
~VI11'Vl t./1~fJ bfl~~~?11?f~{ ijfl11~tJ~~?f~~ Iil~~~~ m~~1 fl1611eJ fl~eJ~ 1il6'1'Vl~~?1oJG'1eJ~~~1 fl~'U b'Vl fliJfl~6'1 
, 'U 'U 

eJeJb~?fb~'U~ bb"lJ1~6'11~fJ11 b"lJ~Iil~~m m~b'Vl'l"J~'Vf1'Ufl~ 1il1'U1'U (9) bfl~eJ~ ~1fJ16tJ~~m~~1fl1~b~fl'Vl~eJiJm1 (e­, , 

bidding) ~1fl1fl6'11~"lJeJ~~1'U611eJ1'Ufl1~tJ~~m~~1fl1fl~~d biJ'Ub~'U~~i'U (9),o~b, bbb.bml 'U1'Vl ('Vf~~~1'U~'Vf~'U'Vffl 
'" 

~'U'Vffl~eJ fJ'Vffl~'U'Vffl'U1'Vl'Vffl~'U b~ ~?fm~~) ~1~~1 fJ fl1~ ~~'iJ 

'" ..
fl6'1eJ~Iil6'1'Vl~~?1'UU'U'U~~ 1il1'U1'U (9) 'li~, , , 

fl11~(~(9).(9)(9).(9)mI.~~ ) 

~~'U-rreJb?f'UeJlil~~eJ~ijflru?f~'!J~ ~~~eJ1tJd
'U , 

q 

(9).~fl11~?f1~1~~~1~fl~'Vf~1fJ 

1 , ;:1 '" 
~. ~bu'U'Uflfl6'16'1~6'1~6'11fJ, 

rn. l~eJ~~~'Vfrh~b~fln'OJfl1~ 
'U 

~. 1~ bU'U'Uflfl6'1~~ eJ ~~~'Vf'J 1~~ m~~'U fl1~~'U-rr eJ b?f'UeJ'Vf~eJ'Vh~ruru1 fl'U'Vf4.1d fJ~1'U"lJ eJ~~\)H.rr1fl~11 
'I 'U 'U QJQJ ~ 

b~eJ~ 1il1 fl bu'U~m~ t:-h'Ubflru~ fl1~tJ~~ bil'U(:,J6'1 fl1~tJ fi'!J~~1'U"lJeJ~ ~tJ~~fleJ 'U fl1~m~~~ b{jfJ'U~-r~~'U~~11fl1 ~m~'Vl~1~ 
'U ~ 'U ~ 

fl1~fl~~ fl1'Vf'U~ ~ 1~~tJ ~~fl1?1b(:..J fJ bb'l"J ~'1 'U~~'U'U bfl~eJ~1 fJ?f1~?f'U b'Vl?1"lJeJ~ m~'!Jqj~fl6'11~ 

ct. l~b U'U'Uflfl6'1~~~m~'U~eJ 111'U'!Jru~~1fJ~eJ ~~~~1'Ubb6'1~ l~bb~~ b1fJ'U~eJ1~bU'U~~~~1'U'UeJ~'Vf't1dfJ~1'U 
II 'U 'l QJ 'U 'U 

"lJ eJ~-r~1'U~~'U'U bfl~eJ~1 fJ?f1~?f'Ub'Vl?1"lJ m m~'!Jru~fl6'11~ ~~ ~1~ ~~iJ~'Uflfl6'1~ ~~~~1'UbU'U~'UG'11 'U~~~ fl1~ m~~ fl1 ~~ 
~ QJ q 'U II 'U 'U 

~~fl1~ ~'U~'Vf1~ ~ijrl1'U11il1 'Ufl1~~1 biJ'U~1'U1 'Unlilfl1~"lJeJ~iJ~'Uflflmr'U~1fJ
'U 'U , 

b. ijflru?f~'U~bb6'1~1~ij~fl~ru~~eJ~~1~m~~flru~m~~fl1~'UlfJ'U1fJfl1~~~611eJ~~~1~bb6'1~fl1~'U~'Vf1~, 

~?f~mfl-r~fl1'Vf'U~1'U~1'linIil1il1'Ub'U fl~1, .. , 

mi. bU'U'U fl fl6'1D~~~~1'Vf~eJiJ~'Ufl fl6'1 ~ij eJ1~'l"J 1~"lJ1 fJ~?f~~tJ~~ m~ ~1fl16ffeJ~1 fJ16tJ~~m ~~1 fl1 
'l 'l 'U It 

oC:lt. ~ oC:lt. ~ QJ I 

eJb6'1 fl'Vl ~eJ'U fl?f ~~ fl6'111 

I ofl 0 1 .. , ..,.., ",d '" d oJ '" '" 1'" """,q I d 1 .., 
~. 1~ bu'U(:..J~(:..J 6'1u ~~ fJ'li'U~1~ fl'U fl'U (:..J fJ'U"lJeJb?f'UeJ ~1 fJ eJ'U'Vl b"lJ1 fJ'U"lJ eJb?f'U eJ 'Vf bbfl~'Vf11'Vl t./16'1 fJ 

'U 'U 

bfl~mm?f~{ ru 1'UtJ~~fl1?1tJ~~m~~1fl1~b~ fl'Vl~eJiJml 'Vf~eJ 1~ bu'U~m~'Vh fl1~er'Ub u'Ufl1~-rr~"lJ11~fl1~bb~~-rr'U 
'U 

eJ ~1~ bU'UD~~~1'Ufl1 ~tJ ~~ m ~~1 fl1 ~ b~ fl'Vl~eJiJ m;fl~~d 

~. l~bu'Um~-r'UbeJfl~'Vl~'Vf~eJfl11~~~fl'U ~~eJ1liltJfib?fD 1~fJeJ~~'Um6'11 'VlfJ b1'Ubb~-r~'U16'1"lJeJ~~~'U-rreJ 
'U 'I ~ ~ 'U 

b?f'UeJl~ijfhi~ 1~?f6'1~beJfl~'Vl~fl11~~~fl'Ub'll'U11t!'U, 

(9)0. ~~'U-rreJ b?f'UeJ~eJ~6'1~'Vl~ b{j fJ'U1'U~~'U'U~~611eJ~~ ~1~ m fl-r~~1 fJ~ b~ fl'Vl ~eJiJ fl61 (ELectronic
'U .. 

Government Procurement: e - GP) "lJeJ~m~'!Jqj~flm~ 



~~u-rr'EJ bI;'lU'EJ~m ~U-rr'EJ bl;'lU'EJ bb't~ bI;'lU'EJ'J1fl1'Vl1,:j'J~'U'U~I?1~'EJ~1?141,:j.fl1f1-r~~1 fJ ~ b~f)'Vl'J'EJijm, 1U1U~ 
~ ~ 

IDID b:lJ'lS1fJU ID<tbGTl 'J~Vi';h,:jb'J't1 o~.GTlO U. fi,:j (§)D.GTlO U. 

