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111 1.7.u61vin711itlAtnA'ffryarthioun1Nial 



1,11.&inisie11- oi'uni7GAdlknTIFIClultithzarmallgui.htlinaitht4-it"  vu.m. 

viailauwi)viEnA'Enitiivp-Nisii.71,gu@i4a) 

vq.m. 19tbts 66A167119dYJ 

6)0.LD Lijunin'ivEr4mTriiigI5-r&flis-vtilli4LknOuiimatiarti1oWhiltir,:ltlF_J Lot 

Ainal401.16mora.in-mhtn-ao5nPngLSnmailnifu,A] 

1.15:-Avimov21@59 91hli.111,ii-aramuvil65611,Juvrociili@lviu6Gl9ua,i; 

ilprumi-iin-15n5r,mywaru-wmhtnifiri-rotim Oteti@Latotnifue71nuvzklql_iFlonlinTAIntAqi-nn-)wil 

LaillfmlireOttruil 

(G)) ailt-115AviluillFiletrolga 6rEAnd- heiiellnwInvilltluvomannignvil 

111E111.1 cJ '51.117`UhLLOill.117i0 -1a41 	 679J66G1vi_lut@litt5p191o1571f11n51,11775n9rwL 

tht n1v1on67ul1R1JITtrlou65V61.11A 

(b) mididiiihEvtitpAwiti 

64@11/Iti vIrwill1.15r,LvimnEntht,vicliviu 

,t1.1@toi@l1,Alvatalnlivilurim.rumnt@.lalLiab"Iti 

-191u n Litilv%551/ nlou@`6 Ll11 

(al) 	 (Q) 	(Is) e,j/nE.R.1.4@li'vriovaJn,goantri-ikJuni5 

dlLailm-mAnfrenyul
a  
l 

a)o.cn ClFitidii001-1gbillArlIV101A'EJT1114?plIJO'51111AOLSWILLA'̀) 1,1111J141XfAl"11/11@i@ 

V1fM14@Lti11141:1AaillE111,M011,711i1VIA 115`e9.1175,1.161@ 6 :.ninTniAlltsig,tyNis-ri.ititn4n1J5triuni5 

vriaLiuni'minq@ancol:14@kliut-itinniiiii@Ln@vi0 

LSErviitAti (€1'1.1) 5-arviTukim-almuet:1,i1,11U grantvaunum•wlIRA"1- "--38n.-i544@o -ALLatnil 

&o.c 1.11/111YIEJ -4Fnitlice,p7140'5117.1al-ruSvitfiw,afilnIALL6111C,I'MALA1 

Lutiikm-rmiailummii@AuvnilSo IChiltiora..w-mnAvd@l?Inil-111146unqo 

mo.& l'un5tiALonan%LtruilEMITI'151iItf17051R-15.1AnmeinAdilflT11Ji1OVii@l6t1fiti 

qi11.14@601.1@:41@lt.TITFIV111.14111-A6E.1/211,11/11")11101A'EJ51614?!511,Di5lil 41c1@6E19islfl -1'711,Iti@Lth.1171q01 um; 

61N11669),J 

mo.b VIA-111161 EJ516d4q1111i51:C.i@lVdTenlmonLnn-ilm.froltirifiloi@tuoillA'  Mini 



egii..rhou@vL'Alunia.wint.Suvinulo9 0`Invvr15viE1' A'EnniVD15'1t_4D55-rillarlii 

(6)) Lv-IvitnAEnitiiglyriJflisliTaliTuni14mLltri/ivailun-M4ovil@iii 

Ull'IAimuitaiviluma.tvOnn'n'61,61/49-ialt1 

(b) 

viail?hulAVAnt-iveguifaau@uL 	 vluiLIEJ@LA9..1 

fl'1.4611:6@Lati@S-18‘64 1.1 VII@1,1111:11V1111f11S101.1@51W1 

(cri) 

vl'i@n5tviminlultrri.la-)5mut 

(e n5fiAlvtinuN010-piv (m) (b) 	(cn) vilAri-nirol:u%num-N itl@@n 

vrilwyallin,onnEA1A"-mn-M-AiiluatniTui14151,Zeop--wiiit 

0. n15tihilliv1'18.1ngtalemaz7m1iu1J 

TuTt,1ii-nluotoain154a Ouiandl'Iffuni7XoChnlib..4yuklq‘51vnarviA'n 

mini. n15115nrruNanilqam-rutioNelthtnavnil 

ivo>noilUTuni541:61 @fil.M.11.4timitlatl-arithr,Liiigsiarnar61761-rt.m@*thtn@vn-11 

vt-inejLifandtlAiuni54LS@nlaiiTuLnataviiirimuo@tkim.,tTun-Ilivhoi.2 

li'stwyn 
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illIMULIJOIVID44111 (Terms of Reference : TOR) 

