
·h:~'UiltJL'UI'l"tm~~1'U (Terms of Reference: TOR) 

n~il~\l"''Vl':i';HfU 1 'U\91 'V'l~il:U'UWI~il~li'l':h~'&hVI~tln1':i L~:ULLli'l~1~ 1 "ll\91 
~ 't 1 1 

li'I1'U1l A'Jn':i':i:U b~Hi1LL"'~~~LL 'JWI~il:U FIN~lA'Jn':i':i:Ufl11i'tl'l{ 'Uil~:UV11l'Vlfl1Glm'V1Fib 'U b"'~':i1'U:U~FI"'~1'U'U1 

1. FI11:ULU'U:U1 

Vl~m11'l':ilP11m':i:u btl 51 LL~::: lf'llm':i:ULVIijv~Ld Aru:::1mm':i:Uf'111iWl{ :UV11l'Vltl1~m'V1Ab 'Ub~th1"ll:U.:JA~ 
" 

~1'U'U1 L~tJ.:J1 Vlli1~vhG1ruruT~'u'Vl 'Ui~mL~:::.W\llJ'U1 'U11'lm':i:w 1 'U.X1.Uv "m':i.W\llJ'UT11'lt1~~vtJ 1~~1n b':i.:J1 'Wvh 
Ill llll 1 , 

~1VI~\JLU'U11'lt1~'U1'Un1':ie.J~I'l1G1Wt'Vl'U1'W" ~1nm':i1'W~1~1tle.J~I'lLL'IA.:J'lh:::L'Vlf'11'VltJ (rwJe.J.) ~TUn.:J1'U~.:Jv~ L~'!J~ 53 
' ' " 

Vlli 2 t1'U'U~1'ruG1ilm.:JI'i' ~1'U~'U1.:JmltJ ehL.nv'U1.:JmltJ ~.:JVI1W~'U'U'Vl'U~ 1'Ul.:JL~'U1l1Ln'U 6,737,213.68 u1'V1 
" u ' 

(VIn~1'UL~Wt LLG1'UG11:WVI~'UL~~.W'UG1v.:J1'vtJ~'Uii11:W'U1'Vl Vln~u m.J~G11'l1.:Jrl) 1~ vij':i::: v::: L 1m~1L ii'Um':i bA':i.:Jm':ii~v 1 

tJ 6 L~v'U ~.:JLL~1'U~ 1'U~ 5 ij'U1A:W 2561 Ci.:J1'U~ 5 tl'Ut11ti'U 2562 b~tJ1~1''Uv'UlJ~n1':i~~~v n~v.:J~~'Vl':i':if'lU 1 
' ' 

'lJ~ ~1'v:W'lJ~~v.:Jii1l1.:J~1VI1''Un1':iL~:WLLG1.:J1~ 1 'lJ~ 1'Ul.:J L~'U~l 'U ~1.:J'1Jv.:J':i1f11 L I'l1 L e.J1 629,160 'U1'Vl ~A.:J LVI~tltl~ 
, , , '\J 

L tiv.:J~1nAru:::~1~ vijm1:w~1 L U'U~v.:Jm':iml ~G1vu~n~ru:::'V11.:J mvm~'1lv.:J1G1~ L ~vm1:w L .U1 hei.:Jm':i~~v ~ m':i 
" ' " 

LLt1nmm~1n '1lv.:J11i1~n~:w"B~Lnl'l LLAm~ tJ:Wvvn 1"11~ LL~:::v~ihh vvn~1nG11 ':i:W~Vi 'U~lmVI~nvvn 1"11~ 
' ' " 

vi'.:JJ'U'V11.:JVI~nG11'l':ilP11m':i:w btl 51 LL~::: imm':i:WL Vlijv.:JLd ~.:Jijm1:w~1 L U'\.J~~:::~1L U'\.Jn1':i1 '\.Jn1':i~~~v 
" 

A1Ji'ruonl'l1m1vm':ivi'.:J LL '\.J'U L ~v 1 ~nT'j~1 L ii'Um':i.:J1'Wi~v 1 '\.JA~.:JdLL~l LG1~~~'UI'l1:wri1VI'\.J~':i:::v::: L 1m 1 'UG1'1J'IJ1 

2. 11'lflth~li'I.:Jrl 
' 

1. 

2. 