~I;'lU1~1;'l1:lJ1'Jtl"lJ 'EJ-r'U b'EJ f)1;'l1'J'lb~ml?1'J1f11~ b~ f)'Vl'J'EJijf)G1bl?1 fJI?111U1Vl't1?1 b'EJ f)1;'l1'J~1U'Vl1,:j'J~'U'U~I?1~'EJ 
~ 

~1?141,:j.fl1f1-r~~1EJ~b~f)'Vl'J'EJijf)G1~,:jbb~1U~tJ'J~f11I'lf~ufi,:jn'EJU1UbI;'lU'EJ'J1f11 
~ 

... 'I '" 1ild ~ 1 ~ .. ..
~I;'lUb~1;'l1:lJ1'Jtl~'J1fJ~~b'EJfJl?1 1?1'Vlb'J'U 61l\Pl www.vet.ku.ac.th Vl'J'EJ www.gprocurement.go.th Vl'J'EJ 

1;'l'EJ'Utl1:lJ'Vl1,:jb'Vl'JI'l1'l"lvlVl:lJ1fJb't"lJ oID-lrl~lrl-(§)~OO ~'EJ (§)ID(§)~ 1U1Ubb't~b1m'J16(jf11'J 

",d .-4 
tJ'J~f111'lf ru 1U'Vl ~~~'\~'l"l.I'lf. IDcrbGTl 

~ 

(U1,:j1;'l11f11ty~U1 ~:lJ~mJ)
 

'J'EJ,:j f1ru 'U~~1 fJ'Vl1''l''lrJ~U
 

tJljU~VlU1~ bb'VlUf1ru'U~ f1ru~~\Pl1 bb'l"l'Vl fJml;'l\Pl{
 

~ 

Vl:lJ1fJbVl\Pl ~tJ'J~f)'EJ'Uf11'J1;'l1:lJ1'Jtl~1?1 b\Pl~fJ:lJ b'EJf)1;'l1'JtJ'J~f)'EJ'Uf11'JbI;'lU'EJ'J1f11 (b'EJf)I;'l;l'J(;hU~ (§) bb't~ b'EJ f)1;'l1'JG'i1U~ ID). ~ 

1u'J~'U'U e-GP 1~~,:jbb~1U~ "lJ'EJ-r'Ub'EJf)1;'l1'J~ufi,:jlubl;'lum1f11 



(Jl1~'l.h~n1f1 ~"'11'V1111srllLm~{Jl"af11~{Jli 
4.1 d .q 

~~1~'V1 'm~~~U1~~ oo~bm 

~Vi11'V1EJ1~mfl'l3(Jl1fdl161~{~.:J~eJ1tJ.Qb~tJfl';h "m~" nfll1~tJ1~61.:Jfllil~tJ1~fld~11fl1~eJ~"JtJ1B 

tJ1~fld~11fl1flb~fl'VI1eJiJm1 m~11tJf111 ~.:J.Q 
OJ ~ 

fl~ eJ.:JIil~'VI11fdl'Ubb 'U'U~~, , 1i1'1'Ul'U (9) "ll~, 

fl11.:Jk(9).(9)(9).(9)mI.lv~ ) 

~61~~Iil~~eJ.Q~eJ'IbU'U"lJeJ.:JbbVi' "lJeJ.:JhuJ 11JbfltJ1i.:J1'U~1neJ'U 11Jbu'U"lJeJ.:J bn1 bn'U eJtJb'U61m~~Iil~ 1i.:J1'U1~v('UVibb~~n, ~ 

flru~fl'I~ru~ bU~1~~1.:Jm~~fhvl'U ~1it'UbeJ fl6111tJ1~f11~11fl1~eJ~1 tJ1BtJ1~fld ~11 fl1fl b~fl'VI1eJiJm1uu'U.Q b~tJn-rreJ, 

bb'U~tl1 bb~~-rreJfhv'j'U~ ~~~eJ1tJ.Q 

JI .1 ... <of ... .s 
G>. L€ln~1'HL'lJ'U'VI1E1L€ln~1"au'a~n1~"a1fl1€1L~n'VI'a€l~n~ 

""	 ....(9).(9) 11 tJ~~ beJ tJ~fl,ru~ fl'l3ru~ bu~1~
 

(9).1v bb'U'U1'U b61'UeJ11fl1~ fl1Vi'U~ 1il'U1~'U'Uf111~~~eJ~~~1.:Jfl1fl-r:O~1
.., tJfl b~fl'V11eJiJ fl~ 

(9).rn srruru1~eJ"lJ1tJ~11 tJ ... ... 

(9).~ bb'U'U'WU.:J?ieJ~1tJ1~tl'U 

(9)) Vi~fltJ1~tl'Usrt1jt1j1 

(9).ct	 'U'VIUEJ1~ 

(9)) ~n~~tJ1~ btJ"llt1~l~tl'U 
~ 

(Iv) f111-rr~"lJl1.:Jf111 bb~.:J-rr'UeJ ~1.:J bU'UiS11~ 

(9).b bb'U'UUru~beJfl6111~ n1Vi'U~ 1it'U1~'U'U~~~eJ~~~1~mfl-r:O~1tJfl b~fl'VI1eJUfl~...	 .., 
.... "" I d 

() 'Ut1j"llbeJfl6111611'U'VI (9)(9) 

(Iv) Ut1j~beJfl6111?h'U~ Iv 

4.lC\	 V4 111 
kJ. flwa~'U{Jl"lJ€I~NEI~"lJm~~€1 

• 'II 

"" Iv. (9)	 ~fll1~611~11~~1~fl~Vi~1tJ 

hlv	 11Jbu'U'U flfl~~~~~m tJ• 
Iv.rn 11JeJ~1~WJ1~b~flillilf111 

~ 

\v.~	 11JbU'U'Ufl fl~~.:JeJ ~1~Vi'";h.:J~ m~~'Uf111~'U-rr eJ b61'UeJVi~e)'vhsrru ru1 tl'UVi1.J1 tJ~1'U"lJeJ.:J-r:o 11 
'i 'U 'U	 Q.J Q.J d.S 

-ii'1 fl111 b~ eJ.:J1il1fl bu'U~m1J ~1'Ubfl rusnf111tJ1~ dj'U~~f111tJ fiU~.:J1'U"lJeJ.:J ~tJ1~fleJ'U f111(Jl1~1~ bUtJ'U~-r:O~'U(Jl~11f111 
'U	 ~ 'U d.S 



... 0 .d ~ ~ I V q
 

m~'VI'n~m~rt~~fl1'Vl'UVl\9l1~'VI1J~~m ?1b~ tJ bb 'l"J~ b'U~~tJtJ brt~€l"1J1 CJG'l1~G'l'U b'VI ?1"1J€l~ m~tJt\!'lJflm~
 

I ~I d .d ~.!"l ... "'" .d "J: 1" ""'" .d '1 III ~I "J: 
~.tr 1~b u'UtJrtrt~61I~t1m~tJ'lJ€lb1 b'UtJru'lJ~1 tJ'lJ€l~'VI~~1'Ubb~~ Vl bb:U~b1 tJ'U'lJ€l b'Vlb u'U~'VI~~1'U 

, CU, QJ CU cu 

"1J€l~'VlU1CJ~1'U"1J€l~-r:o 1'U~~tJtJ brt~€l"1h CJG'l1~G'l'U b'VI ?1"1J€l~ m~uru~flm~ ~~~1~f)~ u~tJrtrt ~~ r-r~~~1'Ub tJ'U~'U,h'Ur-r 
0.0 CU lit cuQJ, 

:ilVlm~ m~~m~r-r:5'Vlm~ r-rtJ~'Vl1~ r-riieJ1'U1:U1'Um~~1bU'U~1'U1'Ufi:um~'lJ€l~u~tJrtrtmr'U~'dCJcu cu cu , 

