wnasuuvinsananlszmanadadmeiinismeidnnsaiing 4a 1.1
(379) wawmuasadeu (Terms of Reference: TOR)
nisdszniesiadawmiasiiswmsinifiiagsinmaiinoaasidinasau
(Auger Electron Spectroscopy) s1uiu 1 stuu sasdidntsnwddnavsaiingd

AuiitvaTulafddiansalinduarraufiinasuvani

dninouvanivenAtaasuanvaTulafuvan i

1. aanfluun

guamaTuladluiasiidnmsaing (TMEC) daflumbsaouludafnaquawvriuladsdansatng
warAaufineaiuied dvinoudasnninomdaisanvaTuladuiemnd WWfunsanassoudssnn
Uszdnfl 2550 tladawngineiieiasfiafiannififandiuvafiaaaiaibidnasau (Auger Electron
Spectroscopy) Walilunisidedsunwas Wudamisuandiooumeuan dumaauaisanuudounsang

wmaTulafinsiwnziias nszuunsudalugeavnssuadafiadlasd waziidnnsafindvanlsuna

2. Yanmscaad

adadawedasfiad miulilunsiianniasdlsznay vasianand s viawdandaay vufirvag
fiuau Teoldmatinnmsemaindmdsnunasdidnasouniinaaiss (Auger Electron) deasfininuusiuti

uarauandoaglumaiviivfiauassigedns q Milluasdlsznavuasiamiu
3. anauiidyaviauasian

3.1 guavanadasbidludlédumandviviaauduiu daradfiaslloautiuaaive Bussisuiasas
Auauamelifie f Disasdniuasduduiiur i

3.2 duanaidaslidugisads: lomihududugiavasanodufidiauana hindgud uwazdacl
ilugfinadszlomisiuduszwinafiauanmdud ivinseaianaeiifinnsaiingd o Judsenia
Uszmiadadieszuudidnvsatind wialillugnssvinsdulunsiauianisudeturiaiadiady

sulumsssmadasossuudidnnsatindadail

3.3 duavanadaaiulifiyanamunguuisdasnsifouludsamalnewialudtdssina dodsenaugina
Wendunseassadudunuswmioweiasdiad liluTsesugeannssudidnnsaiinduas s niiunis

suinnUssasdasmsanvaiivuiifysanalitaonit 1 O TusuAsTudbudiaualszmanam

3.4 fusuanmaadlafumsusdsioannuddvguiaeiasfiaddada iduduvudmbouazlivdnimds

astoadbiafunians

3.5  duauanasadinanulunisiwinneiasdiafdadaviawiacfiafifidneasnmistdoulnddoadu
wwiaofiafidnda nudalstaunsailuniséafaatacdia  Diudmbooununadaanvufiqud

diafaldaunauada moluszoznal 3 1 Aavfuwauasia Swwiwlitdasnii 2 dygn Teefyad

@
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finundn 5 duuindadyan Wil diauanaiasdasiadeviedatfusasnaurasmiinnudanad

uardundugnigiauara fusasdnuigniadan

4. diadivuaiildlunisiduasian

4.1  gud szdnfunseusafioudninunaiguuetidenaiaaieinmmndidnnsaling wa. 2549
Wafasandadandaauafifauuanzauayramaazada Widugianddwavanadinignis
yedidnvsating Taogfuiaauadaswianfaciuaadadnauauaraadaiguanionaiasa

anznsumslsenIanat winfnisiasua a qudinelifad Tidielag

4.2 B}Lﬁuaﬂmqmﬁaﬂ1B.luatﬂfsaqﬁaﬁﬁﬁmﬁnﬁmmﬁumﬂ'i wiafinidafiwurnasans Teadataua

.

wasglAuaTA Rz aLAR SR oL “dafiwunlazauanEasitdains” Au " AM LU
Tumiadadioadunnsianisluaiswoanimiauly {COMPLIANCE STATEMENT) @nu
Landsuumitmanginlseniamaidafirinismodidavsaiingd 4o 1.9  wiavuwuugduuy

(Catalog) warspazidosuasginsal wWalsznaumsiiansun

43  sevfasauasaaiunaufio vasfluduuvinuaByariued warrsauaguatldsiolunn
75 waznnfianssuidnngludadivuanadunaia

4.4  mTafasnauadasdfinoznaiiuafiunatidasnii 90 u

5. sdafdivuanidaiummaile/andndaisiamns
suauduadafvusanudnensavirtaasdafiafawdniiunsdiada ddssalyd