3. 

d Q.l Q.l 6'0 Q.J 0 .Q Q.Q.I QQ,J 

L ~v~ ~VI1f1':i .fl N"''lG11VI':i 'U n1':i~1 L '\.J'\.J-:)1'\.Jl~ EJ~1 n'Vl '\.Jl ~ tl.fl1 ti'U v n 
' ' 

L ~v L ~:W'\..h:::~'V15.fl1~ nTH~ti'\.Jn1':ili1v'\.J LL~:::.:J1'\.Jl~ ti~1'UlP11 m':i:W L Vlijv.:J LL ~ 

L ~v 1 ~ij~v.:J'\..J~u~m':i~ li1 1:w1':imt~ .:J 1'um':iu1m':i1'll1m':i 

3. F1Nli'I:WU~'Uil~~'lh~li'l~rl\l~Lli'I'Uil':i1fl1 
' 'U 

1. ijm1:wG11:w1':itll'l1:Wn~VI:w1tJ 

1 0 iJ" " 2. :WL '\.J'Uf1f1~~:W~:::~1tl 
' 

3. 1l.lt~~':i:::VI11.:JL~ n n~m':i 
" 
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4. hJ b th.J'U fl fl61 ~~ mh:::vd1-1 C1 n'):::~'IJ n1 ') ~'U-if tl b?I'U tl'\11~ t!Vh ~ ru UJ1 nuwt,h tJ ~1'U'tl tl~ -r~ 11.&1 fl')11 
, \1 '\1 Q.l Q.l '" 

b ~ v-1 \11 n b U'U~~hJ e.h'l.J b n ru't'l m ')'th::: biJ'Ue..J 61 m ')'\.J i1u~~1'U'tl eJ~ ~'IJ ')::: n t~u m ') ml.l ')::: b u CJU~ -r~lJ'U V~ ~11m') 
\I d.J \.1 d.l 

m:::VJ')1~ n1')fl~~ n1 '\II'UI'I V~1lJ~'\.J')::: ml"l be..J tJ bb vn1 'U'):::uu bfl~t~'lh CJ?I11?1'Ub Vll"l'tltl~ ml.lu ty~ n611-:J 

5. 1lJL tl'UuAA6l~~Clm:::u~t~1 TI 'Uuru~11CJ~v~v1~~1'Ubb61::: Hi'bb~~bltJ'U~v1 ~b tl'U~v1~~1'U'Ilt~~wt.htJ~1'U 
, \1 , .., '\.1 \1 

'tlv~-r~ 1 'U1:::uu bfl~tl~ 1 CJ?I11?1'U b VJI"l'tltl~ ml.lu ru~ mn~ ~~ 11lJ (i~tl~ufl fl61~ ~v1~~1'Ub U'U~'U~1'U~ ~ 1'1 n11 m1lJ n11 
ol.l Ql , '\1 , '\J 

~~l'lm1 ~u'1'VI11 ~:WeJ'1'U1\J 1 'Um1vh tl'U~1'U 1 'Uihm1'1lt~~il~uAAmr'Uvi'1 tJ 
'\1 '\J \1 , 

6. :WAru?llJu~ bb61::: 1lJ:W~ n~ru:::~eJ~~1lJV~1lJ~Aru:::m')lJ n11'U LCJU1 tJ n1')~1'1~tl~l'l~ 1~ bb61::: m1u'1'\1111 
' 

~?ll'li11fl-r~n1'\II'UI'I1 'U11'1Jn\J\11'Ub un~1 . . ' 

7. bU'U'Uflfl615')1lJI'I1'\II~eJtl~uflfl61 ~:Wm~'V'l-ru~1~~1'U~U1:::ml'l')1fl1Bb~nV11eJiln~~~n~11 
' ' " 

s. 1lJ b tl'U~:We..J61'1J1::: LCJ'tlu ~1lJn'U nu~~'U-ii'm?!'Uv11CJ~'U~b -ii'1 ~'U-ii'm?!'Uv1 ~bbnlJ'VI1iVJ CJ1~ m VIA t 'U 161~ 
" " 