"'" ..."" 1loQl CV V 1I.d <j d{ iJ'QJ Q.J

h b ~rt ruG'l~tJ\9I bb~~ ~~~ fl~ru~\9I€l~'Vl1~\9I1~'VIrt ru~m~~m ~'U bCJtJ1 CJ m~:UVl61l€l:U Vl:U1~ bb~~, 

m~tJ~'Vl1~~G'lVlmrt-r:Otl1'VlUVl1'U~1'lJfi:U:Ul'Ub tJfl~1 , "" , 
~.G'J1 btJ 'UtJrtrt~'5~~~Vl1'Vl~€lU~tJrtm'lr-riim~'l"J"1J1 CJ~G'lVl~U ~~ mVl~1 rt1~ b~fl'VI~€l u flGM~ , , cu lit 

fl~11 

h~ 1~btJ'Ur-rii~~u~~ 1CJ'lJU~1~n'UfltJr-r~'U-1f€lbG'l'Um1CJ~'U~b-1f1~'U-1f€lbG'l'U€l1 ~bbtl m~ ru 1'U 
~ ~ 

u~~m ?1U~~mVl~1 rt1~ b~ fl'VI~€lU flG1 'Vl~€l hJbu'Ur-rfl ~~vh m~eJ'Ubu'Um~-rrVl"1J11~m~bb"!J~-rr'U€l ~1~ bu'U'5~~~1'Um ~ 
~ 

al Qc.: ~ 6' ~JI 
u~~mVl~1m€lb~ fl'VI~€l 'U flG'lrt~~'U 

~.~ 1~b tJ'Um~-rtJb€lfl{'1'V1t'Vl~€lrt11~~~n'U ~~m:uuf)bG'l'51~CJ€l~~'U?11~ 1'VI CJ bl'Ubbl'i-r:OtJ1~cu , d.J d.1 

• I tI' v 

"1J€l~ r-r~'U-1f€lbG'l'U€l1~ii fl1r;1~1~G'l~ ~ b€lfl{'1'V1~bb~~rt11~~~n'Ub'li'U'hu'U 
~ , 

h(9)O r-r~'U-1f€l bG'l'U€l~m~~'VI~b iJCJ'U1'U~~tJtJ:5'Vl~€l :5'Vl:ij'1~mrt -r:O~1 CJ~ b~ fl'VI~€lUflG1 
~ "" 

(Electronic Government Procurement: e - GP) "1J€l~m~Uqj~flm~ 
... d III 

m. V11MHi1'WnTRI'W"lJeJbiil'WeJ 
os 

vdv iJ' Q.I d v cv lV~lVV 
~ CJ 'U"1J €l bG'l'U€l:U ~ \9Im bG'l'U€l b€l flG'l1 ~'Vl~ fl :01'U CJ'U~ 1'l"J~€l~ fltJ m ~ bG'l'U €l ~1 m 'VI1~ ~~tJtJ:u Vl61leJ:U Vl:U 1~ 
~ "" 

mrt-r:O~'dCJ~b~fl'VI~€lUflG11VlmbCJmu'U ~ G'fd'U ~€l 
"" 

• Of 

m.6) ~b'WVi 6) mh:l'ljeJ£J~eJ.:IiheJna1'a~.:I~eJltJu 

«9)) 1'Umrur-r~'U-1f€lbG'l'U€lbtJ 'UU~tJrt rt1:'i 
~ , 

(fl) ~1~~'UG'fd'UG'l1~ru'Vl~€l~1~~'UG'fd'U:ij1nVl 1~~ 'U~1b'U 1'Vl'U'~~€l-rtJ~€l~ m~:u Vl, ,~ 

'VI~biJCJ'UU~tJrtrt~ uru~~1CJ~€l~'UG'fd'Ur-r:5'Vlm~ r-riieJ1'U1:umtJrt~ «l1ii) "i'l~€l~~~-rtJ~€l~~1b'U1t1fl~€l~ 
lit v , cu cu, cu 

("1J) tJ~~'VI:ij1nVl'Vl~€ltJ~~'VI~'Vl1'lJ'U:ij1nVl 1~~'U~1 b'U1'Vl'U'~~€l-rtJ~€l~m~:uVl 

'VI~biJCJ'UU~tJrtrt~ 'Vl'U'~~€ltJ~rtru~G'l'U~ uru~~1CJ~€lm~~m~r-r:5'Vlm~ r-riieJ1'U1:urtdtJrt~ (t11ii) bb~~Uru:ur-r~€l~'U~1CJ 
, QJ cu cu 'i QJ cu '\ 

1'Vlru (t11ii) "i'l~€l~~~-rtJ~€l~~1 b'U1t1fl~€l~ 
~ ~ 

(~) 1'Umrur-r~'U-1f€lbG'l'U€lb tJ'UtJ rtrt~'5~~~Vl1'Vl~€l rtru~tJrt rt~~modu~tJ rtrt~ 1Vf~'Ucu , lit, 

~1b'U1U\9l~U~~:ij1\9i'dU~~'lJ1'lJ'U"1J€l~r-rt1'U~1b'U1-1f€l\9lfl~~~bbG'lVl~f)~m~b-1f1btJ'U~'UG'fd'U
~ 

(t11ii) ~1b'U1U\9l~U~~:ij1\9i'd, 

U~~'lJ1"l1'U"1J€l~ r-rbU'U~'UG'fd'U 'Vl~€l ~1 b'U1'Vl'U'~~€l b~'U'VI1-:J"1J€l~ r-rbtJ'U~'U~d'U~iJ1~~€lr;1ru'lJ1~1 'VI CJ "i'l~€l~~-:J-rtJ~€l~~1 b'U1cu , cu Ii QJ 

" t1fl\9l€l-:J 
~ 

(m) 1'Umru~~'U-1f€lbG'l'U€lb tJ'Ur-r~'U-1f€lbG'l'U€l~d~n'U1'U:01'U~btJ'U~~d~~11~~'U~1b'U1 
cu cu .,q cu 

r;1ruru1"1J€l~m~b-1f1~d~~1 bb~~b€lflG'l1~\9I1~~~~tJ11l'U «9)) 'Vl~€l (~) "1J€l~r-r~d~~1 bb~dbbl'imru 
QJQJ 'i cu 

~ Q d
 
(~) b€lflG'l1~b"i'l~ b\9l~€l'U 1
 

(~.(9)) ~1 b'U11tJ~1f1t\!bbG'lVl-:Jm~:UVl'VI~b iJCJ'U 

k.~) ~1b'U11tJ'VI~buCJ'Um~~1:'ir11b~~ 
~ 

k.m) ~1 b'U1bbtJtJ bbG'lVl-:Jfl1~~-:J'VI~b iJ CJ'U1'U~~tJtJ~ b~ fl'VI~€lUflG1"1J€l':Jfl ~~ut\!~ 

flm-:J 



k.~) ?l1 b't.nU~';jtJ';j~'lJl'lJ'Wer:!JehUl':il 
'U 

(~.~) ?llb'Wl'V1ifl~~~U(1J~li'Wll"ll';j'lJ€l'l'lm~Vl 

(~) Uty~b€lfl~l';j6'b'W~ (9) ~'l'VI:lJ~~l~~'W'\"j~mJti''Ufl1';jb~'W€l';jll"llVll'l';j~'U'U~~~€l~~ 

-.[1'lml"l-r~~1EJ~b~flVl';j€liim1 ~1:lJbb'U'U1'Woif€l (9).b ((9)) 1~EJhJrfl€l'lbb'W'U1'W';j'lJbb'U'U PDF File (Portable Document 
~	 'U 

