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AMANYALLANIE .
né’aqa}a‘wiiﬂﬁaLﬁﬂm'iamwudmni'm (Scanning Electron Microscope : SEM)
w3ounu EDS waz EBSD Detector 31U2U 1 1A394

1. anaduan

uleuneddguesaniiuiliiinenmans 1ilimvddgludunissiuismiugfsssuundanuiite
LilhAnanuimieuduivssvsuludenn iunsdriuimsvesssmuilasianzindevioynnad
Lildumnudusssalunenfongn wu afifertuestulazaidug ngumsiaigatenystiuuasing
werun e idndinrsienuliuinissunsiaigalingneiu nsWaumalalaginsgIunITne,e
figav Faduduniwesiushoaniuifiingenans ﬁy’qﬁntjummﬁqaﬁmqﬁﬂm Lafnwnazimun
walANsAsIREITRgne un 1 i@nd a1vinnsafigatiuainttu (Gunshot Residue : GSR) laeld
n¥asqansImiBidnaseunuudeInsIn (Scanning Electron Microscope : SEM) Baihupdesilofnlving
msantiuiiduendnualianeiiuduienmaisoyniauazsinesiussneuiianzinve i
W (GSR) Msdnivliifesfnvesssognafamsuaznaniuingwenu [WuasalineliAnnauinans
(False Positive) fin3mgnAay uiugge JuitseusuluseAuana 1a3ee SEM eaninsasesiunmingin
fgalingueulddnratayseian Wu MInsadnsieiafdafde (waslnl) nsesraigadinydly
gURmmIas Msnsaduly Wudu Sanguasiafigavienystun faujaiufissiaunaunsiaigel
uazvensiuseunAsgIuNsUfTRNuUAIENasgulusEuL ISO/IEC 17025 Liteatuayunisussqus
Avvesan1tuiiinemans lunsiasuainanudeivlunanisnssigailundgiifsdedy
nsTUIUNSYRsTIULA

2. Inguszesh

21 iel¥nsnnafignilagldndesganssmididnnseunuudesnsia (Scanning  Electron
Microscope : SEM) w3aufiu EDS uaz EBSD Detector \ulunuanasgiuaina denadsionssuiunis
gRssTazaenuiilalvuAUss

2.9 L'ﬁaaﬂssé’u‘lumﬂﬁu%msmsmaaﬁqaﬁwsjﬂu (Gunshot Residue : GSR), N3ASINATIEH
ARREfusARRY (wasln) Rgadunddndievlnindanses wie Inihdmsesdewndalnd, msnsas
insulave uazarduq WFTunsnnslnsesindnansnsiefiuiugr gades wanzasluseiuaudi
wolavesszavusialy

2.3 ilenauaussmufINsvealiuuinsiiussavsnmgeganuanmsguanna
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3.1 fiAnuanansamangung
3.2 lLiduypraduazany
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3.4 Liiduyaradegszninagnsziunisduteaianenievirdygyrduniisnuvesiglitiasn
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3.10 futeiauedesamzifoulussuuintodninaninigfaedidnnsedind (Electronic
Government Procurement)
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4. paianwaaly
v ca | . ’ ° a
4.1 ﬂaaﬂﬁ;amiﬂ‘uaLﬁﬂmamm‘uamﬂiﬁﬂ (Scanning Electron Microscope : SEM) 743U 1 1A384

4.2 4A3LATIZRSIAIEMATANTIINTZA1ENEUTEENS (Energy  Dispersive  X-ray
Spectroscopy:EDS) U 1 YA
4.3 yeiaszvidnunizlasiaiaman (Electron Backscatter Diffraction:EBSD) U 1 9

4.3.1 fhiudygadnuuzlasanan (Electron Backscatter Diffraction:EBSD) 972U 1 617
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o i e v ‘ = % a fo w °
4.3.2 1n309URRITUNUMEUIERLNT (lon milling) wiaumpuIMeTdmTuAMIUANMSINNY

wagUTeaIaNg U 1 1ATDY

4.4 gepenfumasdmsumUAIMshOuasUszinarateyaveindeqansiaudiannseu

wuudesnsIA (SEM) I 1 9

4.5 gepeufimesdmiumuaumshulasUssnanadeyavesynlinseisgieediond
(EDS) uagyaiiasienianuynielaseaianan (EBSD) WU 1 90

4.6 \nspeuamesuuuwnnwdmiulflunsussinanadeyauuusenlard niouszuuujiins

wazlusunsudszananauwvusewladvesgaiinszioniessdidng (EDS) uag Yallasen

anunielATaaTwEan (EBSD) U 1 Y0

5. auanwslaniznunaile

5.1 ndpsganssmididnaseuuuudeansia (Scanning Electron Microscope : SEM) $1uau 1 1p3es