11'1llNfl61~1'U'U1 ru i''U'IJ1::: m1"1'\.J1::: ml'l11 m8 b~ nVJ')eJtl n~ '\ll~t~1lJ b U'U~ m:::vh n11eJ'Ub U'U m1oUI'I'tl11~ n11bb ~~<U''U 
" 

mh-:Jb U'U511lJ 1 'Un1')U1::: ml'l11fl1Bb~nV11eJiln~A-f~d 

9. 1lJ b U'Umvi'-ru btl n~Vli'\11~ tl fl 11lJ rllJ n'U ~~ tl1\JU D b?lu1lJ tJ tllJ~'U 1"11611 V1 tJ b l'U bbvl -r~'IJ161'1Jtl-1 ~~'U 
'U , d..J eM \J 

-ii'm?!'Ut~1vi':WFh~~ 1 ~?161::: bv n~VJibb6l:::m1lJrllJ n'Ub ~'U11tY'U • 

10. ~~ 'U-iJ t1 b?I'U t1 ~ t1 ~ 61 ~Vl::: b u CJ'U1 'U ') :::uu ~ l'l~tl~ 1'1 ~ 1~ .n 1 fl-r~v1'1 tJ B b~ nV11 vii n~ (Electronic " . 
Government Procurement : e - GP) 'tltl~mlJuty~nm~ 

11. ~~ 'U -if t1 b ?I 'U t1 ~ ~ 1 vi'-r u fl. 1'1 b ~ t1 n b tJ 'U ~ ~ ty ty 1 ~ t1 ~ 61 ~ V1::: b u tJ 'U 1 'U 1::: u u ~ 1'1 ~ t1 ~ 1'1 ~ 1 ~ .n 1 fl-r ~vi' 1 tJ 

Q.~ .::.,6' QJ.Q cJ 
m61nV11ti'Un?l (Electronic Government Procurement: e- GP) 'tltl~n1lJ'Uty'lln611~ li11lJVlflru:::m1lJn11 

'IJ .'IJ .'Il . n1'VI'UI'I 

12. ~~'U-ii'm?!'U t~~ eJ~ 1lJ t1 tJ1 'U~1'U::: b U'UmlJ bb?ll'l~u ru~11 CJ-rm1 tJ ~1 CJ'\11~ mb?ll'l~u ru~11 CJ-rm1 CJ~1 tJ 1lJ 
'\J \J d.l 'U u u 

Cln~eJ~fl1U~1'U1 'U?111:::~1flru V~1lJ~Aru:::m1lJn11 'IJ.'IJ.'Il. n1'\II 'UI'I 
" v 

13. ~~'W-ilt~ b?I'U eJ~~ 1vi'-rufl 1'1 b~ t1 n b U'U r)~ ru ru1~t1~ -ru bb61 :::~1 tJ b~'U~1'Uuru~5'U 1 fl11 b l'Ubbvl m1~1 tJ b~'U bbvl 
'\1 'U Q.l Ql u 

61:::A-f~~~:WlJ61r111lJ bn'U?I1lJ'\II~'U'IJ1Vlr1~ ru ru1m\1~1 tJ b U'Ub~'U?II'I fnvi' V~1lJ~fl ru:::m11J m1'\.J . 'IJ. 'll. n1'\II'UI'I 
'\J '\J "'"' 

14. lJ'VI1iVlm~CJ., 'tleJ?I~1'U~Vli~\J:::vh~tyty1nvim~t~lJ'\111iVJm~CJ., 1vi'-rmu'IJ1:::mrubb~1 

b~ B'U 1 "1.1 :W m1-ruu1::: n'U\11 nu1~'Vl~ e..J~V~ 1::: CJ::: b 1m-ruu1::: n'U\1::: b~uuu~~ bbvii''U()~'~\11 n1'U~V~11\J-ru 
" 

fl1Jlru'Y11'\.J bU'U1:::CJ:::nm 1 iJ 'VI~eJ 365 1'U 
' 
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LL'U'U Bright field, Dark field LL~~ Polarize 1off..:JTt..H1h'W1m'U·n'U L~'VI~l'VltJ1 

4.1.2 ih~uu Color corrected infinity optical 

4.1.3 fl1'\Jfll.Jfl11:WL oU:WLL?f..:J\i)';JtJ~~I'l'El~ 
' 

4.1.4 b~'U~I'l1~v..:Jil?!Lfl~~~~'U 0.1 D~~L:WI'l~ l'l~v:w 1:w 1miJLI'lv1 LL~~ cross hair 

4.1.5 ~1tJ.fl1'Wti..:J LL~~~1 tll~Lv1\i) L~tJ?!1:w1~Cl~1tJ.fl1'Wti..:J1\i)~ Resolution~ 18 Mega Pixel ~~~..:J 