Format) 

~'ld b~€ler~'Woifm~'W€lvll bii'Wfl1';jbb'W'U1~~ b€lfl~1';j~1:lJUru~b€lfl~1';j~1'W~ (9) 1"l';j'U
'U	 ., 

tl1'W fJflrfl€l'lbb~1 ';j~'U'U~~~€l~(9l-.[1'lml"l-r~~1EJ~b~flVl';j€liim1"il~~~1'luru~b€lfl~1';j~1'U~ (9) ~1:lJbb'U'U1'Woif€l (9).b ((9))
'U	 ~ ., 

1m~EJer~'Woif€lb~'W€l1~rfl€l'lbb'W'Uuru~b€lfl~1';j~1'W~	 PDF File (Portable Document Format) (9) ~'lfl~111'W';j'lJbb'U'U
'U .,	 'U 

m.m	 fif1'lJ~ ~ eJeh~,j'ela~el'li'heJn~l';j~'l~ellt1ed' 

((9)) 1'Wmru~ er~'Woifm~'W€l:lJ€l'Uell'Wl"il1~'U 1"l1"l61~'Wm~vll fl1';jbbVl'W1~bb'W'U'VI'l1'l~€l:lJ€l'U
'U	 , 

ell 'W1"il ~'l~ (9l ellm bb~ ~:lJti ~ 1:lJ fl fl 'VI:lJl EJ 1~ EJ:!J'VI~ fl:Ol 'W bb~ vl'l r;i'1~'W'lJ €l'l er:lJ €l'U ell 'Ul "il bb61 ~ er-r'U:lJ €l'U ell 'Ul "il ~'li1''VI1 fldJ 6.\l	 'U 'U 

er-r'U:lJ€l'Ue)l'Wl"il btJ'U'UI"lI"l61li';j';j:lJ~l rfl€l'l btJ'Uer~'U';j';j61ii~Jll1~~1:lJfl fl'VI:lJ 1 EJ bb~1 bvh,!'U 
'U CI	 'U q dJ 

~ ~ 01 q OJ	 i/

(~)	 bbl"l~Wl161€lflbb61~/'VI';jmb
'U , 

~1:lJ'lJ€l'U'U';ju';jlEJfl1';j61~b€lEJV1l"ltw61 fl~ru~ b~'\"jl~ ~.~ 

~ ~	 d
(m)	 b€lfl~l';jb '\"j:lJb~:lJ€l'U~ 

(m.(9))	 ?l1 b'U1U~';jtJ';j~'lJl"lJ'Uer:lJ€l'U bb61~ er-r'U:lJ€l'Uell'Ul"il (mru:lJ€l'Uell'Ul"il)
'U 'U 

(m.~)	 bel fl~l';j-r'U';j€l'l fl1';jbu'UerbbVl'U"i1'1'V1't11 EJ"ill fl'U~';W.r ~~~1~ EJ~';j 'l 
'U	 'U 

(m.m)	 1'U b~'U€l';jll"ll 

(~)	 Uty~b€lfl~1';j~1'U~ ~ ~'l'VI:lJ~~l~~'U'\"j~€l:lJti''Ufl1';jb~'Umll"llVll'l';j~'U'U~~~€l~~ 

-.[1'lml"l-r~~1 EJ~b~ flVl';j€liifl~ ~l:lJbb'U'U 1 'Uoif€l (9). b (~) lv1CJl~rfl€l'l bb'U'U1'U';j'lJ bb'U'U PDF File (Portable Document 
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", , 

t-Bfl.t-~L!elLl.lL];,t-Bfl. ~ ~~r.lBkn,~Lf!bmtmll'bL~l'bI}'Lfufu~l'b~~];,IbU~~t-Llt-B~~~~~" t-~,mk~t~l'bk-UL~~~n,,tb l'bk-{U3 

l'bt r.lLlfIlWn,~ B~t-,tb~nl}'t-~Ul!lB~LlAB~~ U9'l§) B~l'b tn.~];,t-~Lfufu~n,n", IlLl!lr.lLfl.B~Lfufu~LlAt-B~::~~UQB];'IAU~'~ 
" ~ 

Ll.lL];'~LU~];,Ib];'LU~l'bR.~ l§)'C; B~IlLl!l B~t-,tb~l'bI}'t-~Ul!lB~LlA~~];'ll.lIlk!~tL~l'b~mWB~~ ];,LULlAl'bk-~ l'btr.lLlf 

~ 

l'b l,l,'ln,];,l.l~tt-Bfl.t-~n,B 1lt-~~];'LIlLk!~'WUQB];'IAU~' ~L l.lL];'~ LU ~];,Ib];'LU~n.R.tJ ~WW l'bt G'['C; 

. '" '" ~9 U U9'l§) Bfl.l'bt n,~];,t-~Lmmk! 
1"5 Lt~ 1"5 I'tl I'tl 

n,n;,mLl!lLfufu~LlA];'LUl'bIA"G~t-,tb~l'bl}'t-~Ul!lB~LlA~~Lm];'L~~~~IlWB~t-~Ul!lB~LlA~l'bk-~"n,,tb ];,LULlAl'bk-~ l'bt r.lLlf 

~ 

l'bl,l,'ln,];'l.l~tt-Bfl.t-~n,BIlt-~~];'LIlLk! ~UQB];'IAU~'~Ll.lL];'~LU~];,Ib];'LU~l'bR.~~~Wl'bt l§)'C; 

'" '" aLR.BJl9Lruru~LlJ1,tLU '0. 
!i' '" 0 

b 

Ll.lL];'@l'bk!'];'LUl'bt~tl'b~l!l~~IA];'LULlA~WL~G~@~~ Ll.lL];'@l'bk!'];'LUn.~L~~L~'G~~ l'b~r.lL];' 

~~ 

Bl'bk!m~l'b~tJn,~l'b~IlBr.lIlk!B~~ 1l];'];'Ql'bI}'~L~Bl'b~t-P."];'LUt-Llfl.~~B~~ l'b~r.lL];'@l'bk!m~l'b~tJn,~r.l~'~tl'bl~l:!B~~ l'b~ 

Ill~r-R.r.ll~];,Ib~I';1l:!U B~' ~~];'LU n,k!~~@~~Ll.lL];'~ LU ~];'~];'LU~l'bR.~@l'bk!' G~l'b ~~ ~rnRU~L~' ~LlA::W];'LUl:!L~(fUL];,1b 

UL~ ~UQB];'IAU~'~L l.lL];'~LU::];,Ib];'LUU~' Ur.lleJLU::];,Ib~LBIlWLfufu~l'b t IlLl'bt-~l'bB~ {U3'~ 

IlWUL~ ~~tr.lL~r.l~'L!elB~~r.lL~~tL~t-BkUr.l~,glA~l:!~tlL~Ut-~Bl'bk!m~l'b~~ nt-~ l'b,tbr.lL];'Bl'bk!'B~l'b~ Inn n 

~~ 

tJt-Bfl.Ll.lL];'/l,k~tB~~Bl'bk!' B~n,k~t~~~glA~l:! IlW ~tt-M-n,k~l'bl}'~tt-&"~L~UL~ ~];,n,Ilk!~~k!'~WUQ@];'IAU~'~Ll.lL];' 

~~ ~ 

~LU~];,Ib];'Lk!UB'IlLl!l];,LUl'bQ' L~~];'LIlLk!Bl'bk!' B~l'b~tJ L~~tB~'~ t LlA~l'bLJW~~t-~k!"~~,,t-~"~l'b~Bl'bk!' B~l'b~~~t::~ 