55151 LUuﬂaawamsﬁuaLaﬂmauuwaaansm (SEM) ‘Vlﬂ"lll']iﬂLﬂﬂﬂl‘d\ﬂﬂlﬂ‘ﬂﬂlﬂi"UU
ammmﬂmuauammmﬁm

512 mmmmiﬂ’lummmmiwaa.,Lasm (Resolution) fiswaziden il
1) musuammﬂmaLanmsaunmaQu (Secondary Electron Detector) ) ilduluanog
gaugnAgs fanuanunsalunmsuanuaegazdunld i
o i High kv anunsauanuasseasdenld 3.0 nm 7 30 kv w3efinin
o 7 Low kV @nansauanuasseazidenld 8.0 nm 7 3 kv viedni
2) éffz“ué’mmmatﬁﬂmauwaaﬂﬁ (Secondary Electron Detector) daniduanny
 gamnes ummmmsdumimmms'mavmamlﬂ et
o auNTOMANLIITWARBEALY 3.5 nm 71 30 kv viFefnIn
3) fhiudaaadidnnseuasioundu (Back-Scattered Electron Detector) #ildfanulu
amfazgﬁymwmﬂﬁ"ﬂ firmanunsalunsuwanuesseandenls fil
o  AWITOLINUAITIWALBEALS 3.5 nm 71 30 kV uiFeRNTY
51443 ﬁ’a%uﬁ’miymﬁl,ﬁﬂmaummmLLaﬂ\m’lwﬁqé’wmaﬁwégaLwi 2 1 5 Wi uasmaavenegs
1#lsif1nn 600,000 Wihdl 30 kv wieniendd ,
5.1.4 prwnneveuusesn (Field of View) athaties 6 mm issezmslda
(Working Distance) 71 8.5 mm
5.1.5 wasnuvesnaliiisiBidnnseu (Accelerating Voltage) Tiluzas 0.2 fia 30 kv
VEpLeRNare! ‘ .
5.1.6 fnuamsl¥nuvesdidnaseustetion 4 nua uesnmning, 40dn, AN, ATWAIIY
' auidung
5.1.7 sguuggyeimeluviesiiedng Tﬂaﬁswaaztﬁamé’aﬁ
1) dnmizgaynIege vhgnaléda 10° Pa wi3efinin
2) ALY INARN awmmmuqmmmuag‘lumq 7 §1 500 Pa #39N19ATN

5.1.8 yaaldm78819 (Chamber)
1) flwuranielunineeg1etios 340 mm ¥5aNINAIN

AMTATIUNITANUATIIALIDIAAIANHUIANIY

J 5 (Dopns 3 fypad a— 6(, o
HA.2TINT0 WIIANT. L Usvomunssuns undleding 7 mﬁyﬁumwﬁ .......................................... N95UNT3
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2) Hvesdwiusiegunsniiaiuetatios 11 ¥oe vieunnin
5.1.9 §1U219%1989"8lU Chamber a1ansaLAABUAILUY Motorized, 5-Axis Goniometer
Stage Tﬂaﬁssﬂzmé‘auﬁlutmumm diail
1) aunsandeudiluunu X Ifegnates 130 mm
2) awnsandeuiiluuny Y Ifeeeios 130 mm
3) annsandeuituunu Z léegaties 50 mm
4) annsonyule 360 aeen v
5) a@unsaReieglaluteegetee -10 83 + 90 99 WIBNINAIN
6) ’d'lminldéhasmﬁﬁmmgqlﬁaehqﬁaSJ 106 mm
5.1.10 s3udnysyrnd (Detector)
1) fisSudysyr1eu Secondary Electron l4laluannizgaainiage 3mau 1 e
2) fifa¥udryaas Back Scattered Electron 1#liluannzganirgauazsin vin
Scintillator wuuannsaidsuiteenlsogsalui@ s1uw 1 40
3) fish¥udyan Secondary Electron 14ldluanmizgayanmesi st 1 4o
1) fsianszuaiinedeganaulildanduasdidnaseu sefu pA vi3ednd1 uazanusn
wanarilusunsulldnasnnanilénu Tngliflgunsaidovnaiudy
5) flssuuifeunasvganisindeuivesgiudiegailaindsuiisgslurudumisdiula
aeluneafineg s (Touch Alarm)
6) findesiianusauansnmlufifiavdendosdurinse uansnmguasaluavsiaedefied
meluvesldimetnsuagldnu Tnsuansniniumismiaeneuiames
5.1.11 fsvuufunmsduazifioulaglduuy Pneumatic wdefn
5.1.12 i Control Panel @unsamuAuLazysuANaIn aAnuaudalaog19nluda, Wty
amn5ausuAIaweIY, Stigmation XY, Image Shift XY uag Image Rotation 161 %139
AN
5.1.13 Sigunsainseuanidestiugaanie (Silencer Box) wisussuuszuanu$ouvestiy
5.1.14 AMSUARIIEAMANNITALEDNLANIA TSR I1EUANNTIAHBAINGS (Aspect Ratio)
Iasewin 1:1, 4:3 v3e 2:1 19
5.1.15 a@wsaiUdsuAn Beam Current maaﬂmqmsmmumwumaqLﬂsaa"l,mmuma
Wiaunsulnglifoauasuruinves Aperture lu SEM Column
5.1.16 Wswnsuannsatuiinamlaazidengeegneiay 16,000 x 16,000 Aniwa
5.1.17 IUSLLﬂsummsﬂﬁuﬁﬂ%'agamwﬁqLTJuIWéﬁ%maa‘uﬁﬂashqﬁaa #ail BMP, TIFF, JPEG
5.1.18 \Jundndusiannlsanuiiléfuses 1nsgu IS0 9001 viieunsgudu q Mflsuwi
30AN , ;
52 4aAs1gisamienalan1snszanewdwuisdiond (Energy  Dispersive  X-ray
Spectroscopy:EDS) 411U 1 4
5.2.1 vamadudygraiimisudyaalidesndt 100 mm’ wiia SDD
5.2i2 mmmmemwé’wmlﬁmmauﬁsm 127eV vi3eazideanin  (lovinmsindesn
Manganese (Mn) % fiszautundeam K- alpha