5.1  dafivuainadaill

1) guauasiAiazaaddufiadausniun SRS aufieE paflatiga mufidndoluiacazann

(Clean room) wazdflunsfindalaudziuignis

2) anuittinseluiiasazaim (Clean room) asfimsmiuquituAwdEzan uazalulaandin
goiudedaluiadfituasdsniunisaads Aasdaslfiiausadaunisufiiorludiud

tiaagzataataaTIain

3) dueuanaiazdainisiayavaneissinsadisandon uaz/via mnﬁﬁjuﬂﬂ warfafiason
Toadousoui wassuusssal tnadsuludanisviteusasatie @rentinaunsiiadg

atiasndn 90 Ju

4) fuEuaneiatdasiuAatay vald lunsddifinaudowiodasiuusnag vasqui dafluna

guflasninammincunasgeanfiunmisouiite wag/via fnnoRiine
5.2 aadnrasiylluaasiacfia
1) dlwedasfiatirnnifiaian somaflraaaididnnsau

2) sruumtiwnabiteoumeluggnassdugounn (Ultra high vacuum) faszuunisaing
sepyinmianunatsaniunuutlaaminiy (Oil-free-type)
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3) flszuumsuasniwenawalia Field emission scanning electron microscope (FESEM) il

aruasdoagaluseauu TuLas

4) fiszuu Ion gun dwsdunisheiedanurinuanainfiani (Depth profile spectroscopy)

5) AMSUERIATH A15IATIEN ATTUARGHNA WRERTLANATTI RO TEULURaLAIwma T

53 padneasawizanaiada

5.3.1 Electron Optical System Unit

(1)
(2)
(3)
(4)

(5)

(6)
7)

(8)

(%)

(10)

Field emission type electron gun must be built in.

Secondary electron resoclution has to be 10 nm (at 25kV) or smaller.
Accelerating voltage needs to be changeable between 0.5 and 25 kV.
Magnification should be variable between %25 and x500,000.

At x25 magnification, it can be used for all accelerating voltage range in 5.3.1

(3).
Probe current must be changeable between 10 and 2 x 107 A.
200nA or higher maximum beam current has to be obtained.

Detection mechanism of the primary electron beam current has to be built in the
electron optical system.

Step of 4 or more has to be employed for OL aperture.

SEM image drift less than 5 nm in any direction in 1 hour, using a sample
with gold (Au) particles on conductive substrate.

5.3.2 Auger Electron Spectrometer Unit

(1)

(2)
(3)

(4

(3)

The minimum probe diameter for Auger electron spectroscopy has to be 10 nm
or lower with probe current at least 107 A.

Wide area Auger mapping up to 20mm x 20mm must be possible,

Auger electron detector must be multi channel detector, and detection method
must be pulse count method.

Energy resolution must be less or equal 0.5 %.

Sensitivity has to be more than 1,000 cps at Cu-LMM, Under condition from
5.3.2 (1).
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5.3.3

5.34

5.3.5

5.3.6

5.3.7

Ion Gun
{1) Ion energy has to be variable in range of 10 eV to 4 keV or wider.

{2) The ion absorbed current has to be 2 pA or more at 3 keV specimen current,
and 0.03 pA or more at 10 eV.

(3) Minimum ion beam diameter has to be 200 pm or smaller.
(4) Charge-up neutralizing function has to be built in.
Specimen Stage System

(1) Specimen movements include the range of X: £10mm, Y: -48 to +10 mm, Z: £6
mm. In addition, it has to work at T (tilt): 0 to 90°, R (rotation): 360°.

(2) Large sample available up to 2.5 inch diameter. R: 360°, T: 0 to 60°.
(3) Drive method has to be motor-driven for all of X, ¥, Z, T and R.
(4) It has to be controllable by using operation system unit or joy stick.

(5) It has to be equipped with rotation center correction mechanism which is free
from movement of field of view, at the time of specimen stage rotation.

Intreduction Chamber and Transfer Mechanism

f1) UHV compatible stainless chamber with UHV separation gate valve,
{2) Sliding seal for transfer mechanism is not allowed.

Vacuum System

{1} The system has to be equipped with all "0il-free-type” mechanism.
(2) Vacuum sequence is automatically controlled.

(3) Ultimate vacuum pressure must be 5 x 10°® Pa or better.

(4) Specimen exchange {load and reload through the introduction chamber) time to

beam-on must be completed within 15 minutes.
(5) Automatic bake-out with built-in heater must be possible.
Operation System

(1)  As computing system, a workstation that can be judged to have equivalent or
more capability with UNIX or Windows operating system must be employed.