Il];'UB~~~UQ@];'IAU~'~Ll.lL];'~LU~];,Ib];'LU~I';1Lrn];'L~~];'LUIl];,];,U~rnl.l ~'WUQB];'IAU~'~Ll.lL];'~LU~];,Ib];'Lk!UB'IlLl!ll'bLt-

. ~ 

l'bQ' L~~L@~t L~~t r.lLIl~~Ll.ll'b~L~Ll.lL];'@l'bk!' ~k!L~Ll.lL];'Gl'bk!'l1r.lL];'Gl'bk!' @~l'b~tJl1WWl'b t 
I II II 

l'bl!ll'bl}' l'b1A"Ll.lLWl'bk!'LIll'b@~l.ll.ln,l!ll'b@];'~ L~Il];'];'Q~I.lI.ln,@R.Jl9tB];'~ ~lAml}mG];'Lk!UG' 
,. l" p "''''... p" ... l" l",. 

bb 

Gl'bk!'];,LU l'bflo' l!l~~k!~tr.l~l];'LULlA~W@l'bk!'B~l'b~];'LUL~~tB~B~'~l!l~'l:!UL~ IlLl!l~~t@~~U@~'~~];'LU/l,k~~Gl'bk!' 

I 
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-rrtl~ fl~':) btJ'lJ'Vl,j'.:)~tl bb~~ m1J 1vi'~i1~i'U1JtlU~':)"lJm11b~tJU~mJ bb6i'1 

e<:. ell91'a1fhtli'u 

f011tJi'U ~11J bb UU~qjqj1~tl"IJ1 tJ bb'lJU'VI1 mel fl611ith~ m ~i1rn~ b~ flVlitlUm1;1 'Vl~el-rrtl~ fl~':)~tl 

"lJ1mtJ'lJ'Vl,j'.:)~tl 1~f1~1'lJeJ~i1~eltJ~~ o.®o "lJel':)i1rnf011~':)"lJm~EJ':)11J1vi'i'u1Jtluv1ell'lJ 

~. n1'ai'utJ'a~n'lJ~11~~1'a~un~~~~• 
~'1l'lJ~ fl1itJi~m~i1fl1~ b~ flVlitlUm1 ~.:)1vi'V'h~ruru1~el"IJ1 tJ~11J bbUU~':)i~U 1'lJ-rrel (9).rn 'Vl~tl 
'U Q.I Q,I 'i 

v'h-rrtl~fl~.:)~tlbtJ'lJ'Vl,j'.:)~tl bbrK1 bbv1 mill ~~lXel.:)i'uth~tl'lJf1111J'l11i~Ufl'Vdtl':)"lJm~':)"IJm~;fftl"IJ1tJ~ bn~~'lJJl1 tJ1'lJ• 
i~tJ~b1m1~,reltJfl11 ® U 'I1u~~~1fll'lJ~ m1J 1vi'i'u1Jelu~':)"lJm 1~tJlXm~u~~fl1i61ltl1Jwll1Jbbm'1J1Vi1oUfl1i1vi'~ 

~':)b~1JmtJ1'lJ mf 1'lJ ,j'u~~~1fll'lJV~~i'ubb~':)f111~'l11i~ufl'l"l~m• 
II ~.!'1.:111 .d
 

GlO. "iJ~~H1'lJt1'V15L'lJm'aa'lJ"iJma'lJ~bb~~tl'lJ 6]
 

(9)0.(9) b~'lJf011-W61~~1'Vli'Ufl1i;fftlf1f.:);1 1vi'1J1~1m~'lJ':)uth~1J1twb~'lJ':)u'lh~1J1twth~~1U 'I"l.Pl .• 

fl1i~':)'lJ11J1'lJ~ruru1~ ~m~v111~ v1el b~elm~11vi'i'uel'lJ~ b~'lJf011~61 ~~ 1fl b~'lJ':)U 
v v 'i 'I 

tJi~1J1rutJi~~1U 'I"l.Pl. ®ctt>rn bb6i'1bVh,!'lJ 

(9)0.® b~tlm1J 1vi'rl~b~tlfl~~'lJ-rrtl b61'lJm1tJ1~1~btJ'lJ~"lJ1tJ bb~~1~~fl~':)~tl~':)"lJel':)~11Jfl1i 
'U 'U 

tJi~ m ~ i1 f11 ~ b~ flVl itlUfl G'1 bb611 ~1~"IJ 1 tJ ~ ~ ~el':)~':)'Vl~ml1 ~':)"IJ tl':) ~.:) mh1 boff11J 1~ 1fl v11.:)tJ i~ bVl Pl bb~~"IJ tl.:),!'lJ ~tl.:)'l11
'U 

boff11J11~tJVl1':) b~el1 'lJb~'lJVl1.:)~iJb~tl1 Vlm~'lJtl~ bb~~6111J1i~ 1~U~fl1ii'U"IJ'lJ1~~11J~i':01J'lJ~~11fl1im~Vli1':)f11J'lJ1f11J 
'U ~ 

tJi~fl1 Pln1'Vl'lJ~ ~~'lJ-rrtl b61'lJel~':) btJ'lJ~"lJ1 tJ~~~tl.:)tJ~u~~ 11J fl~'Vl1J1 tJ11 ~1 tJ fl1i~':) b61~1J fl1i'l"l1 ru'1ltJ'lJ11 ~.:);1 

((9») bb~':) fl1i~':)'Vl~ml1~':)"IJ el.:)~;fftl"IJ1tJ~.:) fl~11 boff11J1~1 fl ~1.:)tJi~ bVlPl ~tl m1Jb~TVi 1 

mtJ1'lJ mf 1'lJ ,j'u~.:) bb~l'lJ~ ~"lJ1tJ~':) 'Vl~tl~tl"IJm~1fl~1.:)tJi~bVlPl b1'lJbbv1btJ'lJ"lJm~i':01J'lJ~~11fl1im~Vli1':)f11J'lJ1f11J 
'U - ~ 

v 'I v 1'" d 1v 
tJi~fl1PltJm1'lJb'VlUiiVlfl ~mitltl'lJ ~ • 

(®) ~~fl1i1~~':)"lJtl.:)~6fftl"IJ1tJ~':)fl~11uiiVlfll~m~tl1VltJ 'Vl~tl b~tl~iJ~Vlcrb'1f'lJb~mnU• 
b~tl1VltJ ~1flv11.:)tJi::b VlPl1J1cJ.:)tJi~b VlPl1VltJ b1'lJbb~~~ 1~i'Utl'lJru1~~1flm1Jb~TVh 1~UiiVl fl~':)'1JmJ'lJl~m~tl~'lJ~

• v • 

m'1fb~el1Vl tJ ~.:)~ ::~m 1~i'Utl'lJru1 ~ b'1f'lJ,!'lJntl'lJUiiVl fl"IJtl':)~':) b~el~'lJ 'Vl~tl btJ'lJ"lJm~i':01J'lJ~~11fl1im~Vli1':)f11J'lJ1f11J 
Cl Q.I 'i d.S 