Jilli'whinfinorin-raluunineuknAnci fa 

** *********** ****** ****** ************* 

0. ill'ILLtU111 

LilaltitunlICiuunllainatarl'Z'ukluWAnA mcalvitnenariumrmIlilail Latmur, 

ImAtum,rit-uviii41.17tun-moloDt nlIvimao4 fltihtici) 

iffiqthrti4 

LyiettitunqI4nmiuurmaouqtliinikilfirAna'Wri\JI:inAm.4-nmk ,crifivitfIcllmoli 

tineh uan4newiPmescilifu4im 	 uatenTtatfunlIvierWtrucnIniiiintil 

Ltaz@iv-ilg 

cn. InannAttoCalutioNnouol-mi 

Cm-mallrIora.invinu 

cn.b 13Auienhatalti 

cmcn 

v cn.ct 

cP"flrril 	 qui*, gig-iulalurnliviulnultiNniltaliNvalluk-)u 

cn.b ilfjUaLt.171llatAlirlAtIfUtrhIVY-11141-111ilfautmlninlIultitnungli'mitasifli-ouar,n11 

cn.cri 	 "anvrmiInfiTlril 

cr). IliLtugicothr.lurolli-ahlfiwziguiDLau@TitAin"'Lli-Ai@LenAlviurilivri5mEnArtilin 

ql1t#itiCi C14 -rutlun-IFitiurygitsierIZLAnyIanA vialthtu(InIrviRa1161Aunlvtimtnil 

cn.Gt lihttA,71.PULDflalltVIID191111151111.1.1#1@llih'laallEJMAIIFI-10111E1 

ifELau@lATgli111;i?larLanavituar,FrimilifTwtiviitiu 

sn.mo 

(Electronic Government Procurement: e - GP) toinuticesnoli 
Cri.G)G) ejiluilooluoitAcriitmlIFI'vaSDnLutiknivialtkotioluittAgu- 

(Electronic Governmen; Procurement: e - GP) triAilAt91÷&ranificur,nIllin'i 

1111.T. fi-nnufl 

C11.G)i) 4titeri@Lalak1WLIPUZI3t141thlati)11.7(10151tiTlill 	*************************** 

milt! 	 ri-rnot •  , ..-• 

* , 	.Aettvorentivti 



4.0 

crt.G)Q1 retoup4ouvidalmumouenLtuft*Anchli'uotciimlut.i-wirgilstinPrIl Liuminis 

0111.1ifiFICIJZIn55ilr'15 

thi.t. 

• izeznaiiientunis 

Chums riui Y1.11. bet'bin lill;1011i1141f111 MA. berDiv 

• ltemorriniitiumnu 

intitu mivo 

b. 14C41J111914111 

o-ec.000.-1_1111 (Ifila1t4Ov1JttoolivinvIt1-n.J) 

• turnapoiffioloometownu4ovifiLLiimilmeluauuriviln;miataplfnalcifuitimittiimu 

0.6) 11111115titil6 

be* 3..1.4X (:.Yuma DVID1 	 (Ifitoo 

ri.tv IIII011111 	 oriel-emcnomo 

ri.cn 	 oriel-v'G)cncnG)a) 

1111l111111c4 	http://vmm.sru.ac.th  

el.& E-mail 	 gpro.srugsru.ac.th  

gl'alLNLroytauat460JulkIti 
/7DLeuaLtur-'a-rin: 115zion-3411P)b 

d. muzrrallff111611,11.1fliineUttOttEhl411J (TOR) 

• FRI Lvi 	ermi 	 thr.t1LnIILnil 

nsurrrs 

.C11 SuLurkieui 

• 141,1?"1'9111 	011/TE1Pli 	 f111111111 

.•;• t 4011.011.nunneno 	pmciriui 	riluniluanain 

FM: 	 115;51unviunii. 

