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1. UNUI
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2. F5quasnw ion gun Wy MsUAeU degas wag align 73 filament ¥84 ion gun
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3. Toguasnu electron gun Wi N1sWALUA filament ¥84 electron gun
4. Fguasnw X-ray gun Wy N1sUagus filament wagnisviALaEz 10

2. Inguszaed

WBTIUTINLAIHELNITRYATENMTguALAzdaNUNTIATRY XPS LUBduY 1y T8MsUnnTeuaziUn

Y

ada

TYUUAYNINIAGAIUAUUTTEINIA FTQUaTne ion gun LU N15IUAYY degas Wazn1s align 67
filament ¥84 ion gun A5auainw electron gun WU NSLUABUGT filament Y84 electron gun T5Aua

$nwn X-ray gun Wy nsidsum filament waznsviauazenn (Wudu

3. WWIRA/NGUE/MENNT

(%

1384 XPS U PHI 5000 VersaProbe Il Scanning XPS, ULVAC-PHI nan9nUseinediu Aassagd

JPUUAABET 5.3 Falinswensossuuiussuulniuasdu dwanslugui 3.1
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Power
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Water IN

Water OUT

Compress Air

Source Gas
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JUN 3.1 unulalannsindlagieusainia XPS
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TusresuiBamadavaneias SLR-TR-2023-048 (3Ufl 3.3 wag 3.4) dasesgnaiuaplagsyuy
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AuANAnRIULgAIUANAandliiulugUT 3.2 WeusedussuumunuuazAouiines lneaiuauHIu
2 Tsunsunanfe Watcher hag PHI SmartSoft-VersaProbe™ & avina1uuuszuudinnisiulad
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MAIN CHAMBER ION
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SYSTEM POWER CONTROL

ELECTRONIC POWER

20-240 PREP VLV/HEATING
CONTROL

20-066 ION GUN CONTROL

11-425 E-BEAM SUPPLY

DIGITEL ION PUMP SUPPLY

50-010 A POWER DISTRIBUTION

JUN 3.2 MMULARITEUUAIUAY
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W Smertsoht VP 2634 (=R =]
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B sysem &) sample i, XPS & Hordware | Sample Transfer
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Transier Sample:
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Jajsuey e
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elBwen
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Argos 171
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stop oot
<
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e
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@ AutoTook ACQUIRE SPECTRUM-L ===
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[ ENEGE [ )

sU 3.4 TUsunsu PHI SmartSoft-VersaProbe™ Tdaiuaunisviauveanseaiion1smaasauaznisiiu

v 9

MG
Y

FuesesUszneuluseviosganiavan 2 sies Ao Viesdm¥un1siiaT1esi (analysis chamber)
wazvesdmiunsiiiiogadiesn (load-lock chamber) fauansluusurisluguil 3.5 eadmiuns
Anszsisndudossnunseiuanuiulussfugyainadaen (ultra-high vacuum, UHV) fiannadiusi
11 107 mbarr dmumsmaaes Tnetugae 240 Us differential ion pump Lag titanium sublimation

pump (TSP) %ed1%3uN1511A708 191 10N I SEAUAINUANRE TENTNANUAUUTTOINAKAL TEAUAIY

|
[y o

AUMINIT 10 mbarr @1USUUIA9E 1IN ARDIFINSTUNITIATIEH

Y

o (% ¢ ¥

Maaq@iywmﬂﬁgﬂamﬁmLLaﬂaaﬂmﬂ
fusae UHV gate valve V1 wesdmiunisinsegnadieenuay argon ion sputter gun Uudae 67 Us
turbornolecular pump ¥aZSEUY rough pump UBNMITEIINITEUUNENLEIRLAS 098 lausafusy UL
naoLfu (chiller) (Thermo Chiller, HRSO12-A-20-T, SMC) @1%5U X-ray gun Lags¥uU interlock f9

wansliulugun 3.6
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. Main
N2 Chamber (ATGun |V8 W<
@
len V4

Pump
Intro
Turbo
VT

Rough Pump

Convectron Gauge @
bn Gauge @

JUN 3.5 unukasEuugeyIn1Avesases XPS Usenaulume

1) V1 Intro gate valve 2) V2 Vent valve
3) V3 Turbo isolation valve 4) V4 lon gun turbo isolation valve
5) V6 Intro prepump valve 6) V7 Intro backing valve