.1 v 'I v 1'" d
ui~fl1PltJm1'lJ b'VlUiiVlfl ~mitltl'lJ• 

I.e::t. ol::lt...::I 

61.:) b61i1J fl1i'l"l1tw'1l tJ'lJ11 

(9)o.rn ~~'lJ-rrtl b61'lJtl~':) m1J1~rl~ b~tlmb6i'1 1~1tJv11~ruru1'Vl~tl-rrtl~fl~.:)6ffel btJ'lJ'Vl,j'.:)~tlm tJ1'U 
'U v v 

b1m~n1'Vl'lJ~ ~':)i~U111'lJ-rrtl mf m1J~~~U'Vl~fltJi~n'lJfl1i~'lJ-rrm61'lJtl 'Vl~m~tJ fl~el':)~1 fl ~tltlfl'Vl,j'':)~tl~1tJi~n'lJfl1i 
• 'U 

~'lJ-rrm61'lJtl~uVi bb~~m~~~1iru1b~tJfl~tl.:) 1~'1l~1oUf1111Jb~tJ'Vl1tJ~'lJ (~1iJ) i11J~':)~~~~1iru11 ~btJ'lJ~~':)':)1'lJ m1J 
'U 

oC::lI evli-' cv.aJcvV .e::t. QJ QJ '" 
i~bUtJum~Vli1':)fl1if1~':)11mtJfl1i~~61Jtl~~~1':)bb~~fl1iUi'Vl1i'l"l61~mf1i~ 

(9)0.CS: m1J61':)1'lJ~Vl~~~~ bbm"IJ b~1J b~1J b~el'lJ1"IJ 'Vl~tl-rrm11'Vl'lJ~ 1'lJbbUU~qjqj1'Vl~tl-rrtl~ fl~.:)6fftl 

btJ'lJ'Vl,r.:)~tl1 ~btJ'lJ1tJm1Jf1111J b~'lJ"lJm~1,j'm1'lJeJtJfl1i61':)61~ (t11iJ)
'U • 

(9)O.cr 1'lJmru~ btlfl611i bb'lJUVl1 tJ btl fl611itJi~ m~i1 f11B b~ flVlitlU flG'1;1 :iJ f1111JoV~'Vl~mbEJ.:)tl'lJ 

~~'lJ-rrtl b61'lJtl~~~mtJ f1u1im1J rl11U~QtJ"lJmm1J rl11U~QtJ~':)fl~111~~mtJ'lJ~61 ~ bb~ ~~~'lJ-rrel b61'lJel1~:iJ~Vlcrb~tJ fl 
'U d.J 'i 'U 

~mf0111oU~1tJ1~~ b~1Jb~1J 



(9)0.b	 m~e:n'OJ'lJ~~fl1PlfJflbiiiflfl1~~(9)~eJ1'Um&~eJ1tJm~ 1(9)fJ~~~'U-um?l'UeJ'OJ~b~fJfl~eJ~f11 
'U 

b~fJVl1fJ1(9)1 'OJ1flfl~~ 1~1~ 

((9») m~1~1~f'Ufl1~~(9)?l~~b~'U~'OJ~ 1m'Ufl1~~(9)~eJVl~eJVl1~f'U~(9)?l~~bb~1~bWfJ~weJ~ 

'OJ~v11fl1~~(9)~eJfl~~d~eJ1'lJ 

(l9) ~fl1~m~v11~b-u1~fl~ru~~~'U-UeJb?l'UeJ~'lJ'U~fl1~~(9)~eJVl~eJvtl~f'Ufl1~f((9)b~eJfl~ 
'U 

~~'lJ~~ lfJ'lJ'IH"J~tl'U Vl~eJ~~1'U 1~ b~fJtl'U~~'U-ueJ b?l'Um1fJ~'U Vl~eJ-rr(9)'lJ11~fl1~bb~~-rr'UeJ ~1~b tJ'UD~~~ Vl~eJ?l~fJeJ~tl'U 
'U 

tl'U~~'U-um?lt!eJ~1fJ~'U Vl~eJ b{l1Vl'lhvTI'Ufl1~b?l'UeJ~1fl1 Vl~eJ~eJ';hm~v11 fl1~'Vl'OJ~~~'U 1(9)1'Ufl1~b?l'UeJ~1fl1 
'U	 , 

(m) fl1~v11fl1~~(9)~eJfl~~d~eJ 1tJe:n'OJneJ1~bfi(9)fl11~ b~fJVl1 mbnm~ Vl~eJm~'Vl'U~eJ 

'lJ~~lfJ"lI'l1?l1D1~ru~ 

(ct) m&~'U1'Uv11'Umb~fJ1tl'U ((9») (l9) Vl~eJ (m) m~~fl1Vl'U(9)1'Ufl~m~'Vl~1~ ~~eJeJfl 

~1~ fl11~1'Ufl~Vl~ 1fJ'"h ~1 fJ fl1~~(9)~eJ~ (9)~1~l,b~~fl1~'U~Vl1~~?l~.fl1flf~ 

eM).	 m"a'l.1~u~~111fl1JVl1l1mb~~"a~bUEJ'lJ 

1'U~~Vl';h~~~fJ~ b1mfl1~~eJ ~~'U-UeJ b?l'UeJ~1~f'Ufl1~f((9) b~eJfl1 ~l, tJ'U~'lJ1 fJ~eJ~'lJnllii~1~Vl~fl 
'U	 'U '!<J 

bflru~~fl~Vl~1mb~~~~b 1JfJ'U1~fl1Vl'U(9) 111(9)mfl~~flf(9) . 

G>kJ. m"a'l.1"a~bil'U~~m"a'l.1~U~':]1'U'lJel{j~'l.1"a~flel'Um"a 

m~ ?l1~ 1~t1'l11 ~~ fl1~'lJ5U~~TlJ bbGl1 b?l~'OJ ~1~~~~1'lJeJ~ ~~'U-UeJ 1,?lt!eJ~1~f'U fl1~f((9) b~eJfl 

1~btJ'U~'lJ1 fJ b~eJ'l11m'lJ~~ biJ'U~~ fl1~'lJnllii~1'U'lJeJ~ ~'lJ~~ fleJ'U fl1~ 
'U	 '!<J 'U 

~~d Vl1 fl~~'U-lleJ b?l'UeJ~1~f'Ufl1~f( (9) l,~eJfl1~ ~1'U bflru6jij~fl1Vl'U(9) 'OJ~t1 m~r'U fl1~~'U-lleJ b?l'UeJ 
cu _ ."	 'U 

Vl~eJv11~~~1tl'Ufl~~ H-B'1fl~11 

c= ~ 
('U1~?l11fl1~'OJ'U1 ~~~mj)
 

~eJ.:jflru'U~~1fJ'Vlfw~~'U
 

'lJ5'!J~Vl,r1~ bb'Vl'Ufl ru'U~ flru~~~1 bb W'Vl fJPl1?l~~
 



~1.;i1.:)bba~.:)/Hb~.Ll.:)Ul.h~:U1w~1~-r.U~~a.;i.;ibb~~.;i1fl1f1~1.:)(.;i1fl1ei1.:)~ .:)) 
it • 

1'Llf11';i~~6liel~~..ij1.:)Viii1 od':)1'Llriela~1':) 

G). ~eJIf'1'a.:ln1'a ~e:Jfl~e:J,:r'iJ{;1'Vlc:i'~I31t16'ie:J-:l~~1fl~'U b'Vlf11JfwJm:rm":i6'/b61l'W1'1
, '\J '\J 

bb'lJ1-:l{;11~CJ11 b'lJ\W'iJ\1l~fl":i fl":i-:lb'Vl'V'j:lJVl1'Wf1":i "iJ1'W1'W @)"lJ~"	 , 
'Vi'l.h eJ.:l1'lJ b~1"l.leJ.:l lf1'a.:ln1'a .fl1f11"lJT'iJ{;1~h1'VlCJ1bb{;1~1'Vl CJ1.flijfl:lJ tl'W ,	 '\J , 

