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AMANYULIANTE
né’aﬂqamiﬂﬁ&ﬁﬂmiaul,wlla'mﬂ'i'm (Scanning Electron Microscope : SEM)
wiauAU EDS waz EBSD Detector 31u42U 1 1A399

1. anaduun

ulsuedrdyresanitudiinemans Iélkaudfglusunssineaiugisssuundenuiite
LiliAnAnumAsuduiuszvuludia unsdrdauinsvesussssulasiamsmdevieyanai
Lildsuaudussaluniseieng 1wy afiferiueystiuuasaiduy nquasiafigaderstulaging
weuneidndiinrsianulruinisnunsafgatdingneiu nsWaumalaLaEIInTFIUNITNTII
figatl Fadudumilsvesiusinantuiiinermans deilndunsaafigaionstiun Iinwuaziam
wallan13nTafigalingweunai@nd a1v1nsnsaafigatiiudnUu (Gunshot Residue : GSR) lagly
ndpsganssmididnaseuluudesnsin (Scanning Electron Microscope : SEM) dafiulniasiioflvina
menawhiuilduendnualiameiiudusonmegoynauassesdusznouilawziveaysii
Y (GSR) msdnfuliiidedfinvesszeznaninmguasnanfuingnety 1HuisilinelWiAnnauanas
(False Positive) fimnugnies wiuggs Wugensuluseiuaina 1A3ea SEM Ssamnsasesiun1sngan
figalinguenulasnvarguszian WU n1saTRdinseviafdande (wdslvl) nsesrafigalinudly

'
) [ a

aURmnaT195 nMsnsrvduly Wusiu Fanquasiafigarenystum fimnuyuiuiasimnnunsisfiigel
Wagren1sTusBInsgIUN1SUS URMunmanasguluseuy ISO/IEC 17025 (eatuayun1sussqwus
Avvesantuidingrmans lunisiasuaseanugeiulunanisnsiangadluwngninelvesly

UMY RsITULA

2. InguIzaeA

21 ielinsnsafguiilaglindesqanssmididnnsounuudeansia (Scanning  Electron
Microscope : SEM) w3aufu EDS wag EBSD Detector tdulunumnnsgiuaina dawadnonszuiuns
gRsTIILazamuiulaluaUssay

) Lﬁaaﬂizﬁu‘lumﬂﬁ’ﬁmsmsmswﬁqﬁ]ﬁmjﬂu (Gunshot Residue : GSR), NM5A5397ATI%
aRnefuSARSy (sl fgatnmasiviineulniindgaiees wie Inihdmeasneundsing, n3nsie
insulave uazarduq WlFiunmmaiesginiinansnaiuiug gnies mnzanlussiuauis
wolavesUszvusialy

2.3 ileneuausmNfinInsvessuLInsiussAns nmgeaanumasgIuana

3. Qmauﬁ'ﬁﬁﬁu%’maua
fiuauovsesinuanti dwieluil
3.1 dmwansamungming
32 lLiduymraduavany
33 liegsgnhadnianis

ANIZNTTUNTAVUATITBBIAAMENYAZIANIZ
S e N U e VNS TR 5 ZjC
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3.4 13J'Lﬂuqﬂﬂa?&!qasgswdwgﬂssﬁ’umsﬁ'u%’aLauw?aﬁﬂﬁ’mmwﬁ’uwﬁ'gamumaq%’gl’,}%ﬂsn
esnduglaiimnasinsusafiunansujoRauvesussnounisnmssidouiisguuniinnis
nsgnsRNIAdIMUAmuUsEMARunsTusEUUIAS et B sauATR s STy nans

3.5 hJLUuUﬁﬂamnnsvwal"ﬂuuwmswa%ammwuuavlﬂLmnawa’lmﬂummmwawmemu

“I,us.,u*uLﬂsamamsaummmnsuumnaw Femufeifyanaiifianuduiudiugdams nssunis
IANS JUINNS Qummm‘lumimLuumu'i,um)msmaaumqﬂﬂauuma

36  Snuautinaghiidnuazdowiumuiinuenssunisulouisnmsdadedndtauaznisuims
wanaasgrivualuswRasiunm

37 Juiliyeea fordwduinuilszmenadidnnsetinddanan

38 hidudiinausslenismiuiuneduiirdudeiausliudaanduidinermans a Sulsznia
Uszmasadidnvsedind viseluildudnszvihmsdudunisdavinmsudstuegadusssulunisusznin
nadidnnsetindadsil

39 Liduflésuenavivionuduiu fienaufiaslivontumalne uudsguravesliimdalsy
dazAvauduiuguiniy

310 fiutoiausdesninzifouluszuuindedaiieninsgiroidnnsofing (Electronic
Government Procurement)

311 fBudeiaussesduenansmslisuusaduiumudminsannid e wandoe viewisdedud

maduuseniuaniaonss fengliiu 90 fu Tuantuiieensufisiunduenasussmasian Tutu
fuienansuszmanadidnuselindsne

312 fBudeiauedesdamionansiua iieuszneuntsinrsalunsdliaantuifinemanside
asdelumeaziBunmamaiiauasdue

313 fBudeiausdesininenansiuisuiiisuseasBonnudnvusianzaifusindmuadiu
ﬁwmnm'\aamaamaqgawaLaua Ingszyionarssedy/udnmbenlignies uazluenansensdy
wAnandondieassynuneiavdensrdalidaiou Tnsfesdeluniouduienaisuanisioasidengm
dnvnsiawz Muiiegnme fail
A19819 M51UTHUTIBUTIAZIDIAAMAN BATIANE