ﬂm:‘,ﬂiillﬂ’]i’ﬂ’\ﬂﬂﬂi}.ﬁu!@&lﬂﬂmaﬂ SRS
R o s
. 'mmm WINHINT oo b [ Uiuﬁﬁuﬂiiuﬂﬂi mﬂww U %I uﬁumiﬂﬁ .......................................... NIIUNTT
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b4
L4

5.2.3 ansaiutuiindeyansluguwuuveanmuasdeyaaunasule
524 @unsadasizideyadn EDS Detector \Wusunauazidinuninuuulideldans
unsgulaagdnluia

5.2.5 mmmtﬁanﬁwLmﬂqﬁ%?Lﬂiwﬁﬁaaéwﬂé’ﬁv’uLuuqﬂ, WUULAY WazluU Mapping

5.26 flUsunsufianusauanslusindvessiniBauiinaildetrsgnies uwiugh wu Truline
Scan, QuantLine Scan e 3uq Wusy

5.2.7 awselnsziluluiadfisdin AutoPhasemap, TruMap wag QuantMap 16

5.2.8 anunsaudlunmsideuveanwle

5.29 awsatusiueymakasiiasigioynieludeiinauazaunmuuusaluid 7
Uinala9 lnemmunnIen T WULIBANNILADS

5210 @MN3aRSIAATIEVNL YU (Gun Shot Residue; GSR) flaunsadiasizvildlag
8nlusd® 1Wulumunnnsgiu ASTM E1588-17 wieviuaiiuni

5.2.11 urdnsusionlsanuildfuses uinsgm 1SO 9001 viFewnasgudy 4 Midieuii
W3RN

5.3 %;ﬂ%Lﬂiﬁzﬁé’ﬂwmﬂﬂ‘ma%’mwﬁﬂ (Electron Backscatter Diffraction:EBSD) 717U 1 4

5.3.1 Mmsudgauanunzlasawan (Electron Backscatter Diffraction:EBSD) 37U 1 67
1) fnsradudyranimuwuy CMOS
2) awnsansiaiudygaldinszuasi Low Beam Current (100pA) wagdndlniih Low
kV (5kv) 16 v3efindn
3) Auazidennnlegade 622x512 pixels i 250 pps W3eANI
4) muaBuanlegata 156x128 pixels 71 1,000 pps vieRNI
5) §1 Scatter Diodes $1unupgnatios 5 Diodes fidautaneves Detector
6) anunsavmsiaswidnualasiadnendn (EBSD) wioufumslnsgvisismemailn
MINTENONAINUSIEDNG (EDS) lunanfeanula
7) @w150521 EBSD uag EDS Mapping 1ieneiule
8) gnudaya ICSD Structural Database 38N
9) undndusianlsanuildfuses 1msgu ISO 9001 wissnasg Ay q Mileuivi
nI9AN
5.3.2 idpsdinfntunudeussg i (on Milling) wieumeuiumesdmiumununisyhay
uazUsEIIANE S1UIU 1 1ATeN
1) aansadatunuieussgwihlifauuuny wswndarng
2) i lon gun 2 ¥iia fianansadennisvianldfsnuurianuiies 1 gave 2 yanfeudu
1§ Tneanunsaususermdsnurasdilossulugag 800 eV fa 10 keV wioninenin e
ﬂ’]’iLGl%EJllﬁ"JEJEJ"N#I’i’mL%’JLLaz‘lﬁﬁﬁa’IEJﬁluﬁ’l
3) fiszuu lock  nmidegaduazeaniluenssninanviesgyiniandn Tnevea
amzyﬂmwé’ﬂmmsa%’ﬂmwﬁuqmuiywmﬂﬁmu'waul”imaam

o

he

[

4) fisuanafegne (Sample Holder) iiteldauniglu Chamber fail

o3

4.1) TwnuMUFNY fail

ABIZNTTUNITANUATIVALIDARMANYULIANIY

AJIJ/ St /) %ﬁv' )
ueasnsal wamdns o0 T munssumi UNLRTNG ATYSUATUG . orvrrevrrrserremererersssnnen AS5UATS
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o annsnidsiieglifud 0 89 30 aem vdendienn
o @uNsOUNIe (Oscillation) Feehslamaus +10 F¢ +120 v wieRnI
o ENUNIOVUAIBELATEY 360 BN '
4.2) fguneiiegnauuainides drsunisnseuiiegeiinuel 2 Anuainises