QJ ~ q QJ tf 

f1ru~6'/\1l1bb'V'j'VlCJm6'/\1l":i:lJVl11'VlCJ1{;1mfl~\1l":i13116'/\1l":i 

i.I iJ.d i.I 

l€J.	 'J{j b~'lJ.:l'U'l.h~:lJ1tl.!~1~i''U~~~'a'a cicio,Ooo.oo 'U1'Vl (bfl1bb6'/'Wbfl1Vl:lJ'W'U1'Vlm'W) 

.	 . 
m.	 1'lJcVin1'Vi'lJ~'a1f11n~1.:l ('a1f11el1.:lB.:l) 1'lJcVi m@) i1U1f1:lJ ~<t'bm 

btJ'lJb~'lJ @),oc(b,bbb.bG'J1 'U1'Vl ('Wd-:l~1'W~Vld'WVlfl~'WVlfl~mJVlfli1'UVlfl'U1'Vl'Vifli1'Ub~~6'/\1l1-:l14) 

~. bb'Vi~.:l~:lJ1"l.leJ.:l'a1f'11n{;11.:l ('a1f'11el1.:lB.:l) 

~.G) 'U~~'Vl 6'/b'I.J61lb:lJ~ "iJ1tl~ 
c:::ItoQJ IUc:::Ito 6"..c::I OQJ 

~.l€J 'U":i~'Vl e:J{;1\1lbb:lJf1 f1e:J:lJb:lJe:J":ib"lJeJ6'/ "iJ1fl~ 

~.m ~1-:l~'W6'i1'W"iJ1tl~ CJ1Jbde:J4bb61l{;1161lbe:J'W5I1
, '\J 

d	 0 

~. 'a1eJ"l1eJf1tl.!~m'a:lJfl1'an1'Vi'lJ~'a1f11n{;11.:l 

cr.@) 'W1-:l~'W'Vi:lJ1 'V'j~fl~1fl":i 



d1Err! ~ l~ El ~ \'l UH'l:lJ 'lli1 
q 

ml'eJ \l 'il rI'Yl ddr1'l.JieJ\l~'l1 1fl~lJl 'Yl\'l'W \'lyjrl tlmdbHCJf'W 1'1 
q ~	 ~ 

'" ll'U1\lm~El11 l'UVI'ilVl'ilfld flHl'Yl'I'UJ'llfl'W1'ld 
q	 q 

"I <I II 0'. '" '" 1. tllJfldtulJd ~fleJlJ flrleJ \l 'ilrl 'Yl 'j dfl''W nlJlJr:reJ\l~ 'H 1flrllJ 
q	 q ~ 

1.1 d~lJlJ'Yll\ll~'Wll bf \llllJlJ ieJ\l~l'W 

1.1.1	 ~ll'Hri\lfh'W~llr:r\ll1J'W'If'W~ LED ltreJUl'HfliJff 4000K 
q ~ 

" 1.1.2 bfl:lJl'jtilJ'j'j'iJll~'WfldeJ\lllr:r\l'U'Wl~ 45 iJrI~l:lJVI'jl~:wtrmJfll1 I 9f'W 
q 

1.1.3	 ~'J1eJ \l b11'H -rlJ1ieJD fld ci'b11'H -rlJ l'Yl 'fI'W \'l Phasc Contrast 
q 

d .<:::lo oI.<:::lo.<:::lo I' rp 'j) ~ Gj 9J 
1.1.4	 :lJbf1'Yl'lJ'1l~ - lll~d~lJlJllbf\lbf11\l eJEl'Yll\lm'W'H'Wll'V'leJml:lJbf~~1fl b'Wflldl'lJ'\ll'W 

~ 

0' 
1.2 m'Wm1:lJllr:r\l 

1.2.1	 ~~ld~Elg;flldvll\l1'Wl:JtreJElfll1 72 iJrl~l:lJVldllrlg;~~lNA 1:JtreJElfll1 0.3 

Gj9J I QJ dQJ 0 QJ It)9J
1.2.2	 r:rl:lJl'jti b'lJ'\l1'W'j1:lJflW'rl'Wr:r1V1ti'lJ'Wl~fllrl\l'lJEllEl 2X b~ 

q 

1.3 ll'Yi'W11\l1'11eJ~1\l 

1.3.1	 ~'U'Wl~ 1:JtreJElfll1 252 X 200 iJrI~l:lJVI'j 
,. " 

1.3.2	 bI'l:lJl'jtil'flileJ'WVil'Wll'W1ufl'WI'1\l1~':JtreJElfll1 74 iJ'tl~l:lJVI'j ll'rlg; 

r:rl:lJl'j til\'l *eJ'W ~1 'Wll'W 1llfl'W 'W eJ'W l~:Jtr eJ Elfll1 110 iJ 'tl ~l:lJVI 'j 

" I 0' 0' '" 104 eJ'ufldUllJ'j'j'illrl'Wr:r1V1ti
q q q 

rlQJ It)9J 19J I ;f
104.1	 b1'l:lJldtilJ'j'j'ill'rl'Wbf1V1ti b~ l:lJ'WeJElfldl 4 'lJ''W 

q q 

0'", • 
1.5 l'rl'Wr:r1V1t;j 'jg;lJlJ Infimty Colour Corrected System
 

" "
 ~~1'W1'Wl:JtreJElflil 4 9f'W i\l~eJ1Dl1 

1.5.1	 'U'Wl~nl~\l'UEJlEl 4X 'lJ''W~ UPLFLN -Integrated Phase Contrast 

~~l NA l:JtrtlElflil 0.13 ~l'rl~~~l'jg;Elg;fll'jvll\ll'Wl:JtrtlElflll] 6AlJrl~llJVJ'j 

1.5.2	 'U'Wl~nl~\l'UEllEl lOX 'lJ'iJ~ CACHN -Integrated Phase Contrast 

1l~1 NA l:JtreJElflil 0.25 llrl~iJ~1'j~Elg;fll'jvll\l1'Wl~treJElfll1 8.8 iJrI~l:lJ\9l'j 

1.5.3	 'U'Wl~nl~\l'UEllEl 20X 'lJ''W~ LCACHN - Integrated Phase Contrast 

( ~11:,('" '\~
~~l NA l:JtrmJflil 0040 Url~iJ~l'j~Elg;flldvll\ll'Wl:JtreJElflil 3.2 iJrI~l]Jm lYt\\\l\'l '\ ­

1.504	 'U'Wl~nl~\l'UElltJ 40X 'lJ''W~ LCACHN -Integrated Phase Contrast 

~'fil NA l:JtreJElflil 0.55 U'rlg;~~1'jg;Elg;fll'jvll\l1'Wl:JtreJElfll12.2 iJ'rl~l:lJ\9l'j \~	 UJ 
?

~ 
~~lf or
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"l "" 1. 6 'J~ UUfll'H£ltlfl'Yl1'lII'l'U H{l''l 

"l "" \I) ~\I) I ~ , "I "l

{l'l:lJl'Jtll£ltlfl'Yl1'lIIil'UH{l''l bl'l b~'UtlCJml 2 'JlJIIUU fltl
 

OJ 

1.6.1 'Vll'lI~'Ull{l''ltltlfl~m~Utlfll'll~ 100% 

1.6.2 'Vll'lI~'UH{l''ltltlfl~,!!I'I~lCJm~ 100% 

OJ ~ 

1.7 'I11fl~tl'l 

~I ~ ~ ~ 

1.7.1 IlJ'U'b''UI'I{l'l~m~Utlfl'fll :IJ~~ltlCJ'l 45 tl'll'l'l 
q 

~ IQ.I , I lil v ~ -=:.. 