\i)')tJ USB3.0 \i)')tJfl~v..:J~~'U'U~~I'lv~ Sensor Size: 6.14x4.61 mm ?!1:w1~Cl~1tll~Lv L~tJilel'm1'Uv..:J.fl1'W~vl'U1Vi 

" ' 
~:W~'UBrl'Ufl11l.J~~LBtJ~'Uv..:J.fl1'Wmh..:JuvtJ ~..:Jil Vi 32.2fps@ 1228x922, 18.1fps @ 2456x1842, 5.6fps@ 

4912x3684 

4.1.6 1'11 Trinocular 'VI:W'U\\i) 360 v..:Jf'11 bL~~il\l~'Uv..:J Trinocular Microscope v~\i)1'U'U'U 
' • 'U 

4.1.7 ~1'VI1'um~ti..:J1'ULL uu L~'VI~l'Vl tJ11ii'v..:J?!1:w1~Cl 1-U1\i)~ : so X, 1 oox, 125X, 200X, 250X, soox, 

lOOOX, 1250X & 2500X 

4.1 .8 
~ q ~ d Q 

L~'U?\1111 lOX :W'Uv'UL'UI'l 22 mm Lb~~ L~'U?!I'l1'Vl 25X :l.J'Uv'UL'UI'l 9mm 

4.1.9 L~'U~ll'l~ LiJ'U Infinity Plan Achromatic vi'lm'W..:J1'UL~'VI~ SX/0.17 /12, lOX/0.25/6, 20X/0.4/5, 

SOX/ 0.7/ 2 and lOOX/0.8/ 1 .Jf..:J Bright field LL~~ Dark field 

4. 1.10 b~'U~I'l1 bL~~L~'U~ll'lCl ?!1l.J1~ClClv~LU~tJ'U \\i) • 

4.1.11 ~~uuu1'u h'ln?!: ~~tJ~1-ff..:J1'U: 33mm, m1:w~~LBtJ~: o.oo 1 mm 

4.1.12 ~1'U : 6" Rectangle mechanical stage; ~~tJ~u1''UeJ1tJ: 158mm x 158mm; 

4.1.13 ~~'U'U~v..:J?!l1..:J: 'VI~v~~nLm\l'W~1m'W~~'U'U Bright field LL~~ Dark field ilrh~..:J lOOW A11:W 

~1..:JP1nv 12 v 
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oCit, d 0 d 
4 .2 Re:Jl.I"W1b\JHJ':i't'ln-w1 ~1'W1'W 1 bR'le:J-:1 

4.2.1 vl1.:11'Uh1\rw~~uui'U1vd ~~uu'IJ5u~m~lli'B-:J611l.l1~mB-:~1u OS Requirements: Windows 

(32/64 bit ) XPNista/7 /8/10, 

4.2.2 ~~uu~n1(9lbbd11li'B-:~iimh~umJ: Intel Core2 2.8GHz or comparable processor 

4.2.3 Vlt.hcH'l11l.l~1 2GB RAM 

4.2.4 USB 3.0 port for maximum speed VI~"Ell.l1nn11 

4.3 bfl~€1 -:i~'U b'VI'l\1Au al.I11'VI'Vi1 "!Jil(Ol LED ri1'Vi~'Un1'l bba(9l.:J~6't ~1'W1'W 1 bfi~€1-:J 

4.3.1 '1J'U1(9l~"EJ hJU'mm-J1 60 D1 

4.3.2 iim1l.lr;1~bBCJ(9l~Bm-w~~vru Full HD ~B~-rum~1u~~W1J1ru~~uu~~V1Br;1Vi1 

oO::II ~ d I 1 4.3.3 l.I'Wm'Vlb'tl"Ell.ll'l"El 'U~~'IJ'IJ HDMI, USB 

4.3.4 ~B-:!1''1Jn1~b~Bl.l\?l"Elbfl~"El~1CJ 'W1'Bl.I611CJ HDMI bb(;l~ij~~'IJ'IJ WIFI1'Uvl1 611l.l1~tlvlTi4~ni'U 