=&
4

e VUN1TARN 90 BIFN
4.3) Sigwrefegiauuunu Welddmiunastendaiamedilvisoulazazen
4.4) fiszuumsvasifugunneietslngld Peltier Cooling wie lulnsiauman
5) ssuulugeyeyime 2 vila
o fsvuvdunuulnozunsy
o fwuuiuuvumesy
6) SYUUNTTUBINWLUYBIIIREN anunsauanInInuazIAlela
7) m‘uquﬂ'ﬁv’i’muLLasﬂizmawamaqLﬂ%"m lon milling MeAeNNILmes
8) \nsesilenavuaannsoldlaiunseualnihadu 220 Taavi 50 Bsad Ialaense
5.4 gampuimesdmiunuaunsinnulasUszinanadeyavendogansimidiinaseuwuy
doans1a (SEM) 971U 1 g
5.4.1 AonieimuenshauYeariesneldiszuuUfRnts Windows10/64 Bits %130
AN
5.4.2 yiwUszanananans (CPU) sesfu Intel Core i7 w3afnda
5.4.3 yieaud) (RAM) vuneg1atiey 16 GB '
5.4.4 YeuansnmauInegelioy 32 i
5.4.5 Yu1AANYRENYeY 2 TB
5.4.6 il Keyboard uag Mouse 311U 1 4
5.4.7 31 Track ball %38 Joy Stick 974 1 YA
5.5 gapsuiainesdmsumuaunsiinulazUsznanadeyaresninszisiniie 5adond
(EDS) uagyniinsgvianuaielassainawan (EBSD) 31w 1 4
5.5.1 AoumeimuaunsvhuveaaissmeldszuufRnts Windows 10/64bits e
ey |
5.5.2 mheUsgaananany (CPU) se6iu Intel Core i7 ¥38AN31
5.5.3 %1d18AN91 (RAM) vunaegnetss 32 GB
5.5.4 JauanININILIAREaTiRY 32 i
5.5.5 Yu1AANqeeNTeY 1 TB
5.5.6 { Keyboard Uag Mouse 913U 1 Y9
5.5.7 innsAnmslUsuATL Microsoft Office §iall Word, Excel wag PowerPoint tndasldau
5.6 \epspaNime suuunnwdm3ulilunsussnanateyauuusemlay wieussuuufuinng
uwaglusunsuuszananawuueenlarives EDS uag EBSD 317U 1 40
5.6.1 AoumeimuAunTvenieamelisEuUUFTRNNST Windows 10/64bits w3

ANZNTTUNITNVUATIYALBEARMAN QN
ASS Jne 9, E"

i

a o = 1% 1
NHUNTIRA 30 93ANNIBNINNIN
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AN

5.6.2 MihgUszanananas (CPU) seauU Intel Core i5 #3aANIN
5.6.3 128AM131 (RAM) 9uneg1sies 8 GB
5.6.4 vaudnnmilvunmeeaios 14 9
5.6.5 TUIAAINUUY HDD 88 Wtipe 1TB HDD wag SDD agnatley 256GB
5.6.6 fidowionwe Juddell

e USB 3.1 Gen 2 Type-C (USB + DisplayPort) at4tiae 1 99

e USB 3.1 Gen 1 Type-A (5035Un159153lW) 9gatioe 1 909

o HDMI 9814%io8 1 %83
5.6.7 ﬁmiaﬂ@]‘;ﬂﬂmniu Microsoft Office ﬁ\‘lﬁl Word, Excel wag PowerPoint 1nwsaulganu
5.6.8 TlUsunsuUszananauuusenlatives EDS uag EBSD unwiauldau

6. gunsalusznay
6.1 WigdmiunsyandoganssAididnaseunuudeinsin, Yninszisigaisnaianisnszany
WAUSFONG (Energy Dispersive X-ray Spectroscopy:EDS) uaznitnsnzidnuazlasaseman
(Electron Backscatter Diffraction:EBSD) wewgunsadsionaa iunsuiames Wusiu
6.2 18 Swiinfis USugaeld S1uauedraies 1 i
6.3 Wgdwmiuldlumsuuinu dunuedntes 1 63
o WulRvanunsanunsauazensla
o fuunmathates Wil 750 x 1200 x 800 mm (n§13 x 813 x 49
6.4 \3nadhsaadlniiih (UPS) $wou 1 1nSes
o uAlpYNI 10,000 VA / 9,000 watts
o Wuwila Online Double Conversion
o aunsaldnuldegnaes 60 wift ndalnduluvaed SEM wae EDS/EBSD vhamumdeudiu
MsTUU
o auBOLARIIATIANAdTe uazanelnfiTevesaaTedld
o ausamupunszudlwilVaminauenazasil 220 Taad +1%
o undndusinnlsanuiléfuses 1msgu ISO 9001 yFemmsgiudy q Milsuwivie
AN
6.5 \eigeadnsadluilt (UPS) $1uau 1 1edes
o Funlitanin 3,000 VA / 2,700 watts
o Juwdla Online Double Conversion
o  ausaLARIIITIANNTRdTe uazan T evewaATedld
o ausamununszudlwilVamitauenazasi 220 Taad +1%
o \HundndneionlsanuiléFuses insgu 1SO 9001 vieuasg By q Misuvimie