623

eaziBuanuinunzianzil | MeaziBunquinvmziawizes | lna1sd1edyudnanden

dn1uliAInermansivue fiudeiaue : (szyvsneauni)
tenuanysIaNg WiseynnudnuaslamsAfussasd | ssymneiaumih veq
(¥fnaenaaidnuaiziansiianity | ssauesiaaus Tnsssyde/{u | enassnsdyudnmaen
atmunsnnsentutesi) uarwazBuaiiiaue YaIlaue I TALRY

4. ArudnuziilY
4.1 nfesqavnssmiBinnseuluUdeInsIA (Scanning Electron Microscope : SEM) $1u2u 1 1A3eq
4.2 YA3LATILREINAIENATIANTIINTZNENA91USIABNG (Energy  Dispersive  X-ray
Spectroscopy:EDS) U 1 YA
4.3 yaaneianunizlassaienan (Electron Backscatter Diffraction:EBSD) U 1 yn
4.3.1 s3udgyguanuyuzlasangn (Electron Backscatter Diffraction:EBSD)  91u2u 1 62

ANZNTIUNITANUATIZAY Lﬁlﬂﬂﬂmﬁﬂvm\m‘/ﬂ“ C
(\/

< B) a awv = A
WAL 'Ji']ﬂﬁm WINUINT Tl A j U 9 AIIUNTT
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4.3.2 13837 BUNUMEYsELHAI (Ion milling) wieumsuiumasdmsuamuAuNsyiniemuy
wagUssanana

U 1 L1ATDY
4.4 yapeNNIWeTEMTUMUANNMITINULAzUSEINaHATRYavRINaBIanIIAUBLaNATaU
LUUEBINSIN (SEM)

WU 1 YA

4.5 yareNNINBsAMTUAmUANNMIYINULALUTEIIaNATEYaYRIYAILATIE SN AL SN D
(EDS) uazgmiinTeianwaglaswaianan (EBSD) U 1 Y

4.6 \wspspauiieasuuunnwdmsulglunsUssinanatayanuueenlal wieaussuuufusns

wazlusunsuusznananuuoawladveselinsizionmie5sdiond (EDS) uaz Yniiasizi
anwarlaseasenan (EBSD)

U 1 90
5. AuanYMzlaNITNIanAila

5.1 NABIYANIIAUBLANATIULUUEDINTIA (Scanning Electron Microscope : SEM) 9147U 1 1A384
[ v

\ o N v v &
5.1.1 Wundesqansimidiannsouluudssnsia (SEM) namnsadenldanulavslussuy
gy ALz gy INedn

5.1.2 ANNANNAlUNTTWANKATI8aLLIEn (Resolution) iseaziden fail

1) fsudyyrusianaseunienil (Secondary Electron Detector) nganuluanne

ﬂiUiU’\ﬂ']ﬂa\‘l Mﬂ’)’mﬂ'm’]iﬂ‘IMﬂ'ﬁLLi]ﬂ WIS wazdunla o mu
°

1/1 High kv ANINAUINUAITWALLBEALA 3.0 nm 1/| 30 kV #38ANI"
7 Low kV anansouanuasseazidenls 8.0 nm 7 3 kv vefnin

2) M2 "’Ué’mmmmaﬂmauwaanﬁ (Secondary Electron Detector) nganuluaniiy
geuey INFRN mmummsn‘lumsu,a}mLﬁN'ﬁwsJauLasmlﬂ il

AnsauINLAIBadeala 3.5 nm VI 30 kV #390AN71

3) M¥udyaudidnnseudsyisundu (Back-Scattered Electron Detector) #ildaulu
annzgeyen1eRn danuannsalunsuaniassgasideala fail

a v i = ]
[} a’lmﬁﬂLLﬁ]ﬂLLf\NS’lﬂazLaaﬂlﬂ 3.5 nm v 30 kV Vﬁ@aﬂ'ﬂ

5.1.3 MUY IUBIANATOUANITOUAAINIWATAIVEIUAIRILA 2 D9 5 1911 WAZNISIVENES
1 OI 41 1 A 1 4 1
Talsinnn1 600,000 Win% 30 kV “5an119AIN

5.1.4 AMUNTIURLNNBINTW (Field of View) agatioy 6 mm fsvavnnslday
(Working Distance) 71 8.5 mm

5.1.5 naanuvesdnalnisBidnnseu (Accelerating Voltage) lalutae 0.2 fia 30 kv
NIDNI WA

5.1.6 AUANSITNUYBIBLENATIUDENUDY 4 T1NA UDININAANY, TAFN, NIWTIY, NTNAIIY
GRIRHIGR

5.1.7 ssuugeyeimaluviessiieg lneilsneazidendil
o vee -3 A A
1) anmegyyIn1Ags g ndlade 10~ Pa 3efni

2) dN1EgaaINARI a13150AIUANANAUBELUYIY 7 fis 500 Pa ¥3BnNIN9NII
5.1.8 Wiaaldf78819 (Chamber)

1) fvunneluninessnadse 340 mm 138UINAN
ﬂmuﬂii&lﬂﬂiﬂﬂ'ﬂu@iqﬂautﬂﬂﬂﬂ

um&_am.,

N3NNI

N3TUNTT
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2) fivesdmsusiegunsaliasuegneiey 11 4ae w3eu1NNIN
5.1.9 guaieganielu Chamber aunTaLARBULUY Motorized, 5-Axis Goniometer
Stage Tneilsvezndouilunnusag fil
1) anwnsaspdeuiiluunu X l¢egnetios 130 mm
2) anunsawdoudilunny Y leeghetios 130 mm
3) gnansawdeuiiluunu Z Ideeeies 50 mm
4) anansavyule 360 aam
5) @unsadeaiieglalutieeg1atios -10 69 + 90 99A1 ®IBNI AN
6) mmsa‘lamamawummaﬂmamauaEJ 106 mm
5.1.10 fsudtyeyeu (Detector)
1) fsh5udyeyreu Secondary Electron ldlaluan1izgayeyiniage d1udu 1 9a