7) V8 Argon leak valve

JUT 3.6 JUuanssUUMaeLduLay interlock @5y X-ray gun

Tngunfvarlifinsln-Un Tuwmaziu wisalanasniatiiasnessuvauuunIAsEau UHV
ERE7 AR

Tneilusninesvosszuueguu 50-010 A POWER DISTRIBUTION SYSTEM POWER CONTROL lunsdl#id]
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winandulsiiinnsnatu EMERGENCY U SYSTEM POWER CONTROL fslusudi 3.7 Tnenilenatuazsi

nsfnnssualiihvasssuunmun FuldduilunmsUanielnssuu

@ ULVAC-PHI INC.
50-011 SYSTEM POWER

g‘dﬁ 3.7 sUuansduvengniady (EMERGENCY) uussuuAIuAsl

4. ASn15ANTUU

4.1 BnsUaRTe AT UUEINAGANNAUUTIEINIA

nsUnasosuasilaszuvagainimasiidelefdanudnduwingy wu msivdey filament 904

gunsalnisluszuvayyInIA NMsUaTEULgINIAReYININITveITT UV NINIABEIAnSe UHV

@

o A

memuszinsziniedosiumnudemenonnfsvuiuszuuls lnensUnnseuasilnssuugayginie

[

111507 lenuTUn DU T

1. U1Fee19150 sample holder 98N9INTZUUABUNITANTEUNIT

2.\ UalUsunsy PHI SmartSoft-VersaProbe™ asiaaeutazln filament 494 electron way
ion gun ﬂgwmm

3. USusumils stage mml,ﬂ%aﬂﬁagjﬁ?%mm default lng

® 59nlaU Hardware wuag Stage

® Hen Stage Setting \Uu “Default” na Load

® A@ Drive all
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4. Ualusunsu PHI SmartSoft-VersaProbe™
A & [ < .
5. 1 Ualusunsy Watcher wazidanlnunnisvinaudu Service
m\'Vatcher o [®@] =]
File Sessions Sessions Tools Userlevel Help
Control Control o D Tasks
Task Control
o
Task |Pump Intra LJ %
= =1 Main
—MV2| INTRO (V1
2 ~ Chamber
iz B10] L L Process Task
(va)[ve] [@
| lon V4 | Watcher Login @
Pump L 3
mplete 5
:;':3 Enter a user level and password for Watcher Z
O
User Level: [EENES - 3
Intro User
Service =
V7 Cancel
-I_
Rough Pump
Convectron Gauge (C
bn Gauge (1)
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6. Un 11-425 E-BEAM SUPPLY wag 20-066 ION GUN CONTROL

@ ULVACHHLINC.
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9. VulUILNTN Watcher laonA1d9 “Pump Intro” 1ievi1n15Uu load-lock chamber 193

AMUAUlusEAUAINIT 10* mbarr 1N elWANAUTENING load-lock chamber way analysis

(%
[

chamber #Aug1e V1 Intro gate valve lsnafiuann

Convectron Gauge (C

bn Gauge (1)

mWatzher
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@
lon vd
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Rough Pump
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Task Status

Transfer Samplg
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‘ syse|
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|

10. vulUsiNIu Watcher 1donA1ds “Vent Entire system” 91n1uagUsInguuneig “Vent
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T T T T 1

m Watcher
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Control

User Level Help

Control

— V2|
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nz
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(310
V3 @
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lon V4
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Rough Pump

)

Tasks
~Task Control

~Task Status

Task

<
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sysel
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Backfill Intra
Transfer Sample
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Power up reset

Open Oleak Valve

Close Oleak and Recaover
Open Oleak and Stabilize
Close V2 Valve
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Pump Duo Source

Open Diff Valve

Close Diff Valve

‘ent Entire System [
U ALy Pump Entire System
Close Oleak Valve

slojenjoy

|

11. VTWmﬂuﬁwé{"qﬁﬂﬁﬂguuiﬂsl,l,ﬂiu Watcher “Turn off ion gauge” Ua filament 494 ion

gauge UL MAIN CHAMBER ION GAUGE a7niiuna “Yes” wilofudiu
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[ ® PHYSICAL ELECTRONICS 330
VACUUM GAUGE CONTROL "

== N

MAIN
CHAMBER
ION GAUGE

INTRO
CONVECTRON

ROUGH
CONVECTRON

12. TUsunsu Watcher 2g311n15UA V3 Turbo isolation valve V4 lon gun turbo isolation
valve uag V8 Argon leak valve auanaulagenlugim

