VIae:J~L8n"'fL'j6fl1CJ'UBn (External Chiller) 1-ih~uu~1f'l111J 

L~'U1~ml1n~'Uvf11tl ua~iif11 Cooling Capacity 'Wt!Bvn11 1300 1191191 

1 '\.J'jum:wmuf'l:w f11'j 1 off~1'U ua~'\.J'j~:IJ'Jae.Ja"!.le:J~ Lf'l~e:J~ LBn"'! L 'j6~v-lbL vhn 119li1LI91Bi 
' 

ffi U'jLLm:Wl.'i1VI'S'Uf11'j1Lf'l11~,L =5~f'lUJfl1~ (Qualitative) • 
m U'jLLm:w f11'j1 Lf'l'j1~,'VI1R1f'ld1:W L V'Ue.Ja n (Application) 

ill U1LLm:Wf11'j1Lf'l11~,'VI11f'l'j~~-s1~'tlt:l~e.Jan (Rietveld Academic) 

L '\.J'j LLm:W L '\.1~ CJU L Vi CJUoUt:l:W a~1~';11 f1 f11'j1Lf'l11~,~1t:l ci1~ L =5~ f'lUJfl1~ tlU~1'UoU eJ:Wil 
'U , cQ '\J 

el1~~~ (PDF-2) ~~~~'I-111~CJ ICOD (International Center of Diffraction Data) 

L'UL'Je:J~off'U"'WIVI LLa~iie:nCJ(License) 1i~1'U 5 \J , ' 
1 '\.J'j LLm:W L tl~CJUL Vi CJUoU B:Wal.'i1VI'!u1 Lf'l'j1~'V1Lf'l'j~~-s1-:l'tlt:l~e.J an nu~1'UoUB:Wath!JB.:J 

" ... " 
(COO Database) 

Q ' d el "' ' ...J "' d "" ., 4.5 flv11W1L(;Iv'Ufl~v.:~u~:111a~a~:'U'Uflv11W1L(;Iv~uan"1\Jn'ULfl~v-:~11v'VIan \11\J'l\Jl 'qfl 

fltua'n~ru: 

4.5.1 iivi'U'J v'\.1 'j~l.J 'HHJ ana 1 ~ (CPU) hltiew n-l1 4 u n'U v"r n ( 4 core) ~1'U1'U 1 '\.n.b CJ ii 

'VI'I.bCJm11J~1LLUU Cache Memory "!.I'U1~b.ltieJCJf111 6 MB iif'l111JL~'Ja'f1Jqpru'UTWnT~,'Ujl1'UhJ 
tiemn-l1 3.0 GHz 

4.5.2 ii'VI'u'JCJ'tl'j~l.nae.~mvlem~~~m~ 1~viif'lruan~ru~mh~1~mh~'VI~~ 'VI~e:J~n-l1 ~~u • 
L tJ'ULLe.J.:J'J~';)'jL vlvu~~~m~ LLCJf1';)1f1LLe.J.:J'J~';)'j'VIan~ii'VI'u'JCJf'l11:W~1"!.1'U1~ b.ltit:~vn11 2 GB 

'VI~Bii'VItbCJ'\.J'j~:W'Jae.JaL vlt:~ LL~~~.n1~~~~~ t:1 ci.n1v1 'U'VIthCJ'\.J'j~:W'Jae.~ana1~ LL uu 
" 

Graphics Processing Unit ~~1:WTW 1iwu'JCJf111:W~1'VIan L'Uf11'jLL~~~fl1~"!.1'U1~ b.ltit:~CJ 
ni1 2GB 'VI~Bii'VItbCJtl':i~:W1ile.JaL~BLL~~~m~~iif'l11:W~1:W11f:lL'Un11Loff'VI'thCJm1:W:51 
'VIan 1'Um'jLL~~.:Jm~"ll'U1~ 'Wt!Bvn11 2GB 

4.5.3 ii'VIt.bCJm1:W~1'VIan (RAM) "!!U~ DDR4 'VI~t:J~n-l1 ii"ll'U1~'WtiBCJn11 4 GB 

4.5.4 ii'VI't.bCJ~~Lnu-b't:~:wa (Hard Drive) "!!U~ SATA 'VI~B~n11 "!.I'U1~f'l11:W';11lltit:~CJn11 lTB 'VI~t:J "'IU~ " . 
Solid State Drive 'tl'U1~f'l11:W:Ub.ltieJCJn11 120 GB ~1'U1'U 1 'VItJ'JCJ 

' 



4.5.5 iJ DVD-RW Vl~e>~n-J1 "ilTUTU 1 Vlt.bv 

4.5.6 iJ-de>\IL~m.J~e>1::'UULI'l1e>"lhEJ (Network Interface) LL'U'U 10/100/1000 Base-T Vl1e>~n11 
'oilTU'l'IJUl't!e>vn11 1-de>\1 

4.5.7 iJ-de>\IL~e>:l.J~e> (Interface) LL'U'U USB 2.0 Vl~e>~n11 'W't!e:mn11 3 "lie>\1 
Q ... '1 A. .. .. 