Y

2) #fsudyga Back Scattered Electron Iﬁ'flé'ﬂuamwammmﬂamaum YN

Y v v

Scintillator wuuannsaidsulineenldenadnlui@ S1uou 1 gn

1
o o

3) fissudeyeyeu Secondary Electron lalaluanmggyainimn 31uiu 1 9a
4) ﬁﬁ'ﬁmﬂszLLaﬁﬁaa&iN@ﬂﬂﬁuTﬂé’mnﬁﬂLLaaﬁLé‘ﬂmau 3¥AU pA ®3DANIT WAZAINITO
wanselusunsuldmasananilinu Tnglifigunsairevadiua
5) fisvuuifeunazngansindeuiiveagiusetleindeusedlusudunidnle
melueraogny (Touch Alarm)
6) findosfianunsauaninmluiiianiondosduniisn uansnwgunsaiazietnaiieg
meluresldimetnsvugldanu lnsuansninduneminaensuianes
5.1.11 fsvuuiunsduazifioulagldiuu Pneumatic vdefn
5.1.12 § Control Panel @nnsamuauuazyiuanuate muaudaldosdnlusi®, g
annsausurindaveny, Stigmation XY, Image Shift XY wag Image Rotation 19 %39
Clies!
5.1.13 uaﬂnsmmanamLamﬂuqzm'\mﬂ (Sllencer Box) WiouszUUsEUIANUSeuTesty
5.1.14 MIkARREAMANNSALENLARIN TS ATUAIINNsBAINEe (Aspect Ratio)
Tsening 101, 4:3 v5e 2:1 19
5115 @wnsadsudi Beam Current  masagasnsviaunanunveuadedldiiumg
Wsunsuleglifeaudsuvinnves Aperture Tu SEM Column
5.1.16 Wsunsuanansatuiinnwliaeiengeet1aioy 16,000 x 16,000 wnwa
5.1.17 T.‘LJsLmiummsnuummauamwmLUu"LV\Iaﬂamaa%uﬂamauaa et BIMP, TIFF JPEG
5.1.18 uJuwammusnmﬂismuwlmmm 1IA3§I IS0 9001 v3eanmsgIudy q Mileuwin
nIANII
52 gadangisigaismeaiian1snszarewdeuisdiond (Energy  Dispersive  X-ray
Spectroscopy:EDS) 31U43U 1 YA
5.2.1 mmsafosuamEywmwuwumuammmluuaamw 100 mm’ %iia SDD
522 awrsauanuamdsnuldanuanden 127eV vieasideanin  ilevinnsiadesin
Manganese (Mn) ssiudundan K-alpha

[

ﬂmznsiumiﬁ’muﬂiﬂaa%ﬁwnmé’nvm“mm: % '
a € a L 4
Uszsunssunms ulafing ATqsuiasug. . LM e N3IUMT

N
weasngal wamdAns= s e L A
W00, nRlaITIe 1305 e o NFINT UNAIUANT TBNTENa W"W’“\"’U’qu ...... nN33UN15
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5.2.3 ansaufiutiufindeyarislusuuuuresnimuas foyaaiunnuls

524 @unsndiniedeyadn EDS Detector (@eUsinminasidannunmuuuliisedldans
TR N LR RLEIRING

5.2.5 mmsmﬁaﬂﬁwmeﬁ%ﬁLﬂswsﬁﬁ’qasm‘lﬁﬂ”’muuqﬂ, WUULEY UagWuU Mapping

5.26 flUsunsudianunsauanslusiidvessimdsuiinaldedsgnies wiudr wu Truline
Scan, QuantLine Scan #3® gu‘] sy

5.2.7 awnsalnseiluluefisdin AutoPhasemap, TruMap uae QuantMap 9

5.2.8 anansaudlunsideuvesnmls

529 awnsntuiuiusymalaginzoyneludainuuasaunmuuusaluia 7
U3hailag 1ngAnunannaenwuLIenauiaes ,

5210 @WN3anTI9ATIERUNTY (Gun Shot Residue; GSR) 7lanunsaiiasievlélag
onludiR [Wulumuunsgiu ASTM E1588-17 viseviuadandn

5.2.11 Wundnsausianlssnuildiuses UIM3gU ISO 9001 mammmuau ‘] fifieuin
Venhel

5.3 mmLﬂsuwanwmu‘[ﬂsqaiwwan (Electron Backscatter Diffraction:EBSD) 313U 1 4

5.3.1 fsudeyauanuvazlasanan (Electron Backscatter Diffraction:EBSD) 97U 1 6
1) fnsredudygrunmiduluu CMOS
2) ansansinsudggadldfinszuasii Low Beam Current (100pA) wagdnslndin Low

kv (5kv) 161
3) i Pattern size 622x512 pixels a11150vA1157 Real-time Solve Rate q\‘lq{ﬂﬁ 250
Hz i Beam Current 3nA %38/nin

b

4) i Pattern size 156x128 pixels @11150vA2U57 Real-time Solve rate GG
1000 Hz #1 Beam Current 12nA %3#inin

5) §i Fore Scatter Diodes (FSD) $1uaneeatios 5 Diodes idautanves Detector

6) asavihmalinseidnuaglassaiiwdn (EBSD) wiauiunsiiasgisigaiginaila
mMsnseendanusdidnd (EDS) lunanfeaiuld Simultaneous Acquisition)

7) @wnsasu EBSD waz EDS Mapping lienefiula

8) ig1utaya ICSD Structural Database n3elfigulvin viennin

9) anunsauansdoya EBSD Orientation Tu Euler Space t¥u Orientations (ODF) vi3e
Misorientations (MODF) 161