. ... 	 . 



IlutingutillndintnutfivitulinilLitruniuoui-ruCOn6 c t it 

®. rrifiitaviiitiritnDivataaiovnioicri iTinu b tivi Loiarminrivazt5tit44d 

ciut 1188111615 

ilumv) L1.911 llf)1411 

0.,5).1!).finluvTiiorullNil'Ai Neon LL Halogen 

co.51.en. eilL Window taailloilu Mica 	 i.iSniiivioi9111,3muiluim 

Background 11Dun7i 	cpm YIn151t1Fl7131613PYt1z eoo bovi 

Dead time G)oo 	 coo 

givi5uoi-aiTi4i1'ihriuLfi5an71.34 TouritifAuu BNC 

G).in.tKiollitii-lS (Radioactive Counter) 

o pJ micloo T7flifYi 0.C' fla 

41.b.b.4-aaqlivteniFici1viwian'utilicr5m Geiger tubes uuti BNC 	 Scintillation 

detectors Ut1U MHV 

aov.m.Lilutf(4.0417vi'lliu,truiRmtil umif-AmiLED1th.7-ovn-il 	ecade 
aii.ko.ce..ailriltniTuiiii-13 I wililvaiturriviinuoTliriellii: Counts; Elapsed Time; Preset Time; 

Count Rate (counts per second); High Voltage Level; Alarm Levet; Speaker Volume 
tl 

Gltv.b.rammtowiarTufloLii-miail44 USB ttOt RS ix* 

Volt DC CI Coo mA 

01.104. illtilun53Juaztilan-litimLimilulnillirutUunmiluriuPnicaplailiiktuveniA 

ri circuit diagram tpuelosfilaolon-miutiill 

5).m. c 1tJfl1¢r1511 (Serial Cable) 	USB (USB Cable) ViniomiiilL918iliiLiluEiti-4 

(Absorbers)Lit7Dtini1 No uWu 

vtiti uliuviroiAn 	 LLeZfilt61 

11111414 

.cr• t13 otalbal 

LileA@lf.tavieeisineriLii0ovritiviarril-loiiv-g1461Argole-anlohnhithiauviotiN44fii 
(Calibration) 6,1c;r4'iiip.Wi 

Iflur:irOviitiluirms ill ISO cooco 
fT:ilarritn6"Iniveuorn-iti-ilvu 

(04. TIJI15:',611(11111VilliiiElElf61 	

/VYYtr4CPAoi( 



01.a. LwizaFl@uilwiaiuuuvvflY41 	 lotiiivithutianner.ivnwo (CPU) 

( rt cc core) reium vn;lu iniifja u,nu 	 meturufilaiwaerovn14 

e.o lumnifiiivti-Aft-nui-uuu Cache Memory tf14101111i@EM11 MB ADlilfrJ-ikitow 

la.4v GHz totilvrthutlIzmakakrun5-Art (GraphicsProcessing Unit) 

Jn1 Ci)0 u.nu 

o.con lunullitmliltiPlui-avu Cache Memory •rni-williiiatirrii MB ole415tyniAllhAituvnIni 

riurulin7ourril GHz 

iuni5tharor-oVinottiltifriaAlmk (RAM) ¶V DDRe 	 GB 

m.c‹.4nrivitini4Ltitiiiakiy (Hard Drive) tuivifiliLNI:itThun-i-i TB Viii) t01 Solid State Drive 

6-Ano GB 	ni s V1.61,J 

c) 	 1U13JL J(fl1 01101bb x 6rib. Pixel uatiiitvivilaitiDEInii ss)lv 

irtia4C4Loio (Interface) utiU USB 	1UJfl'' Qi-de4 

5).c<sli crti@aLi'moiattuu HDMI lila VGA i-nnulirLDEmii 

• illia3lil@1.1140ItUUlfiietilE1 (Network Interface) utiu (,)0/5) 00, al000 Base-T 

G).d.& 1 	ilhiijni Wi-Fi (IEEE otv.(06)b, 	n, ac) 	Bluetooth 

• co il5:11JutlaTiinil Windows wo iliZthitvaiD4ontinDvrinEiWiniTinnI11111.1 

w.c.mmilfnliiitilrAuLflaviaahliimaintornvoRira-1/mIraSciliinrillii7pu JriuTuthr,fili 

qt1nIna,Intue-n4LWU Onsite Service 

lonnines4RtinsnitiratioulluFniall ihulu • NA iniutiniumimi 

iv.a) 

Liuutlatif41J 

-nS1-)nhliliaslir")L6to cat DIfIl 	Interpupittary Range tsc 113J. it,' criin 341. 