13. TUsunsu Watcher agvi1n151Ua V2 Vent valve wag V1 Intro gate valve lagdnlugin

14. TUsunsu Watcher agua@naniina1g “Turn off Intro pump and Rough pump” 583u

turbomolecular pump gAY 1n1UUA rough pump

15. Um 20-240 PREP VLV/HEATING CONTROL

@ ULVACPHLINC.
20-240 PREP VLVHEATING CONTROL
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16. UalUswnsy Watcher wazmaufimas

17. Um ELECTRONIC POWER

® ULWVAC-PHIINC.

|
1
o

ELECTRONICS
POWER

18. lunsainlaaunsaldmds “Vent Entire system” uulusunsu Watcher 1a Tude 10. A5
Waszuvanunsaaniunislalaenisvinnisidasasdanriagaainiaaislusunsy Watcher u
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4.2 33n15Uauae bake TTUUNBATINENILHYYINA

wasanUapIadnazilaszuvagainiAgannuauusseinia n1silaldnuniesdndudeasig
an1g UHV uniesesdnassneuiinzanunsaldauls Inen1stulageussuudyainiAnse bake-out Lo
szuglarnnsaufadugidiunasadlussuuludnnailassuvagyinid 1eIantuazfosssuIewia

%38 degas M1 filament YasgUnsalfnee lleglussuunvun Welianuduvesssuvanasgsedu UHV

1]
4.2.1 YURadUNISUNTEUU

1. 1Un 20-240 PREP VLV/HEATING CONTROL

2. 4Um rough pump

3.1 0aTUsWNTY Watcher wazidaned s “Pump Entire System” TUSLATUILUAA
wiReBudu nn “YES” a1ndusyuuazyiinisla V2 Vent valve wazila V3 Turbo isolation
valve V4 lon gun turbo isolation valve tag V7 Intro backing valve Tagsnlusi@ windalaly

YolvdsUnlaelusunsy Watcher

D Watcher (== @
File Sessions Sessions Tools Userlevel Help
Control Control A Tasks
Task Control
Py
Task |STTaNnE - @
. o
Main Purmp Intro -
Chamber TGun |V8 M < Backiill Intro
i Transfer Sample
@ Bakeout —
lon V4 Task Status_|Power up reset
Pump Yent Entire System ‘
[Transter Sampldain S e e = o
Close Oleak Valve £
Open Oleak Yalve gr
Close Oleak and Recover @
Open Oleak and Stabilize
Close V2 Valve
‘ent Duoplasmatron Source —
Pump Duo Source
Open Diff Valve
Close Diff Valve s
Rough Pump
Convectron Gauge (C)
bn Gauge @

4. 1{aANNAUYDITEUUAINIIUTEUI 102 mbarr turbomolecular pump AEL3UY1197U5.
WomuAuresTEuUAINIUIEUNL 10 mbarr 81ul@ain convectron gauge TUa MAIN

CHAMBER ION GAUGE
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" PHYSICAL ELECTRONICS 350
VACUUM GAUGE CONTROL >

T

MAIN
CHAMBER
ION GAUGE

INTRO
CONVECTRON

ROUGH
CONVECTRON

PASCAL

6. 1Um HV 999 ion pump UU DIGITEL ION PUMP SUPPLY WS99I udI5arng

a ~
LTYUILUUNDNNT bake-out S¥UU

@ ULVAC-PHLIN
DIGITEL 1y lon Pun

NOT INSTALLED

D ULVACHPHLINC.

4.2.2 %”umaums bake-out

naanvinslaesesuartuszuunaiaidnsa bake ssuuiieilunislanfaniely

1%

sEUUkazynANusuAelussUUanadnaseau UHV Tanatl

1. Yananewausaseuui anuisanuanuseulaaanmanunin
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2. finRe Heater MIALu9nA199) V952U ULNB AL OUNTZANEFA 108197
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4. \Fusie heater AuszuuTglviua1weITEUL Uasilausninesiaual 9INUuNA
\Un BAKE POWER

© UWACHHLINC.
2 Oven/Preumatc Contr

5. ¥&99INRSI9ANS 8L oY LAanAEY Bakeout UulUSWASY Watcher 9103 uNA
Process Task 44 94 Ui 16190 AN YULAUL SYSTEM VACUUM CONTROL BAKE INTERLOCK
NUU NA “OK” vulUswNSU Watcher

PHIS000VersaProbell — !