10) Hundnsdusiannlsnuildiuses umsg ISO 9001 viewnasgiudu q Mdieuii
30RANI

5.3.2 iosdiainTunudeysealnil (on Milling) wieumsufinesdmumununsiey

uazUsvanana $1u7u 1 138

1) annsadatunuieuszglnildtauuuu (Flat Polishing) waguwaiamINg (Cross-
Section)

2) il lon gun 2 ¥lia Fanansavhauseiostilaw
o ﬁssé’uwé’muqa (High-Energy) Faust 2 keV 89 16 keV ui3onirendn

m“ﬂiilln']iﬂ']%u@ﬁ’]ﬂﬁ“m&lﬂﬂman‘dmwlg“ﬂ'\u
"4\‘ JW)"/ € au Y e
HAATINTO WIRLANSe oo o Usesnunssunis unlading Miiyﬁw.ﬂiwﬁ .......................................... NTIUNTT
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o swAundaaus (Low-Energy) Aaus 100 ev v 2 keV wianinenin
3) §i Load Lock dmiunisunsiegaitiuazeanlngaanmuesgyyInaluiewiegie
19
4) figuneiiegns (Sample Holder) titeldfaumelu Chamber fail
a.1) Sunuvyusine il
o annsaidusathalddaus 0 f 30 e Wient
e a@saLNTe (Oscillation) Faeehsldmaus £10 fe +120 o ludunouay 10
D9F UIBANTT
o ANIOVIUMBENLATEU 360 B9A1 (lRWNEFIUFIBENUULTIU Tude 4.4))
4.2) fignua9iI98LUL Slope  cut 30 83rn LlslddmIuASIATENMBEIUUY
$inv219 (Cross-Section)
o ausaldinegaiifivunaldegieiies 16mm x 20mm x 7Tmm (A 1axenIxmLn)
4.3) flg7u119f20g19uUU Slope  Cut 90 83en iNelddmTunsimsufetiauuy
fin219 (Cross-Section)
o ansaldfegiifivunaldoenaiies 15mm x 20mm x 5mm (F1axenIxmun)
4.4) fignneegrauuuiu ielddmiunsadsudaiifedsliiSou wazazenn i
atatios 3 ¥iln fail
4.4.1) ¥ia Flat Head
o annsaldfogiifivuaduriugudnanslfenaios 35 mm
o ausaldfngniifiaununldegiaies 5 mm
4.4.2) ¥ia Standard
o annsaldfogenifivnaduiugudnansldldodintos 26 mm
o aunsoldfogneiifianumndus 3 8 14 mm wientanin
4.4.3) %iin Hollow 31 2 9un
o mmsaieié’haEiwqﬁ'ﬁ‘umﬂLﬁumu@uéna'\ﬁﬁaejwﬁaa 25 mm uagil
AN laag19tiey 20 mm
o ansaldfagafiflvunaduigudnansliodietios 30 mm uazdl
AMUUlABENeteE 15 mm
5) fiszuumvaeldugiundnegalagld Peltier Cooling
6) 3suuﬁuqaumunmﬂ 2 il
o fszuviuwuulnozunsuiialildiitu (Oil-free Diaphragm Pump)
o Hsvuuiuuwuumeslu (Turbomolecular Pump)
7) szuunsuaIn Wlunesineg
o Jundes CMOS aunsauansnmuazInlels
o ANA39E1Y 50 Wi 9 300 LN ¥IBNIWNAIN
8) fiynnoufinnoidmiumuaumsviiulazssnanatoyavedaiad lon  Milling
S 1 90 TnsRnsanmioutufaiados

AN TN TAMUATILASLDIARMANYZIANIZ :
P 2 DaaseT N Sl - 6@ A
WAl wavaAne. ol UsssMunsTuns UNLAANG ATYSUATYR. ..o N NSNS
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U
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e AAUNIMBIAUANMTINNIUTDUATRINME ST UUUH RN Window 10/64 bit

NIDANI
o uwUszInanana (CPU) 5¥AU Intel i5 M3aRNIN
e  SSD (Solid state drive) vu1aAImYeE1etay 120 GB
e  WUIBMNI (RAM) 88910y 4 GB
e 1 Keyboard wag Mouse
e aunsaRuivIeReNfIRBSLA
9) insesiiomunannsaldldfunssualiiihadu 220 Taavi 50 Bsnd Tdlaomss

5.4 gappuiupeidmuauaumMsvuLasUssnanadeyaveindoganssmididnaseuluy

@8ens1a (SEM) 417w 1 4

5.4.1 ppummaimuAuMsnuvetnsainelassuuu]ifnis Windows10/64 Bits v3e

Anan
5.4.2 wiheuszanananan (CPU) seAU Intel Core i7 #58fNI1
5.4.3 M1 (RAM) 1uneg1etios 16 GB
5.4.4 Y9UARINNAINBENITIDY 32 1
5.4.5 YUIAANYeL ey 2 TB. '
5.4.6 i Keyboard wag Mouse 911U 1 YA
5.4.7 i Track ball %38 Joy Stick 31u3u 1 ¥n

[

5.5 ganpuiunaTdmiuauaun1sinulazysenarnadeyavesyniiasgisiniiessdiondg

(EDS) uazymiiasgvianunizlasaadiandn (EBSD) 3113 1 40

a s - = L% a wa 5 A
5.5.1 peNiamesmununsinuresasaanelassuuufinnis Windows 10/64bits wise

AN
5.5.2 whgUszananana (CPU) s2aU Intel Core i7 #38ANN
5.5.3 M18A131 (RAM) 9uneg1eies 32 GB
5.5.4 9OLANINTNILINBENSTTDY 32 12
5.5.5 WAL 1 TB.
5.5.6 i1 Keyboard wag Mouse 311U 1 9