• iinuvaniamautnivitrianmsulroWillYIGilu CTV 

• ?i'llitMJA011 	 PL5)c.) Xicod FN G) mm Plan eyepiece 

• Lau.A.Tamiiifin2itinbiriai4glelinurtrItitSon/hIfiritalniyirTa WId 
&X (NAo.a)cn) WD m&& mm 

moX (NAo.te) WD c-Lei mm 

boX (NA0.0) WD cc mm 

toX (NAct.to) WED 1`.6o mm 

o)ooX (NAo.d) WD le).0 mm 

b.-azuutlivirirTaFrialfwi'orbouirriiqlinimEnv Coarse cnr mm per rotation 

larqUn5cUiJ5tierthim fine precision o.00b mm 
X 
Y11441114t114iutviuniw Mechanical Stage with coaxial drive contrIl Size: 	o mm x 

mm, move range ani& x o mm 

2f1111,01,LIMSWIWALL041.411trUll1):14 4.11bQ P1 polarizer 

,rv'ffilo'40‘ 



Lt1 

• 'mttroaiwo@l-TopliC64Iovilirilaun-i-i 	 LviDn11Prosifilla51or77m:i 

tv..5).Go. ialtp53e5I3Ia9 Superconductor tilorriliirortimVicAtIliewl 

iuthtritalit;aunii 

tst.b.`VfilE1111VIRADEI 

rIP111102:l5EJA111:1'Bunll &.0 	 tY,iSDPi@IL111'  

L5E1811411 CMOS chip CCD 111111101 0)/in.et 1.1 

a-urnon- it.;itiitmift 	Truvw i'mkiiikarli4-161mtlicema 

ei1/11C elP1114101 ktiu n15lcoi1A'140113, won, 	 Irurvi-wIrwiiman 

LwrVI5,314111L1401.11a1 

alotiltilun1If11VIUGli1tiV13WW)%14101C4LL111.4(.11 

nlirAnoluthoi-Ai 	 nuilcititAnmuunlvijoi 

b.b.ei. a1111100i13IitiMni15virollicOitanll'ilaniDViiii,111.1i.ilithunm Word Excel .1,X 

VIEiitiinVatkIFitrirruart5.E.A:hiZtini') b,(kcdo x 	to "0174VITN adapter 

Ltuuuu C-Mount 

USB b.o 

b.b.G)o, latillkflI11011111tIlali'lAtIJIJ windows eto , windows d.o ilat windows coo.o 

5Utht,"61Ji11t1lit1liKDEJfi'il co 

41141u n LFIal mi."81AaLizolpg; 	ouilnoiovi;lmalivamoithr.lnaco 

011i1If1L11i4ni7LiefA3coLtu b VDMIN 

b.crim.iivraluthr,vmfill CPU LLIJU Intel it-accoo milliit.Thuni-) b, GHz 

Cache 	d MB V15 a nil 

• ilusalmvqn intet Chipset Bcnbo 

b.m.cn 	BIOS itatSvitniEloragionngi4i.neliAminunlIknWEYAUADIflUlifill010i 

kt5311.. ilvajlEip17:14-Ivanuuu DDRa• vuiRI:Zatiri-) GB BUS if 5 Ce 0 0 MHz miailni1 uortEnu 

mb GB 

• iltni6laitrtruicilfriaiillitiotineil is) TBAriboo RPM SATA 4114114 G) VII I) 

kl,aLb. it DVD Drive iitau vitilti 

6,o/6)o0/6)0o0 Mbps vtiagnil 

• it Wireless Lan b, g, n, ac LtOr• Bluetooth 	vtiaMi 

Card Reader uuu Internal card reader vii@Vin -i 

iv.(41,0)0. ri Expansion Slots 	 PCI Express x6)b 	 LWU M.b 
tliiiDurrii iu4 

HDMI vile VGA tilaAryi1 

b.ahmto. 