" a !
NI
AMZNITUNIAMUNTIIAIBUNAMANEUZIANIE > {
¢ a (L)JI‘M{'{ = > a ¢ ay o ) !
HATINTA WIIANT. e Usgaunssunts UITTING ATYSUATYT oorvorreenrerecnncensenne N7
P -
w0 ngeglesin 1adng ...l bi.. NITNNT UNEMIUNMNT Tansena ... Jumne . 00102 . .nssuns
v
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6.6 Lﬂ'%lmmmuﬂ'm%ﬂummﬁ (Dehumidifier) $12u 1 138
o aunsngamuuldedieon 55 Ansse 24 $alus luiesiifigaumall 30 samwalded &
AT 80%
o a@nnsnmuANATAULFT 40-80% RH
o dlfufivihfndaneluniessunetieon 8 ans
o  SEUUAMUANAIMILILUY Automatic Control amnsausurmemduldmusiesns
6.7 fanrruAusalusiR (Auto Desiccator) vuInmgaEtion 50 Ans $1uau 2 1ATes
6.8 falulasLaUNToITIAIVANKTIIU U 1 YA
6.9 uaumderndimuesusiy S1uau 1 4n
6.10 §DISNDUNTDUNMTIATUANLIIAY T 1 YA
6.11 shregrannsgulunisusunmdmiu GSR 3w 1 u
o Usznaumesg msuesu (C) lavead (Co) lsihga (Rh) uagnes (Au)
6.12 f19E1INATFIUTANBIAMIU GSR T 1 P
6.13 fviaamuNauust (Tungsten Filament) s1uausgwusy 10 u
6.14 fuviureiaega Pin Stub vu1a @12 mm 1 48 ks S1uau 1 3y
6.15 fiAS0smBn M ANAHBEANNLUY WXGA 71 1280 x 800 fintea $1uau 1 1A3es
o usyuu 3LCD mmaINe 3600 Lumen (Buvinwaaing)
6.16 findesasviounmiaudiisadessuuAinea (DSLR) $1uau 1 13
o @unsamenmmmazidagsgald 24 MP Tisugaiiuninuszinn CMOS wiouaud
18-55 mm (Wiguwimsednin)

7. MsnaudauIATasila(Verification)

nsmudeu (Verification) A3psilon1aunasgiu ASTM E1588-17 : Standard Practice for
Gunshot Residue Analysis by Scanning Electron Microscopy/Energy Dispersive X-Ray
- Spectrometry lngl4¥ansne8s Planotec GSR & Particle Analysis Calibration %38#inin #3eLfiguiin
Wetusulsinasasdiofamumnganiunmaimnldan

8. nMsuusziudesasuazgunsal

funefesiulssiumudgaunndesuasanudemesufsananmnslinumuunivesiiades
(gandesqanssridiinaseunuudensia (SEM), gadinsizisinfoimaianisnssnewdanuidiond
(EDS), gaiinsneilassadnandn (EBSD)) wazerlva egraes 2 U

9. lNE1SUTZNBUDY
v L4 ay d a0 . = L% [ a v Y oa Y a’l’
g‘mamaam&waammwmun'ﬁauwLLa3ﬁ1U1J33mﬁu'&mmwia\‘mnuwwgwam Tuanemeludl
9.1 ﬂﬁaaﬁgawiiﬂﬁaLﬁﬂmamwudaansm, ‘QGﬁLﬂiﬂsﬁﬁmﬁwmﬂ‘ﬁﬂmiﬂismUwé’amu%'aﬁlﬁﬂsﬁ
(Energy Dispersive X-ray Spectroscopy:EDS)
9.2 Gun Shot Residue (GSR) Application

ﬂmsnﬁumiﬁ'muﬂﬁz@ﬂﬂﬂmﬁnvmsmmz

« a 3”'J\JI\\’ >0 a ¢ av =
HEATIN WA e lemeatinl UsgsunTsun1s WISIRTNG ATEYSUATYT ooreererceenrnrscrrneae N3UNT
v o
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10. Rauluianiznisliuinismdanisung

10.1 fanedesanunsaliuinisasieasutasliduusihlunsuilatounnseweundeionely 24
Falag

10.2 mnsieudrgaunwsenFeidemesulilesnanmsiaursasdesielue fusezdonh
nsdeuugauAly viewdsulmilildenildgadu anelu 90 Yu tuanfuiilédsuudmnmionu Tagl
AnAlgangla o Tutieszuzansulseiu

10.3 fanefesudnisasiaaey, thsinwuarasuiiisuyandeiganssenidiannseuuuudesnsin
(SEM) neuyaiiasigsisigmemaiinnisnszatasadiond (EDS) wazyadinsieilaseainandn (EBSD)
atatiesday 2 A% lusserinatedietion 2 U duanntudiae Tnefueasfufuinveurussluns
- QUANTINADY, ﬁ'\'sa%’ﬂmLLavaaULﬁauﬂu’wm WioUIAVINBNAITTIHNUNIIIALTUNNT YT
sy ILazaeuisunSaN nasasrasianTulTeiy '

10.4 'wu'samummsmsaﬂ’[,mmvnmmmmnaLmﬁlﬂusmi o anuiignén elimusnulagl
$rndnuada Tusvezinaehatios 2 U dunniufad T,ﬂEJmnamLﬂuwsuwmaumtmmwm

10.5 lunsilfgandesganssmididnasounuudeansia (SEM), gaiiasisisinsnemaianisnsyany
wiauFadidng (E0S) Adminglifuanitudainermans ldamnsaviranulduazegssninms
douusy fuiesiesdiynndeqansmiBinasounuudeinsia (SEM) wiouyadinsgisgiemaianis
nsza13adiBng (EDS) Aansansrvaouinaitliu (GSR)  Tmer1un153uUTes Gunshot  Residue
Proficiency Test [PT-Test] naa1tufildsun1ssuses ISO/IEC 17043:2010 vidaiteuwin wiedndn T
antuiiinemanslilaglifnaldsonasnszesnamsiuussiuades