5.5.7 insianalusunsu Microsoft Office Aail Word, Excel uaz PowerPoint anwsaulday
5.6 \nseneNimesuuunnndmiuldlunsussinanadeyauuveanlal wioussuuujianis

uaglusunsuussananauuueenlaives EDS wag EBSD 91uu 1 4a

5.6.1 ABNMIMBIAUANMIINNUTRLATINEldszUUUURNTS Windows 10/64bits 130

AN
5.6.2 wiheuszalananan (CPU) 586U Intel Core i5 #safnin
5.6.3 M8A1 (RAM) 1u1ng1eties 8 GB
5.6.4 auanInilvnnegatey 14 1
5.6.5 YUIAANNUUU HDD 8g13tioe 1TB HDD waz SDD ag19tias 256GB
5.6.6 fioeenas Susgad
e USB 3.1 Gen 2 Type-C (USB + DisplayPort) 8819tiae 1 ¥04

ANNTINNSAIMUATIEAZSEARMANBAIZIANNE
< 6‘ " 3
¢ a - NS a aw
HASINTA WIMUAINT =t Ug51UnT5UN1T UNLATING ASQYSUATUR oo T NITUMT
" - & - Y
w0 NYanlsss 19305 e S0 e NTIUNT UNAUAINS Yonsega Um0 Ybeyvias. . assuns

b
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e USB 3.1 Gen 1 Type-A (iaasumsmsal‘ml) 28 NUOY 1 %9

e HDMI 8gatio 1 ¥o9
5.6.7 imsAnsslusunsy Microsoft Office $iail Word, Excel wag PowerPoint 3nwdeslday
5.6.8 flUsunsuuszananauvueanlauves EDS way EBSD wnseuldanu

6. gUnsnlusznau
6.1 Wedmiunsgandesganssaididnasounuudeiniig, yaitasizisinmemeaiianisnszany
W9 u5988nd (Energy Dispersive X-ray Spectroscopy:EDS) wazginiiasizidnuaslaseadrawdn:
(Electron Backscatter Diffraction:EBSD) wieugunsalsiews iwupsuiiames Wusiu
6.2 \f1d Tiwidnitg U%’Ugw?'ﬂﬁ Jnuet ey 1
6.3 Wgdmiulglunisuuau Srunuedraes 1 67
o Huldzansanunsauasanald
o luwmethetes fil 750 x 1200 x 800 mm (N3 x 817 x G
6.4 \n3asdhsadinit (UPS) S1uau 1 aseq
e vumlidasnin 10,000 VA / 9,000 watts
e Huwila Online Double Conversion
o awnsaldauldegnatios 60 undl vdslnsuluvaiedl SEM uaz EDS/EBSD vhaundeufiu
WsEUU
o aNsALARIIATIANINdTetln wazanzlniidisvessaedls
o aunsnmuAunszualiliainaueuazaal 220 Taadt 1%
6.5 \3eadnsedlnii (UPS) d1uau 1 1edes
e wuAkitaenI1 3,000 VA / 2,700 watts
e Wuwvila Online Double Conversion
o amNsaLARIIANTININTdTedln uavanuzniidievessaiaedld
o  aunsamununszualninliaiianeuazasil 220 Taad £1%
6.6 Lﬂ%’laqmuqm’nu%ﬂummﬂ (Dehumidifier) ¥1W 1 Lﬂ%;’gN
o aunsganrmdulfedietos 55 dnsste 24 dalus luvesiifigungd 30 ssrieaidya i
AT 80% ,
o aunsnmUANANLTULHT 40-80% RH
o ffufuihdasamelueiowunegiaton 8 ans
. iwumuaumm‘ﬁuuw Automatic Control @nnsaususeuildmudesns
6.7 ﬁqﬂmmfi‘?ué’miuﬁa (Auto Desiccator) 1uinAAgeEtios 50 8n3 $1u2U 2 1ATeq
6.8 §alulATUNTEUMAIMIUANUTIAY T1UIU 1 YA
6.9 %uauw%’amwéamuqmmﬁu U 1 Y0
6.10 §99713INBUNTBUNAIAIUANLIIAU U 1 Y9
6.11 saghanasgilumsuiunwdmiu GSR S1uau 1 Fu
o Usenaumesis A1susu (O) lavead (Co) Lstheu (Rh) uaznea (Au)
6.12 MBENUNTFINYANBIEMTU GSR 911w 1 Fu

ﬂﬂ«luﬂi‘iuﬂqiﬂ’]ﬂuﬂiqﬂﬁulaﬂﬂﬂmﬁﬂ SRY

DC/ CaY 25‘ «
W 'Ji'lﬂim WINUAINT ol Usgsunssunig UWQ‘IQWWEJ MifyﬁuLﬂi‘Uﬁ .......................................... AIIUNTT
wan ieglsasses 193m5 e S NIIUNT UNANIUNINT %amisna T LA \“’W*v ..... NITUNS

UNETIYITAY NUA vt N335 be 3.7 b
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6.13 fivfaamuilanauyt (Tungsten Filament) sruruegnatios 10 Fu
6.14 Swiunafegs Pin Stub 2u1a @12 mm 1¢ 48 fums $1uau 1 3y
6.15 fila3as1enm AuanBunnmwuy WXGA 7 1280 x 800 finiga $1uau 1 1A3eq
o uszuu 3LCD AuaINg 3600 Lumen (Wuwiwisednan)
6.16 findesazvoun maudineadmesyuuianea (DSLR) $1uau 1 1A30s
o aWNIMIEAMANUAzIBEAggala 24 MP TdlwulgaiTunmuszian CMOS wiouiaud
18-55 mm (Liguvinm3anni") '