(2)  Multi-task processing has to be available.

4
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(3) Memory storage has to be 512 MB or more.

(4) The system has to be composed with more than 2 GB auxiliary re-writable
optical storage device.

(5) Monitor has to be liquid crystal color display of 19 inch or more diagonal

diameter.

(6)  Graphic user interface (GUI) software must include acquisition of spectrum,
depth profile, line profile, secondary electron image, Auger image and wide
area Auger image. It must also include processing of acquired auger

(7)  Measured data should be converted into data formats of IS0, VAMAS.
5.3.B Accessories
(1) Uninterrupted Power Supply (UPS) for fully operation at lease 10 minutes.
(2) High resolution photograph quality color printer for image and result reporting,
5.4  msElnausuyraing

grauasimags asdnbhifinisflnausy wazdovasnwaTuladnsiwanadimvaiinaaisd
sidnasau WwAyratnsuasquidlunaisubitaonii 10 Yu o aoufdadeldou Diunyaains
wasgudliiannit 3 au Tnorsaunguiamidedalyd

1) Anavsianaed wamvalulafnsiwnsdmoveiiaaariiidnasay nufionisuaEsn)
ANSNT IS uanadastiat fluie uarroasnduanadnearyasusdazasdlsznau

2) Anausuaadfitiaslidaueiasdiainsied nsliTlsunsuuasseuuaiu msUFuusasis

Walwladayanisiwenzwidd waziilulla g adneasiani:

3) fAnavsuaRdfiEaisguainen aseTIRWdaLANIEINAYTELL Tuseduf @m0 TILIu
audnmoTiuAimn s wiaddarmg lunisesagdanle

il azdasiiiananlsznaumsinausndlunizing wia sendonae Difioawasaduiugiu

sl nauTy

5.5 dadvwusiuninihedne

1) ieasfiaduduazszuuiiuauadonus daanihwadtwiliweldsuninay uasgiauasen
szdasfulssAuqaunwldiaoni 1 9 dudousFufidunsemaiuuasanenssuniannaduias
Aaduusadaningud wiauEnmTdan wily o aouidada (On- Site Service) diua
Tusunsu giavamaazaaniinig Upgrade juldsnunandnuaadidn Afl avannTuig aaely
szozan 110 Tanlialdnolanfodu
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2) lunsdiddatlguwidigdasalluzhonatiulseiu diauaneasdasdalifiwintvaia
Fufistaulumsisaddneuasdanwzunilassuy Tapsasansaiuuwiadamilanaiuviins
wazdasdniminfivatrgiufatauluntsudlegmuiaieluga 3 9y duaaniladuudaann
@runuzasaud Teodiauanmatdaaigdnsalfflssandawuindsumiafnii uas
snsalieulauyddsuuyuiiamluhanafidasglnsaifife waswinadanuamlings
wiapinlunat 7 Ju avdaniarivdfudsfuluanwiduea s wbnul ounaun ulvidugud
Tnulifndrlag Vodu

3) diaeflu¥msasiasauaiag (Maintenance Service) athaaminananaanszasIa Tl ssiuamn v
sitinanii 4 afa Tauthagzihuneg

4) pzuB.l'uaﬂm=|mﬁaa'h.l1a«a‘jﬁﬂaz‘lmiﬂaaLﬂ‘%ﬂaﬂﬂff'LLﬂuaﬂﬂ‘l‘-i"mu'lu'luﬁadmmm\‘%ﬂﬁu?ﬂ'ﬁlﬂ
viaanit 10 9 lasfiwhdadusaasindufaniiu

5) duduasirtas asdanavailanmsldnuasdanne (Operation manual) glaniingaine

waalAtad (Technical and service manual) athsarliiasnii 1 ya

6) irtaeflatiauasimazdaaiundndusifisdn ludssmadily wialdssnaauigauidnm wia
drznadad Tunily sl

6. aniuildeunuuazindyaiasils

auidivaTulafluiastidnmsadng doagf 51/4 wid 1 auugiuned suaoenfou dwnadas

Frwinasdans

7. szuznatdsuaudise

ssoroatdaNay vinofeszuznanionualuninineiaslia uar/via Sudiudsznausnog ving
souidfindoliau T1udenisdads nisvaday mslnausy uanTELILATRTIATuATA e Tnadwunda

yaunioly 210 Fu TudaainTuasumluduagndau e

8. mulunisiani

sadusulszuaatumsdadadludy 44,000,000.00 1w (SFudduumeiu)
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