10.6 fuedosiienansluiusesnsussiamaidusumusmnglulssmalnelngassandudanvse
avesnaRndasanssmiBidnaseunasiaistafintunusoyssglnih

10.7 U3Sninanndoaganssmidiinnsoutasiniesiafintunueyszqli dosldunsiuses
UINFIFIUEINA 1SO 9001 VTBIEUWN

10.8 ndesgansiaudidnaseusionluniniugianvivylsy vieUseinmanigeisnn vieusene
iy

10.9 fuedesdueunisdogionislia msguatigeinu uaznismsreden anwlneuay

o 1

AMWIBINGY I 2 YA LLau%’mmquafsﬁﬂﬁlmﬂ%‘mw%'am'hguLdulﬁasmﬂsiams‘l‘ﬁ'mu wanwilng
waznwSangy $1uu 2 gn wieuidluguuuulnddidnmselind

10.10 luszozinarfuuseiu madnmsdsuudamieRauisendui fiauaunisuiiainisues
wiesile viemswanwenduSvesrdndadldvanduasmununsufifinisveaniesdle Feaudeu
szuuUftAnmsvasneuiames (05) luneiduiigedu funsesdeuinyeu sufun1shndaiisnsl
Tnglaifiyaeh Weilfnedesauendniusiisesiuiaiurenitasuazeniauas Taglifialdnelan viedy
defimawdsussuuufiinmsvesaesiaines (0S)

10.11. §redesinmstineusisuiiugiu Basic Training) lifuyaainsan tulifiinermant 1y
wanegwley 11 U '

10.11.1 MsHnausunsldau SEM (SEM Operation Training) aghatiesiliunian 3 u shie
mstineusu ausidedail

e Fundamental of Scanning Electron Microscope (SEM)

ANZNTIUNTTAMUATIBATIBEARMANYZIANTZ '

{DopueS Tafap o -y
KAT10T0] WaANT it /.. Jsvsunssuns uslading wszyﬁumwﬁ .......................................... N3N
w.o.0. nPeglesin 1930y o o NFTUAT UNATIUNWS Fonsena . W .’h’.(?ﬂk.‘.‘.ﬁ...nsimn"ﬁ
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e Basic operation of SEM
10.11.2 msHneusunslgau EDS (EDS Operation Training) aenstiosiduiian 4 U e
nsfineusy suhdesil
e Fundamental of Energy Dispersive X-Ray Spectroscopy (EDS)
e Basic operation of EDS
e Advanced operation of EDS (GSR Software)
10.11.3 MsHinausunsldau EBSD (EBSD Operation Training) agtioaidiutian 2 Tu vide
nsAineusy auadessil
e Fundamental of Electron Backscatter Diffraction (EBSD)
e Basic Operation of EBSD
10.11.4 mMsHnausun15lEeu lon Milling (lon Milling Operation Training) agistieiduiian
2 $u vhdemsilneusu mudesai
e Fundamental of lon Milling
e Basic Operation of lon Milling ;
10.12 Q’maéfaaﬁﬂﬂsdapﬁﬁimmzymdﬁml,l.aﬂwﬁLﬂ%’u fifaudergglunisiinsinsg
Snuarlasaadandn (Electron Backscatter Diffraction; EBSD) lunisnsaaiiasizsianglniidnisasan
msnﬁmLwﬁqlwﬁﬁﬁﬂ'lﬁmmiﬁ’wmamumaaﬁaa&haﬁaa 600 Falu nneluszezian 10 Tufuuay
NASIVANT muﬁw%’awa%aaﬁ%a
10.13 n1sHnBUTY 'lvmm o danuiiansaniesile aussezandisivun mauswwmamauﬂu
fsuRameualdanglunisfineusanian , |
10.14 sadenisiinousu SEM, EDS, EBSD, wag lon Milling asesgniineusilaegiBeimaues
U%ﬁwé’mamﬁ‘lﬁ%’ums%’usmmnﬁwam
10.15 Q’L"fjm?jwﬁuﬂﬁmsﬂﬂammsé\’mlﬁ%’usaqmmmmsﬂ’lums‘lﬁméaq SEM, EDS, EBSD,
uag lon Milling :nuFemuan Tnelususesesedhinuaogluiuilimsilneusu

11. WNAUNNITNIITUN
11.1 auseansamsumaiialusnsiduimindesas 70 Wazuuudiy 100 Azkuu

Uszansammaumaiia ludnsidiudniniesas 70 = 100 Asuuy AZLUY
1. Yaid@usnumAln
1.1 anuaunsavesisudygudidnaseulumsuansninidswenasi 10
o w v o " § )
1) @UNTORANININAISE LA 2 Win? 30 kV 2gle 10 AzwuY
o w v o A v
2) AUNsaRARININASweElai 3 Wind 30 kv 2wlA 8 Azuuu
3) ANUNTOLARININANAEU LA 4 Wi 30 kv 2l 6 AzuuY
o w v o A )
4) @nunsauanInaeelas 5 winél 30 kv a2ldl 4 Azuuy

-

NF.251N50 wwm‘im@.. s

w.o.0. ngenlsasiu 1adns

wenyIml nua frimy -



91 11 910 14

o/ I} g LY i
Uszansamduwiaiia ludasrdruuiminiasas 70 = 100 Azwuu ATHUY
1.2 mwannsavessudyarudidnaseulumsuananiniideueegs 10