7. MIudaUIA3aiia(Verification)

MImugau (Verification) Lﬂ%‘laqﬁamummsgm ASTM E1588-17 : Standard Practice for
Gunshot Residue Analysis by Scanning Electron Microscopy/Energy  Dispersive  X-Ray
Spectrometry Ingl43@n81984 Planotec GSR & Particle Analysis Calibration %38An31 w3aLiguwil
Wetuduliinedesiiefimnumnzautunisiuldiu

8. nsuusziudalaTauazgunsal

funedessulseiunudigaunnseatazmuidsmesuisananmnisldaunuunivesiiedos
(YandesganssrudidnasouluudensIn (SEM), ¥niiasizisinmemnalanisnszaendanusdidnd
(EDS), ¥ainsgvilasaaiiendn (EBSD)) waveslva ooy 2 U

9. onasUsznaudy 9
g«”,‘maﬁaqﬁﬁwﬁm‘mmﬁmuﬂ'ﬁaumLLaziﬂ,UUssmﬁﬁaﬂ’ms%’maqmﬂﬁﬁ’wéﬂam Tuanndasoluil
9.1 NdvsganssMIBIanAToULUUADINTIA, YAIATIEEMMIBmMATANIINTEIENAINUSELBND
(Energy Dispersive X-ray Spectroscopy:EDS)
9.2 Gun Shot Residue (GSR) Application

10. Waulviawignsliusnsvanisene
%) 9] v a v o ° % | -:1

10.1 gungrpannsaliuinmsnsnaeutarlimuusiilunsuiledeunnsssweaniadionielu 24

Fala
a o 1 ] [ d‘ o dﬂ & L% 1% 1% o

10.2 mniinud1gaunnTeanIaide g dulleanann1sinnuYeiAIBmsaRuNY Hu1eagsei

1 =) a‘ v Y v a [ L% [ d' Yo 1'% ] 1
msgenueuunly viawdsulvilildaulasain aelu 90 Fu duaniunlasundaannuuleau Tnely
AnAlrangla q Tureszuznaniulseiu

10.3 fuefiau3nisnivdey, Migsshwuaraesuiisuyandeanssmididnasounuudensin
(SEM) wiougaiiasnzisiameinaiiansnszenesadiond (EDS) uavynidinsieilasaasiendn (EBSD)
sdaeelay 2 A3t Tuszazianegiates 2 U duanniufess lneduiszsdudiuinveudusdunis
guansIdeu, Urgssnwlagaauiis v nieaudnvienarssenunsdiniiuns davisenu
MRS UaEARUWIBUNTBN RaenszavlIanTuUseiu

' a v v v o v I a PN 9 a Yo '
10.4 vihgauansalsenlidmtnvesguisidnluuing a aarungna wielimusnulagly

[

dfindiuass lussesnategiales 2 ¥ duaniufnns lnefueasdudSuRaveunussiovun

ANZNTINATTNTVUATILALIDYAAMENYLIANIE
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10.5 Tunsdinyandesqanssaidianaseuwuudeansia (SEM), gaiias1ens1nmemaAllansnszany

9 L |
1

wisusadidng (EpS) NSwminelvRuanTudldinerenans iawisavirnulduazegseninmis
douugy fuiesediyandesganssmiBiinaseunuudansin (SEM) nieuyaiinsevisigmeinaiianis
nszane¥adidng (EDS) flamnsonsasaeuiuddu (GSR)  Tawr1un1s3uses Gunshot  Residue
Proficiency Test [PT-Test] anaa1vudilésunisiuses ISO/IEC 17043:2010 vi3aifieuwin w3adndn T
 antuliinermanslilaglifnaldinenasnssesnainsulssiuaios

10.6 fuefasdionaslususesmsudiransifumunsminelussmalnglngnsanngudnnio
msu'mmgﬁ:mamﬂé'aaqamsﬂﬁﬁl,ﬁﬂmauu,azLﬂ%‘laﬁmﬁas‘z‘?umuﬁaaﬂssglw%

10.7 U3PmnAnndesansmididnaseunasiadesdnfiunudeussqlnih feddfunsiuses
1MIIIAINA 1SO 9001 vIBLiBUWIn
10.8 ndosganssmididnasousondundaduiiainnivylsy vieusemaansgeiusni vieuseme
U '

P

10.9 fuiesesdieunisdedionsldaiu nsguatizeinm uasnisnsiaden Mnwineuas

Y
v o 1

nMwdangy $117u 2 9a wardavhailesnisliiaTeandendguiaaliaznindenisldau fanrwilne
waznwSIngy S 2 gn wiewiluguuulnddidnnseind
10.10 Tusgzinaniulssiu minfinsiasuwlamiewaugendininauguasufianisves
indesile viemanawewdLfuenandedlzonduiiimusunisufiAnsveuaiedle feuvdsy
spuulfiRmsvesaenianes (05) luneituilgsdtu fusasiosiuiinveu dulunisnrufisndali
Tnglaiiiyarh aifuedesauenanfasiisesiuiaiusenduiuasaniauas Taglifialddelag iodu
iefinswasussuulfiinmsvesreniiunes (0S)
10.11 fresiadanisiineusuduitugu Basic Training) Bifuyaansanudfmnermans 1Wu
nategdey 11 Ju
10.11.1 mstlneusumsidau SEM (SEM Operation Training) agsteaiduiian 3 Ju waide
mMsineusy muvhdasiil :
e Fundamental of Scanning Electron Microscope (SEM)
e Basic operation of SEM
10.11.2 mstlneusumsidau EDS (EDS Operation Training) ag1stioaidiuiian 4 Ju e
nsiineusy muvhdessil _
e Fundamental of Energy Dispersive X-Ray Spectroscopy (EDS)
e Basic operation of EDS
e Advanced operation of EDS (GSR Software)
10.11.3 mstnausunsidau EBSD (EBSD Operation Training) agnstieaiduiian 2 1u wade
nsiineusy muvadedsil
e Fundamental of Electron Backscatter Diffraction (EBSD)
e Basic Operation of EBSD
10.11.4 mMsHnausunsidau lon Milling (lon Milling Operation Training) g1atipeifulian
2 u ademsiineusu muvhdesi