	

	 USB 41141u 1211170tiniei wnsYi Toial USB cri.d 41 
1,410Irvil 

ikAin'Ye'vJ 



(4:014011fililDlillellIsIgaJtJtilAineikS0111?11.1111111sitlif111144n-mtnulkazollv-Ilim 

Liktf4D4rJOVISDflilllei1LNILSE1141DV5an15/41Po1Ls43ti 

to;1 (Calibration) E:14C;it4SOITA tIlDuinilv1X1n-mribitt1101,(81-nr, LYirrlisti4BIrJOltildLeADIZ 

Imic:INSmileVitanoilliu ISO dooms 

01.1Dt9. 

te. 1#11041Xlifl4LL1441111A1 41Ulli so LITIO4 

(k.w. trit'lltill@lf714f1156'411,R1 (Current limit) 

• mtn5ni.TJAJoillvalbbn'Ishtur,mtasrvill-rt,, 

(iNviJ5utltai5E141 (FINE) Lor,VIEM (COARSE)) 

• safety jacks litii91 mm 

• @J11,10111-11t11.014141,11.11J en-digit 	mm blue LED 411,LIAAlsiiiiiIPtriltldblill 

cif.b. Output voltage:o-gio V DC viatiinnil 

• Outputcurrem 	 :o-t A DC vioLinnl 

• Outputpower 	 : (01'0 W 

• Operation voltage 	: ci,,Q1' V / boo V AC, CoPpo Hz 

• Residualripple (U) 	: r mV eff/rmsvgaidi 

• Residualripple (I) 	: cn mA eff/rms 

(.G)ler. Safety 	 : EN baocno-Q 14@kii 

3.56n. Fuse 	 : boo V - ita AT 

e.,$). Volt-indication accuracy 	: LED ±o% + b digit 

• Amp-indication accuracy : LED -iv% + lo digit 

.o)b. Source regulation 	: adjustable output: mxao"' +cn mV uor, InxG)0 + en mA 

.g)rd. Load regulation adjustable output: 

• s s x a)o-̀ .  + my (I s ai A) 

s5) x 4-)o-"(  + vi mV (I > cn A) 

• s b x a)o 	mA (I s cn A) 

• s b x G10-°'  s' mA (I > en A) 

• rieli1ii1141.0h14171qM,ZI41lt401:34")1,1fi5tL100111Lwr.nItueoh 

• socket iilqtaStiu Case ground 

• Output-switch: output voltage switchable 

.1!)0). qt.In5nliJunDulcial 

.1f3G).w. eiblyi AC Power Cord 	G1 Lk 



nEitt• AC Power Cord i-anu L 

vitilS0tiiiunTailiunitnIntr!tuotnitnimu 4-nnulinvaunlikflwr, ti,v1 

crt.ac.cr). 

L'JuiitolDininaaxiiiaa LCD utitivin1oumrtiltilii6iLeililti uar.taiutil 

cn.GKr.ct. 011.115evaw1, uDl1ul15, CDvi11, D uvirui kztF111.1tV 

ill4U1UP711141LM1Jfil datahold 1A.  

HFE test, fast continuity test, diode test 

cmcoct.e. E71115PUllgt4nutia0A'u ltitivfirril tilu'io 

thuioullcrlunItate3914 11JUDUn7 CL thuiR 

pn.md.6.1m. thl.i'ioinuaelyiihmzook 

gn.gict.mb. 	 111i4auni1 

thu-To 

mc,-)Gt.Gxe. 	 Urn 

sn.mct.G)et. 

cn.mcto)b. 	 ao MHz vtigni'l 

sri.aoLacs. DC VoltageRange : boo mV/b/bo/boo/boo V; moopV; +/- 0.ct 

96 + dgt. 

grLact.aa. AC Voltage Range : boo mV/bA9o/boo/boo V; moo NV; +/- 

96 + ct dgt. 

ai.G,Gt.Gux. DC Current Range : b/bo/boo mA/s)o A; c pA; +/- 0.d 96 + cn 

dgt. 

cri.ac‹.bo. AC CurrentRange : b/bo/boo mA/G)0 A; a pA; +1- a.o 96 + 

dgt. 