4.5.8 ~l.l;u'IJ'Vi~'ViU."'::Ul1~ 

4.5.9 lJ'IB.fl1'ViLL'U'U Led Vl~e>~n-J1 ri Contrast Ratio 1ll't!e>vn11 600:1 LLG'l::lJ"!.I'IJ1~'W't!e>vn-;h 19 -d'1 

"il1'1J'J'IJ 1 VIU'Jfl 

4.6 Lfl1e>·Uh"5e><~JL'ri.Yh ;)1'LI1'LI 1 1!" 
Acuan'l!tcu:: • 

4.6.1 iJrha.:J1i'lvhtlh'IJ'Lie>n'W't!e>vn11 3 kVA (2,100 Watts) 

4.6.2 iJ"li'l\ILL1\I~'LI1i'lvh Input (VAC) 'W't!e>vn-J1 220+/-25% 

4.6.3 iJ"li'J\ILL1\I~'IJ1i'lvh Output (VAC) Ul1.11nn-J1 220+/-5% 

4.6.4 ~11.11"5m111e>\lli'lvh~ Full Load 100J't!e>vn11 5 'IJ1Vi 

5. .Ue> fhVI'Lifl 

1. cJe.J~~~e>'l1~-r'Um1-rmu\ll'lNm'Vi~11.11::'U'U ~11.11.11~1;j1'\Jt:nn"' 
~ • Q 

2. cJ"!.I1 fl ~ u\ll:n 5~ n11 1 on\11'\J Lm:: n11U11 \1-r n~1 bfil ~e>\IL~ fl cJ"!i1'1J1 nr Lu'Vi1::'V11\IVI~ e> cJ L ~m'll1nr '11 ncJe.J~ ~ 
, , ,. Q~ ,.. Q~ 'U 

'1'\Jm on\11'\J~11.111 t11 on\11'\JLI'l~u\ll~e> ~1\ltln ~ el\1 i'lth::~'Vl5.fl1'Vi LbG'l::U11\I-rn~1 b -d'u\1 ~'IJ 1~ bel \I 
~ ~ . 

3. cJ"!.II u~e>'lli11"11m il1EJ'th'l-vi'ti1'1J1 ruPJ'IJ 1 'VlEJ Yi~1'1Jm".iilml'U".i~.y\~,~1".it1,Je>~ LL"':: ~V1~ \I'll~ Lfil~e>'li'le>., 
~ ... . 

'11n h'I\11'\J~e.J~~ 1~v\Jl1\I'Vi~e>1.1LL~~.:J 1 'U-r'U".ie>\1 "il1'1J1'1J'W't!e>vn-J1 3 fil'IJ 

4. cJ"!.I1V~B\ILLa~\ILe>na11n11b tl'LI~'JLL 'Vl'IJ'oil1'VIU1V L~V\Jl1\1'!1ncJe.J~\Jl "!.IB\I'Il~Lfil~u\li'lu"'l 
~ ~ . 

6. m"5~'U\h::n'LI 

iJm".i-ruth::n'LILI'l~e>\1"1 'Vi~e>1.le>'tJmuhh:me>'Ue>~1\l'l!e>v 1 ti1~V'Vl1\I'U~~'VlL oil1~1'J'!L ;il'l LPI~e>'liJe> 1l1iJ • 
'tJ".i::~'Vl5m'Vim1vl1\11'\JLLa::ti11\l-rn~1e>~1\l'l!e>v 2 fil.f\l~e>tl vr~e>'Vln 6 L~e>'IJ 1~v 'WiJflh ti~1v 1~'1~\1~'\J . , 

7. "5::ti::L 1a1L'Lifl1"5fl1Lil'Lifl1"5 

'WLn'IJ 120 1'\J ti'U5~'~1n1'1Ja\I'IJ11.11'1Jatyty1 

B. "5::ti::L 1a1fl<ll3JiltJ'lleH'H~il<ll1'LI 

cJ"ll1V~e>\1~1L'il'Um1~~~'~ LLa::"'-:~1.Je>'UR1.t1rutti'Vi-ru1.11a~e>'tJmru'tJ1::ne>'U1l1La~'~ mv1'W 120 1'W 'li''U 'U 41 , , 

5~'!1n1'1Ja.:~'IJ11.11'1Jatyty1~e>"!l1EJ am'IJ~~~~\1 e>11'111L~EJ'IJ111.1 imm11.11 