"o Fundamental of lon Milling

ARIENTTUNIAMUATIVALBYAAMENYIZIANIL
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e Basic Operation of lon Milling

10.12 furedesiinsdaideryigmisiuteundiadu Aanudsaviglunisinmsiesed
Snwarlassad1andn (Electron Backscatter Diffraction; EBSD) lun1snsiadinsnzsianglniignisasann
ma't.ﬁmLWE@‘LMﬁL%"\‘LU‘[ﬁﬂﬂuﬁﬁwﬁaamummé’%aaemﬁaﬂ 600 Halus aeluszezioan 1 U lufuuas
AN91IMS Mus¥eveveslie

10.13 nsinausy 1%dn o douifesaadedile aussesanfirmun mausEnguiesiendu
Q’%’Uﬁﬂﬂjauﬁﬂ%w‘lumiﬂﬂausuﬁ”’wm

10.14 Waan1sWnousu SEM, EDS, EBSD, uag lon Milling %éfaagﬂ‘é‘]ﬂausu‘lﬂaﬁtﬁmﬁmmaq
USmnAnlATUNsTUTEIINgHEn

10.15 Q’L“F’Jmmmﬁm‘lﬁmsﬂﬂaumwﬁaﬂé’%’usmmmawmsalum{l‘fj’l,ﬂ%"m SEM, EDS, EBSD,
uay lon Milling 9nu3tmiuan Tnglususesasdedhivumengluiunlinisineusy

11. WNEUINITNIITAUN
11.1 AUsEansameumataludnsdiuiviniesas 70 aziwuudy 100 AzLuY

¥ o
Uszansamnumaiia ludnsidiuuminissas 70 = 100 AzuuY ASLUY

1. YaLEusnumAla

1.1 MINANTOVDIRITY ”zyaunmﬁLﬁnmau'l,umsl.l,ammwﬁﬁé'wawé‘i’w 10
1) @nsaudnsnwindsengla 2 wihil 30 kv azla 10 AvuuY
2) gansanananNiIdweelde 3 wihil 30 kv 2ele 8 Azuuu
3) gansananInNiaweelden 4 wihil 30 kv aglA 6 AzuuY
4) gansonansnnidwenglde 5 wihil 30 kv azld 4 psuuu
1.2 amuaunsavesiudygradidnaseulunisuansnmiidiveigs 10

1) @nTanananIwitgavenegsla 1,000,000 Wil 30 kv 9¢ld 10 Avuuy

2) ansnsauanannidsveegala 800,000 Wil 30 kv 2wla 8 AzuuY
o w v 1 v
3) annsauansnmindsueeasla 600,000 il 30 kv wle 6 ATLUY
1.3 A2IUNT19V0NNBIN W (Field  of  view) uag sraen1sldanu (Working 10
distance) '

. 3 v ' o]
1) fienuniveuueaniw (Field of view) n319n31 6 mm Aisveznisldau
S d
(Working distance) N1szee 8.5 mm 2zl 10 AU

2) IA1UNT198eYUNBINN (Field of view) 1114 6 mm Aszensldau

o o
(Working distance) Nnszee 8.5 mm azld 5 Azuuu
AIZNTINNTIAMUATILALLDUAAMENYUIANIE
W SV S ol
o (Do 5. ¢ mg
we.a91n50l wivsind. oIV LA FEHWNTTUMT UNIATING ATYSUATUT. oo Do N3TUMT
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o ’0’ o/
UseanSamarumaila lusnsrdrudniniesas 70 = 100 AzuUU AZUUY

1.4 svuug wmﬂ’tuuaamamwamauamywmﬂm 10

1) muauanuAulandIenda 7 81 500 Pa ¢l 10 AzLUY

2) muAuANAld 7 69 500 Pa a¢la 8 ATl

3) mauAuARNRUlakAUNdY 7 8 500 Pa ' 3¢ld 6 Azuuu

o ' o | . .

1.5 §7u9688190181u (Chamber)  @1u15aLAdoUNLUY Motorized, 5-axis 20
goniometer stage IngilszoviadouiluLnumig 9 fall

1) gunsawadauniuwnu X 1uinnin 130 mm 2l 4 Azwuu il

2) @wnsasedeuiluwnu X 19 130 mm 2le 2 Avwuu

3) aunsaedsuntuwny Y leunnia 130 mm el 4 Azuuu q

4) @unsaeapuntuLnu Y 1o 130 mm 2l 2 Aviuu

5) anunsawnasuilunnu Z 1§ faus 80 mm Fuly @ 4 Azwuu 4

a X ' v

6) aunsapdeuluwnu Z 1o Yeenia 80 mm wle 2 Avwuu

7) aunsaidueiegalalugaandnandn -10 89 +90 v agld 4 Avwuu il

8) au150LBueRIBENalA LYY -10 B9 +90 BeeN 2wlA 2 Azwuu

9) awnsavaulaTau 360 e _ 3wld 4 Avuuu 4
1.6 M3V widl Aspect Ratio lonuuu laun 1:1, 2:1 uae 4:3 10

1) vnmlena 3 wuu wlR 10 AzLuY

2) vnwla 2 wuy wle 5 Az

' v ° ) ' A ' a

2. maldanglunisungeinw deuusy wWasuerlunauasnisuinis svesiian 10

a A a @ ¢ v o &
10 U (onansuuuil 1 wae 2) dndnnueinsivinsuuusal

a v
- T1AgNTIEn 2gle 10 AzLuY

ARIZNITUAITAINY é_g@utaaﬂﬁmanumwm ¢

q‘lJU(J

= U o i’ %’ :
NPA.IF1NTE Wiv‘lnﬂ .................................. U5e51UNTIUNT u’N'l’«J‘Vl i ﬁuLﬂSEﬁ .......................................... NIIUNT
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o ’0’ o o
UseanSamarumaila lusnsrdrudviinieeas 70 = 100 AzuuY AZUUY