1.7.2 {l'l~1'Jt\lJ'JU'J~CJ~'I1l'l'J~'I111'l~1 bl'l 48 - 75 ~£l£lI~~'J 

" 1.81£l'U{l''fll 

1.8.1 iJ'U'Ull'ltlTj;j'l'UCJ1CJ1~UtlCJflll 10 ll'll iJtll Field Number l~UtlCJflll 22 iJ~~I~'fl'J 

OJ ~ 

1.9 'fllfl£ltl'l 
, 

"" "l _Sf OJ c!l 0 '1 ~ '1 ~" 1 "l 
~ 

1.9.1 ~{l'l'Jlfl£ltlUlJtl'lfl'UH{l''l UV "b''l'Vll i'l1{l'l:lJl'Jml'l i'U~lJ£ltll'll'b'tl 

~ 

"" 

. 
0 I "l 1 '1 ~ tl~

'Utll~'Vli11fll'JCJ.Jll'b''U IiICJfll'J i'b'H{l''l UV 1'1 

" 1 " "" 0.1 " 2. 'UlJmtllb'Vlfl'U flY'! £l'Utll 'Jm CJf'U 'fl 
q OJ 

2.1 ,!!1iI'Vll'lI~'UH{l''lHUUritl'l m~'VlU (Reflected Light System) 

2.1.1 iJ'j;jmjt\,!~1~'U m~Utlfl'fl'J'l ~~tl~ Field Iris Diaphragm 

2.1.2 Il'l1~'ltllli!l'Ilb{l''l 1~'U'b'i!1'I Mercury 'U'Ull'ltll'j;j'll~UtlCJflll 100 1'fl1'1' tll~fll'JH 

'l1'U l~u tlCJflll 300 il1:IJ'l 

2.1.3 {l'1:lJl'J tlUtlfl'U1CJfll'J 1~ 'l1'U 'Utl'l'l1 £1 ellill~ l~ 
q 

2. 2 el1JmurU'J'Ju'b'I'IH~'U m eJ'lll{l''l
q q q 

I \I) ~\I) I ~ r 

2.2.1 {l'l:lJl'JtlU'J'Ju'b'l'IllrJ'Umtl'lll{l''l ilil i~'UtlCJml 3 'b'1iI 
q q q 

~ .1 "~I ~I "" 
~ 'Jtl~'QlJmt\,!lJl'Ill£l~ IlJl'I'Vll'lII'l'U II 'C'1' 'l 

2.3 'b'IiIHN'U mel'lll{l''l
q 

~ 

1J~l'Ul'Ul~uelCJnll 2 'b'1iI ~'l~ell1Ji1 
q 

, Kl I' .q~CjY" 
I 0 Q..I 9J I ~ uL.t l-If" l../2.3.1 ,!!IiIHrJ'U mel'lll 'C'1' 'l {l'l'l1 'JUll{l''l m~ 1'J'U'b'1'l fl£l'U Blue 

""\ 
I 0 Q.I 9J I d 

2.3.2 'b'l'IllrJ'U mel'lll{l''l {l'l'Vl 'JUH{l''l m~ 'fl'U 'b'1'l fl£l'U Green 
q q ~s jJJ, 

V-~
 



" ' 

2.4 iimJ fld tUb11'11 hH'lI'Wb1' '1 ~11fld'W (Umbra Shield) 1l10flltJ'W tl 0 1:11'11 ~1JrVl'fI'Wfl'W1:'I 
~ 

tl ell~ b1'LCJf'W ~ , 

3. tliJ fld tUi.h~Otl11, 
d. 9J tI ~1 9J tI 0 I tlQ,.I I d! 
:JJ01:'ltl'J'il1:'l'Y1~~fl''Wb1'Ll'1m tl 3 I91l'V'l':itllH1:'I'Wb1'1911 10 x 'il1'W1'W 1 fl l1:'l'Wb1'1I91tiU1111 zoom 191ell'Wtl'J'U'WWl3.1 ,	 ,~ 

, 
d	 0 1Jl I 0 I d I Q,.I lJl ' ~ I 9J IIL.I 

6.7x-4.5x m~tJ~'Y1l'J1'W b:JJ1911fld1 110:JJ:JJ :JJmm1:JJfl:JJ'lf1'l b:JJ'WtltJfld1424 Lines/mm 'Y'l~tlm~1111 m 

,J d IJL.I	 o· 
b1'tl'J'U'W1:'I'J U1:'l~:JJ'Jt1'l b1"lU1111 fiber optic 2 b1'ltJ 'il1'W1'W 1 'Jtl'l 

d 9J tlo Q.I ~	 tI 0 I r/rv t::! 

3.2	 :JJ01:'ltl'J~1:'Im~fl''Wnl1:'l'J'UtJ1tJ\]''J'lf'W1'I 3 1911 phase contrast L1:'I'Wb1'1911 10 x 'il1'W1'W 1 fJ l1:'l'Wb1'1191~m~1111 

'Y1l'JL~'WlLb1''JLl1111 Universal Infinity Colour COITected System m1:JJfl:JJ'lfI'l'lf'W1'I PlanAchromat 'U'Wl1'I 

rI 1Jl9J~	 9J d. Q,.I 

4,10,20,40, 100 l1:'l'Wm1:JJUb1''J~ bl'lm~~1111 bright field, phase contrast, dark field 'l'W01:'ltl'JLl'ltJ10'W 11'1(J 

lJJI'i'el'J fl tll'lliJ~ tJ'W ii ~~111JlW'1 b1'11'J U1111 LED 

9J rI I Q,.I Q.I ~ n.1 rI 'jJ ... I rI '" I 9J ~l d 9J d Q.I ~ 
4.	 01:'1 tl '1 'il1:'l '1~ ';j ':i fl''W b1'tl '11'1 '11101:'111 L'Y1 fl 'W fl1"l1:'l tl tl L';j b1' LCJf'W 191 'Y'l ~ tl:JJ tl·u n':i WlJ ~~ n tl 11 'il ~ 191 tl '1 llJ 'W tJ'l1 tl LI'I tJ1 n'W L'Y'l el 

q '" '\J	 q 

'1 i1'iJiJ';j ~ir'Y11i J1l'Y'l '1 'W nl Hll'J1'W 

5. '1'i':JJl191~~1'W ISO 9001 , ISO 14001 , ISO 13485 

6. L~'W1911U'Y1'W~l'l1'l11tJ 1I'1tJl'1~'J'il1n~VJ~191 
Q,.I Q,.I d lI] I ~ r d. 'j.J ~ 0 9J I 9J ~ d. \;l'd

7. ~11iJ~~n'WflWm'V'H1J'Wnm b:JJ1911fld1 2 tJ 'Y'l';jtl:JJ11';jnl'.i'Y1lml:JJb1'~tJ1l'1n1:'ltl'JtltJ1'J'WtltJ 2 fl'.i'J/tJ 11'1tJ :JJ:JJ, 

~l'lGJf'~ltJ 

SO!"<f 
~\\J.t0 ~ / 

) Jj)7 

~ 