1) gansawananmrindsueegsla 1,000,000 Wil 30 kv a¢ldl 10 Az

'2) ATaLARININAIAY8Esla 800,000 Wil 30 kv 2wle 8 Azwuu

3) AWTALANININAIAIVE1BEaLH 600,000 Wil 30 kV wle 6 AzLuY
1.3 Aunieveayueenn (Field of view) uag szaenislganu (Working 10
distance)

. : v ' o v
1) fiauniueuneanin (Field of view) n319091 6 mm Aiszegnisldanu
. . =
(Working distance) 5geg 8.5 mm Ald 10 AzUuU

2) firunieveyuueInan (Field of view) 319 6 mm 7isvesnisldanu

(Working distance) fisvez 8.5 mm 2eld 5 Azuuu

1.4 szuugyameluiosinegisiiannzgayaniesii ' 10
1) AruANANRULANTINTT 7 §9 500 Pa 3¢la 10 AzLUY
2) eauauANuld 7 fis 500 Pa ¢ld 8 ATl
3) muauAMuAulduAundT 7 8 500 Pa arld 6 Avluu

1.5 gwmwﬁ'sathqmﬂ'lu (Chamber) mmimﬂﬁlauﬁwu Motorized, 5-axis 20

goniometer stage lnefiszuzinioufilunnumg q Al

1) awnsawadeuiluunu X 16u1nnd1 130 mm 2zla 4 Azuuu 4

2) anunsawndoudiluunu X ¢ 130 mm 2gld 2 Azuuu

3) gnansawdeuiluwnu Y Wit 130 mm azld 4 Azuuu i

4) anunsawpdoudiluwnu Y 16 130 mm Agld 2 AzuuU

5) ansawndouitluunu Z 16 faus 80 mm Fuly 9zlA 4 Azuuu 4

6) mmﬁmmﬁauﬁluunu Z ¢ Ypunin 80 mm azld 2 Azuuu

7) annsaldesiedelalugianinendn -10 3 +90 w1 9zla 4 Avuuu 4

é) Ausadueiegalatugae -10 §3 +90 9en 2tla 2 Azuuu

9) annsanulaseu 360 aeA 3¢ld 4 Azuuy 4

1.6 NM3vinn il Aspect Ratio lenuuu oA 1:1, 2:1 uag 4:3 10

1) vhamlei 3 wuu agla 10 Azluu

2) ynamle 2 wuu 9zlA 5 Azuuu
ﬂﬁu:nii&ln’]iﬁﬂ‘ﬁﬂﬂi'mé:ﬁLSEJﬂﬁ‘Eu‘ﬁ’ﬂUm%LQQ'I: %E/‘
HA.25IN50] Wiwu‘ini..........J.]f.hfﬁ’....?:{{ 3ﬁmiumi WNLATING ATYTUATUG . oevrrcennerenerrsernrnnren N3UN1S
o0, ngaglsssns 19305 . /é .......... NTINAT UNEIUNNG %amzqa ....ﬂﬂf.‘f\.ﬂf....of\’;.‘f?.‘?\.‘.’..‘.“-i.f’.....ﬂiii.lmi
weamysml nua ... Mn?...assums
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Uszansammaumaiia Tudnsrdiudminiosas 70 = 100 ATuUY ATLUY
' v ° ) ' d ' a
2. simalgdnglunisungeinw deuuen Wasuezlnauazn1suinig seaviaan 10

10 U (Lonansuuui 1 wag 2) Snaninasin1siinswuunadl

< :
- $I1A1QNTIEN tld 10 AzuuY
3. \nTeelnAunumeYszglnih (on Milling) ansnsavhAndsnuvesdilessy 10

Tug29 800 eV @13 10 keV w3aniani

- AU lAlug9n319n71 800 eV fia 10 keV 2tle 10 AzwuY
- iAmasulalugag 800 eV §i 10 keV awldl 5 Az
v a ¢ a v a o a a < |
4. guiedgudvinisnaesganssmididnaseunaiunsanmiaigaliviitidu (GSR) 10

1 U 3 r L A
1ABKIUNT55UT89 Gunshot Residue Proficiency Test [PT-Test] a1naa1tu?
1A5un155Use9 ISO/IEC  17043:2010 M3aLAiU1 ®3amn31 wazUseinaudde
v | H a v v 4 v
gusntu Taes 2 Weulvliwansenaisusenauluiuiudaiaus

1) flguduimsm moludssine uagiivsyiRouive 3gla 10 ATuuY
2) fguduiniss ameluvsena uagliivseinnuide eldl 5 AvUuY
3) druduinigm siw_Uisz uaziissifonide eldl 3 AvUuL
4) figuduinism salsena uaylifivseinnuide ldl 0 AvUUY
TAAZUUY 100

11.2 Adnusimndudeauslusasiaiuimindesas 30 Wazuuulfiu 100 Azuuy

o/ 'O’ o/
Jatauasusianludnsidiuiuiiniasas 30 = 100 AzuUY ATUUY
ALLUUATUTIAN , 100
FIUASLUU 100

12. Reulun1swiansan
12.1 ARNIINNNTILRARAVEHEuTalauslunsUTEMATIANATIL Aall

a Qs

- 12.1.1 dauteiaueiinnantilinswmiude 3

12.1.2 favesumaiindeladeniuwsevaredelidulunudeimun
12.1.3 goutaiauslanzuuuliinunusituanieas 70 vesnzhuumUsEavniamaumadn