[

3. MlufusesnsgIu ISO 9001 vesHan fail 10
1) SEM
2) EDS
3) EBSD
4) lon Milling
5) UPS
6) fususesmsiineusuvadimnsiiliuimsiioanlauguan
7) filususesnsilneusu GSR application

- filususesasunia 7 s79m1s 2vle 10 Azwuu
§ a = A a (s [
4. durefigudvinmandesanssmididnaseufiamnsansiaiigaivindu (GSR) 10

1MEH1UNT53UT89 Gunshot Residue Proficiency Test [PT-Test] a1nanitufl
1A5UN155U584 ISO/IEC  17043:2010 #38u¥iBULin ¥1387AN31 wazUseiRauidy
v 1 1 a v Y

gusihdu Teens 2 Reulalduanwenaisusenevluiudutaiaus

1) figuduinis melulseing wasiiuseiRanuide rldl 10 Az
2) figuduinin meludsee waglifiVssMenAds agldl 5 Azuuy
3) figudu3nism selseme waeliuseiRnuide a¢ld 3 Avuuu
4) Auduinis sreUszina wayliiuseiRauide qgldl 0 Az
FIUATUUY 100

1y Hd v o | - v Y v
11.2 ﬂ']ﬂ']u’i']ﬂ']mﬂu‘ﬂ@Lﬁu@lu@miqﬁjuuq‘WUﬂsaﬂa&ﬂ 30 I‘Viﬂ%LLUULﬁﬁJ 100 AzLLUU

Yarauaniusianludnsdiutviiniosas 30 = 100 ATWUY ATUUY
AZLUUAINTIAN 100
SAUATHUY 100

12. Wwaulun1siansan
v a q{!ld‘ v 5 n’l’ [ d"
12.1 AMENIINNILANANTHEutaIaualun1sUSENMATIAIATIE il

a LY

12.1.1 dputaiausiinaantilinssude 3

1212 Q’Lauaﬁ'\uLﬂﬂﬁﬂ‘i’f@lﬂ%’auﬁaﬁwma%’a‘hjlﬂu‘lﬂmwﬁaﬁmuﬂ
12.1.3 gauderauslinzuuulinnuinagivusisosas 70 vesnzuuurUsEAnsnwinumnaila

AZATINNITAINUAT mﬁﬂﬂﬂmé'n"dmztam:
e ._(/b’ Y Sua /0" : .

L3 a J‘ L a a v !
WA.ITINTU WIVININ o e N Usesmunssuns unlafing ASgsuaseg. ... L0 N3IUNT
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12.2 aoiuiiinemans anudnsiasionsundadondiinuanauifdesiunasinuinasing
finsandeiauanuinuiiiasenauinaeinun (Price Performance)

12.3 amﬂ’uﬁﬁ%wmmam%waamuﬁwé’lumsaqumﬁ'zgzyﬁwﬁ'u;E?J'uﬁal,auaﬁﬂmxnssumﬂé’
fsanuds Wuliaumnzausasduusslevigegaunaaiuliinermans laglisndudeadug
dueTAehan uiviiieseglundusussnailitudaass

12.4 MNRIITANIUNUATIAUTENDUNMUNAMAMN (Price Performance) uad Helangiuugaan
Wit aziansangildnzuuulszvnmenumeadaganindudaugnaisussmeselun

12.5 Ugmvadautansanmsaniy

nsdinfmusilugesiinudelag wielitemnuiladaudsuenarstormualassnisivie
Twenansdulafnu FsfienwdndufesitadedmduiiiolinstudeiauaiulufemiuiFeuies uss
Inquszasd anudiinemans anudvifasduifianuuasitedededaudsdditodudanauas
fafign

>3

eec.

&
U

all

da ¥ ;
13. d@unAnAy/nsdaay
nquAsIIRgINe s YU Tngneun e i@nd anduldinermans laun 499 a1AsguUsengd
& = - -
U 17 QUUUTEIITU UUIUNTD LIAUINTD NFUVNNMILAT 10800

14. MSEUDIIAN
14.1 MurunBusIAT 30 Ju
14.2 Amnuadseu nelu 120 Ju dudaaniuasunuludygn

15. 29dulun159anT (SuUsEann)
a & o a o P v 4! v -J v
WRUNHlUNTAEUA1TIIUIU 17,150,000.00 U (BULSadunilasauiuiiuumany)

16. 59A1Na19 (HUs1A19INY99a1A)
$9A7na9 17,600,000.00 U EULSadunniauuIngv)

17. Woulun1sdnsedu

o a U aaa o [ b 4 o o ~ . 4
NIV1ITUY aﬂWUUUC‘n'VIEJ']ﬂ']ﬂﬁ%"\]gsufﬁgwualu@G\iqsaﬂag 100 G]']ll"i]']ﬂ')iﬂﬂ UEUNYBUIYNAIINNN
% Y v Y 1% v a wa v Y ] 9 °
lﬂMSQQiUQﬂmaQL%EJUiE]EJLLaQ LLagﬁ‘J,‘U']EJU{]UWQﬂma\jﬂiUﬂfJumqu‘WﬂﬂqUUﬂ N1YUR

18. iU TuRarauANuNg
nguAsIaRigatenslular Ingneumeidnd nowsiafigaimadnemans aaduiliinermans

ANIENTIUNTATMUATILALIDYAAMENBATIANY
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