9. 1'1L~'l.IL'l.ln1'j~fi'V11 

~'Uth::::U1ru~1'VI~'Un11~~'VI1n11~~tmfl~miJa1Lf111:::\.i1£1~ ~TUTU 1 '!l~ L~'U~'U'th::::U1ru'l.h:::~1U 
~Uth::::u1ru 2562 1'J:u'J~L~'U~'U'I.h~:U1ru~~~'U 9,200,000 'UTVl (Ln1~1'l.li:lmLL£1'U'U1Vltl'J'U) 

~Q • d " A Cll. ...J II .Q 4 4 Q. Q 

10. iUl1'U'Vlflfl9lil~'Wil'Uil'Vl~1\J'Uil11~~Yi1!L9l1li.I.~::"~'UilLii'Uili.I.'U:: 1';11'UU 'VI~ill.l.i!MA111JA9l~'VI'U 
~ 

t.h:::"l!1"ll'l.l~i:l'l.l hi:~1:U11(ll'l11ruL£1'Wa"li'a~~ L ~'l.I'VI~a"li'mi:!'l.lmL 'U::: LMCJ'JnU~1~"ilau L "il~P~"ila~~1'l.I~(T erms 
~ 

of Reference: TOR) Ltl'l.la1CJ"'mlrueJ'm~1 L~EJV11~hh1;ruEJ~P~au~u~1'U~LP!1; (EMS) 1~~ 
ilm'Uvi~fl~a ~1'!.1~£1~ :U'VI11V1CJ1"'m Vlfl t 'l.l Lafh1"ll:U~fla~1'l.I'U1 

' 
La"il~ 128 t"l'l.l'l.I~'JmLn'J ~1uai1~L~am:hi • .nmila~ ~~'VI1~L:SEJ~1'VI1l 503000 

L'Vl'jAYi'fi/l'VI'ji\1~ 0-5392-1444 ~a 1321 L1u1'1!91 http://vvww.rmutl.ac.th 

'VI1l1tlb 'VIfl • 
1:11511ru~"I!'U~~a~m1Li:I'Ue:JbL 'U~ i'oil11ru 'VI~a£lf111:UL~'U ~a~LU~Lt.JEJ~a bba:::~a~"ila~erl ~"li'e:Jbi:~'Ua 

~ ~ 

(a-'!~a) ....... ~ . :~~::J_~ .............. ............ . 
(~"li'JCJPI11:11Pl11'111EJ.fl1fl.fl~ '.il11.fl~) D1~51'Un~1:Un11 

; ~~ 
(a~"l!a) .............................................. ... . 

(~~~a) ........... ~- - -~·· · ···· · · · · ····· · ·· 
(er"li'JCJf'111:11Pl11'111EJ:u'U1m m1~'U5) 
~ ' 
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(N!t-LBLWLt) t-L~ULWLtt-BO.LitiA.t-~lt1. n ".)) 
... " f' ' 

(n.t~lA.LI1n~m·B~nL~L,V1) !A.LI1 ooo'ooeb)'~ nt1nl;1 

(t-Bt-LeLWL.t) t-L~ULWLt~nKLUIA.nt, ·w 't:ll' II Of"~& 

!A.LI1 ooo'~w L~L!. ~fl.® n.tnL~ 'ft\>llrl ~Lnfl. L~t-ttt-B!.L~t-@~~1 ~-G) 

!A.LI1 ooo'G)G) L~L!. ~fl. ® ntnL.~ (1!>~111111) ~~~trt::t[\rl.Lt-11£.1t1.L~ }Bij)1t~rtB~t-B~~1 l>"Cb) 

!A.LI1 ooo'OOJ:l'lrl L~L!', ~fl.® ntnL~ }Bij)1!Jij)1Uf.~,~~~f.1JI,UB1t-B~~1 ;ll"Cb) 

!A.L.I1 oo~'l>® L.~L.!. ~b. C&\ nt.nL& )\JOMfaN ~nil. L.~t.Ul. 031~1'\Jl.B!.It\ !.B!bo1t!1~1'\Jl.M.ttM.t-B!.~1 w·Ci\ 0 '=" 0 ~ ,.,. , ~ , 'C7 F' 

!A.LI1 ooo'ow L~L!. ~b. ® ntnu~ (Cb1!A.I111 11)~~~trt::tn 1'\Lt-rLf.ltl.L~ f.Bij)1tM.rtB~t-Bf.~1 Cb)"Cb) 0 F' 1° 1"'0 0 , 'C7 p 

tt~l4~n.k~~rut.rt::tp.n.t-nt1t-t ·C81 

!',ij)~L~rt!.Wt~t 
.. "" 
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