Screen mirroring 

4.3.5 ~B-:~1um~1-5'-:~1'U~1'U Smart phone 1vi' 611m~m~Bn'liB-:~~~~1rub-5'1b(91CJn1~n(9l~l.J~vl1bfl~B-:J 

bb(;l~/VI~B ~:ril.I'VlAJ'Ufll.l bbr;1~iil'l'UV'U~n1~'1JB-:J'IJ~,j''Vl~e..J~Vlb(91CJI1l~-:J 
' '\J '\J 

4.4 "lf(911vJ~B.:~a -h.:~ 1 "lf(91 • • 

4.4.1 Vl[;l"EJ(911m~bb61-:!61l1~bb'IJ'IJ LED 1~bb61-:J Cool White l'irh CCT UBCJ61(91 5000K 61-:J61(9lhJuBCJnl1 
' '\J ' 

8300K 

4.4.2 l'irh Relative Radiant Power 61-:J61(911'U'li1-:Jfl~'U 430 ti~ 580 nm 
" ' 

4.4.3 l'ibb'IJVlbl'lB~~1VI1'u1-5'-:~1'Ubb'IJ'IJ Portable ~TI.r.JllilJU'mm11 3 ntJ'U Y~1'Bl.lbfl~B-:J'1f11~ 

4.4.4 61 1 l.l 1 ~1lu1'um1l.l6111~ 1vi' hJU'e:wn-J1 3 ~ubbuu ii'Vf(;j"EJ(911 -w~1~B~ 1JJU'mm11 1 Vf(;j"EJ('l 

4.4.5 ii'1l1~-:J'W1'Bl.l~~u'1f(91Vf(;j"EJ(911 'W bbr;1~611l.l1~tl'IJ1'uVii'!'Vl1~'1Jtl-:J'1f(91Vf(;jtJ(911 'W1vi' ' . 

s. Bumruu~::me:Ju • 
5.1 Vlii-:J~BA~B1'Um~ti~1'U 

'\J 

5.2 mY~m61~n~1VI1''1Jflfll.lniKB~ ' . 
5.3 tl1JJ'U~1VI1''1JVICJ(9lbb~'U611flliib~B ti~B~ (Immerse oil) 'IJ~~nru 1lJuBCJnl1 100 cc 
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5.4 '!-1G'le:J(;lb vhn Lm'ii!'U6h~e:J\I bbG'l:;YJ'd~~Tie:J\1 

5.5 U\':;11\lmle:J\I'ii!G'IVl':i':if'lU ~~m..J'IJ~m1\lvle:J 
' 

6. ~1vlil::bBt1~Bu ~ 

6.1 u~,;'VJ~\?~um1f'11vi'e:J\I~(;l~\l'ii!'U?I1m':ifl 1-ff'I1'U 11'1 bbG'ldjm':i?l1crvm1':i 1m ~nuffi i'iiiu?l1m':ifl 1-ff'I1'U hl' 
~ ~ 

6.2 mle:J\I'ii!G'IVl':i':if'lUilvi'e:J\1~1'Uf11':if'11'Uf"':Wf"'rum~m':it.J~Vl ISO 9001 quality control standards 
' ' ' 

6.3 mi'e:J\I'ii!G'!Vl':i':if'lu~~e:J:we:Jumru'IJ':i:;ne:Ju~\l'l-1:w~ vi'e:J\IbU'Ubf"'~e:J\11'1-1~ ~hlbf"'t11.ff\11'U:w1ne:Ju 
' ' 

mt~1u 120 i'u 

1 o. 1 \l b~u.:~u'IJ~ :: 111ru1 um~~~'l-11 

E-Mail 

\I'U'I.l':i:;:w1ru tm\lm':i 629, 16o mVl ('v1mb?I'U?Ie:J\I'\-1nu bth~~·u'l-1~\l~e:Jtl'v1n~uu1Vlti'1u) 

0-5392-1444 vle:J 1321 

0-5392-1444 vle:J 1321 

http:/ / vvww.rmutl.ac.th 

pasadu@rmutl.ac.th 
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(l:'t.!L~rtt, ~e:~~l.l~Lrt) 

ooooooooooooooooooooooooof19oooooooooooo (G~N~) 

(ru~w~~~rtll!l~ ~.~~Lrt) , ~ "='"=" "=' 

000000000000000 000 0 0000 00000000000000 (GQ.I:'~) 

F" 

OOOOOJ:.:;;:L;ooooooooooooooooooooooooooooooo (GQ.I:'~) 

~-z-u~ F" 