m.a)(x.ba. Frequency Response : b/bo/boo/b000 kHz/ao MHz; a Hz; +/-a.o% 

+coo dgt. 

cri.act.bb. Resistance Range : boo 0/b/bofboo k0/b/bo/b000 MO; o.a 

0; +/-o.d96 +m dgt. 

m.ay.bm. Temperature : -bo tis +a000°C; a`'C; +1- a.° 96 + dgt. 

m.aci.b. Capacitance boAvoo nF/b/bo/boo pF; ac.) pF; +/- b.& % + bo 

dgt. 

ai.we.bct. Inductance : b/boA000 ml-Vb/bo H; boo Hz; +/- I!) % + bo dgt. 

Holster, Test Leads , Type K Probe, Temperature adapter 

tot Batteries 



• rrmlucqui (Keyboard) LLIA USB 	 11111163ntiv ifiLmi 

Loz*Alrlifuuumlufaiii iJ Mouse LLUU USBoptical mouse vr16.inii 

illtutitlh*ticZn-il Windows (AO itiBtSvinia4saiunvianuFwiiini-RinI544114 

(0.411.6xt. 	 61MD Watts 

uvu Onsite Service 

• lgtin-ilTtil@liritinluirriurnIthrvitiviY441-114 Energy Star . 4t1lCil liau EPEAT vriOnti 

• VIll'AIIVA4t4P (Monitor) 41u7U 

LOIRafilVitiolL1?10.3NiliUU LED backlighting LCD v~iJvulwtuUatJn i1 

ttivii.@,mriauu Wide Screen fi-riuma5uo1l1i1ouni1 wboo x coo 

b.cn.$)d.en. ri Contrast ratio bilibtinil wood : 

Dynamic Contrast 12)17@EJT111 b.000,000 : 

b.cri.a.c'. Response tau ctrnsmiaAnil 

if)..tilotlIznayn-ritilitantn64ntrduatnitniviu -4-nnultiUoun-ii vi 

Q. taiti41EAVirnzuzion4uatnIzioak 41u7u to LF1104 ihmazi5ticial 

cn.o, 

• e-ariltitlimrkilYtliiiticuzLeivoi-ilii, 

• fArliumufllilYinuaehanniiiaLtal 

@EitririOlLiInafft4L11.11.1 	mm LED ilVitAtem4n7tUILLOrLIalVIINAA6EI 

‘T).&. 	 lobo-ixto VAC ±to96&oHz 

cn.b. Outputvoltage: o-ono V AC/DC continouslyadjustable 

DIA Outputcurrent: ct A AC/DC 

at.d. Display Accuracy $1111iti Voltmeter: 	% + b dgt. 

Amperemeter: t lf).& 96 + b dgt. miair61 

1,tUt,t1Yli Over current Wit thermal overload protection of the outputs 

minu4i8z*7un116Erawi5t. Loonluz,z,nlzurekuunflieunsm 

Loadstability: < 5) 96 140;117'1 

Outputpower:5)cro W 

cn.ab. Safety. EN bG)o6)o-G) 

aLmcn. Mil  t% DC smoothing 

• socket iiVitiat11.1 Case ground 

• rJ output iimii.inuuehuarnItuotimaint% 

• r05151.6 -ni5u ohviti1ami.evilt4mtivr714nIzu.amuLatnItueeh 

• OnICUIlitinatiLplv4 vi4141 



.1e)1!). qteuol-itiliialihnnleilueivainqkSorilennItilivirmvX3n-rniulkaamaiqrrnli'm 
alomladiamiorifinniiriOtnintiviianllim-olLP`Aau 

91401 (Calibration) ihrIC4S911A" 
At,  

wvotingialniurninlitnciturmuinil 

lytuqcjoictloiiianms-n4 ISO eoom 

cot). 

d. (1111.trof44:anallfilimuumooniionlndinitturftifituviiiiillinivoiiaullefinguomar,14vii 

otleonnui6ialutotmonianlionoTtonticuticlotiavawitinvin-ribtiiotvutilan-rmilvemu 

uzzliimilffulauongnsiiturcnit 

11$115110iiitnitittpittOS111 

( 

nitY4 6147 



f#11114LUI1141441UAIAIZIMUNill4VIIMIZI-Ifl-ltlin4  (lifri6"941) stun-1144u 
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