Ld = o/
ALTNITUNITNTINUATI ztaaﬂﬁmanummwz
LD g <t

HALITINTA] WINHAINT e e J3251un33un15 UNLATANEG RTYBUATUGoooorsToomeeerssneeres NIIUNT

a a ¥ IN
w.o.0. niganlsasi 1ades ... R L - NITUAT WNANUANT Fonszqa ... WK/ Nz, nvsunns

“id /)

WNANYTIL AU e fr N33UA1S
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12.2 anduiiiinermans anudnifesRnsundadendiiunuaudiidesiunasiiunasing
fsandeiauenunagisimusenauinaeinann (Price Performance)

12.3 amuuumwmmammaamuawﬂumiaamuaﬁymmqﬂnwaummauammmssumﬂﬂ
fnsanud wiudliaumnsauuazdulsslendggaunaaiuifinemans laglisudufoadug
iueTAINgn uaiiseseglulsdusulssnailésudaass

12.4 MNRTUINLNUNTIAUTENBUNUTAAN (Price Performance) Ui Jglanzuuugegn

Y
7
v

Wit azfersangiilfnzuuulssavsnmiumedageninduduusmsssmasaluassil
12.5 Ygymvedaudamssnisiainu
nsdiffmnusdugesiinudelag vieiiterruladaudshuenarstormunlasinsivie
Tulenansdulafinnu Fsfieudndusioritedudnduiielimstuteiauadulusmemuduios uisq
Inquszasd an1duiidinermans avudvsiesdugimuuazitedededauddditoduiamauas
fafign

13. daunfafy/n1sdanay
nquATIfigateslukaringnetuneildnd anrduiliinermans lavn 499 err1sguusengd
- < A
U 17 auUUTENTIU UYNUNTR LWATNTD NFUVHUMIUAT 10800

14. N151EUIIAN
14.1 AMvundusia 30 Tu
14.2 Muupdsou Aelu 120 Fu dudnaniuasunludygn

- 15. 29dulunsdnnn (Quuszunn)
29RunlFlunsAiun1s91UIU 17,150,000.00 UM BUsdndnunilawauiviiuuimsiu)

16. 571819 (Husiananiaenann)
$9P7MNa1 17,600,000.00 UM (RULSASIUNNLEAUUINEIL)

o o a
17. Gaulvnsvrseiiu ‘
39192 RU aaduiMnermansaztnsetuludnsSosas 100 puIuludyyIFovenaIInNg

a wva

Isnasugnieasousesuds uasduneufiRgniesnsuiuamitantun fmua

18. iwugTuRAYaUANTUNT
nquaTIIigte s UukaL I NeUMHEANS newsiaigainainetmans aadullimenmans

ﬂmwﬂiiuﬂﬂinﬁﬁuﬂi a“’LEJElﬂﬂma uLQW’]\“‘ ’
; - as> Sovesy " T e e e oy -
WNALATIATU WINUINT =L, EHIUNTIUNTT ‘U’l\ﬂﬂ‘VIWEJ NI vﬁuLﬂi‘Uﬁ .......................................... A3IUNT

wo.0. vgealsssn 1edns ... L NTTUNIT WNANIUNNST Yomsuna ... Je 0 Yas oz nssuns
Y
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19. daudl
Ansioilevensiudeyaiiuiuvieiausuuyiannsal visuansmuAniulaelawmedlan
- naluswald
dafls Foruensaanvutiinedmans
AUTIINTSdNNIEINYIA 80 WIT¥1 5 FuaAN 2550
Wil 120 vt 3 $u 8 PrATTgUsEAMAUANA

DUULITTRUY UVINVNABIIDY LYAVENE NTAUMNUMILAT 10210
Insfiwsi 0 2142 2648

nsans 02143 9086
NN mail : gpro@cifs.mail.go.th

e

ANZNTIUNTAMUATIAZIBNANANYITIOWIE
¢ a J qu/ A ¢ awv a
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LNASLUUN 1

' o Y o o & 3 [ 1
a1sndauTATanauaas (Mnsldnuaiastuni 5,000 ¥aluwiat) seeziian 10 U

U 378113 saduuBunmseildaused SR
1 Tungsten cathode
2 Tungsten cathode
3 Tungsten cathode
4 Tungsten cathode
b Tungsten cathode
6 Tungsten cathode
74 Tungsten cathode
8 Tungsten cathode
9 Tungsten cathode
10 Tungsten cathode
.‘Z'JSJ

o = ] o o
nungwe: Aesitanansidastiuusenau laun wnansuaninmineazuas Tungsten cathode 152y
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LDNEITUUUN 2

A131mgauTIAAUNeTNYT sEeziian 10 U

d g’l Y d _\ 1
N $1A152UNIRU(UM) waulun1siusn1siunsdazl
: 1. ¥iNsRSI9d0ULaLLNlINITYIUYeLATaalUSEANS ANA
FITNNTONLNTATONWLITAN)
2 2. nageulsEAvENmATesEUMeMegwnsgl
' Planotec standards
3 - 3. Wagu Aperture Tninnd
. 4. Wiy Ol filter vaslugeyeyrnavnt
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