L]

® UwAC-PHI, INC.

6. 5¥UUILNINTT Bake-out Un@ldiaan 24 vu.13. nasduann1s Bake UUNL198

a s dy 4 ! o A v 1A
ABUNUNBTILAUNTIR Turn bake power off and remove key hazAuduneulanIseg
1x107 Pa nuulilUdIusNNeIAUNEIIEINFIaY LaznaUnaling 91NTuUIRLUNQLIVY

SYSTEM VACUUM CONTROL BAKE INTERLOCK Wa234na OK ﬁﬁﬁ%ﬁﬂﬂ’mﬂ’iu watcher
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4.2.3 JuRaUNISIIATEUU

[

w&191nMS bake wiansalaszuutitenisldnulasad
1. ﬁﬂﬂ’]ﬁﬁam@iaﬁ?EJLLazizUU‘ﬁﬂmJﬂ

2. W ELECTRONIC POWER

3. 1Um 20-240 PREP VLV/HEATING CONTROL

4. \0n 11-425 E-BEAM SUPPLY

5. WM 20-066 ION GUN CONTROL

6. WUAlUsWATY PHI SmartSoft-VersaProbe™

4.3 n3guasnen ion gun

lon gun YBWAEI XPS U PHI 5000 VersaProbe Il Scanning XPS fa4AusgnauniukuunInly

5UN 4.3.1 Tngdinthiivdnae

1. AANTD etch NUNIVDIFHIBE1 LINONITVIIAINNAZDIANURL (surface cleaning) BIBN15YI

depth profiling Ineldazmauvas Ar

2. WiUs¥quanunsieg193uiu electron gun Tussuu charge neutralization lun1sindieene

Tyl

Technical Report
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4.3.1 JUNDUNITATIFBUANIULVBIAA filament

# filament ¥84 fon gun azvaledimsldnulutisszeznamils lngnfengnisly
suazeglutis 200-300 s vieUszanas 3 ey Tavannsonseaeueignisliauldan
1Usunsu PHI SmartSoft-VersaProbe ™
Ion Gun Properties... @

lon Gun Raster Senvice |

-Differential Pump
v 'Auto' Automatically Start Differential Pump

Argon Leak
™ 'Auto' Automatically Start Argon Leak

[~ Wait Until First Usage Before Starting Argon Leak

Filament Lifetime

Usage 2-8 mA (hr) |1 030.0

Usage 8-18 mA (hr) [1.0

Usage >18 maA (hr) [0.0

Reset |

Auto Shutdown
Auto Shutdown & Enabled ¢ Disabled

Auto Shutdown Delay (hrs) | 1.0

TupsalnnudANUUnRaNNITanTIEUENULURIAY filament Lazd1e high voltage

1. Unalusuknsy PHI SmartSoft-VersaProbe™

2. Um 20-066 ION GUN CONTROL
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3. ion gun agUszneulunay feedthrough 3 #7 @ lon gun HV flange & 6 pin lon gun
float & 1 pin Wa lon gun deflection flange &1 10 pin gty

4. aanany high voltage fistefiu lon gun HV flange 88n31n feedthrough ﬁ]’mﬁ?uﬁ’l
ms¥aausnedng Tneanusnadndsening pin 7 1 wag 2 et 1 Tevin Tuvaed pin Sue

I . . A = [y = [y . d'
WU open circuit WaNguny ground WALWIBUNU pin 849
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4.3.2 Funaun1siwasy filament

TunsdiNwuIea filament ¥4 ion gun 918 @ansanwdunsildeulnila Tnesiaves
filament A ASSY-IONIZER,MOD 06-350,Q2K
1. UnszuulavlUnTsuugnye)INAgANNAUUTTENNA

2. \Un flange M#nga ion gun sanlagnisuaniialugy uazaeaten 6 AIRUE19

Remove six — screw, pull out the
flange

Release the valve to remove the screw under it
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Pull out of the flange, then you will find the ionizer

lonizer

3. nenYATed filament sonlaenisaantondan 1, 2 uay 3 fegu lagaziinge (Mueaw

Insert this tube to
the hole of ceramic

4.5 uuszaed filament o) ApgqAs filament aon

Technical Report
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Step 3

filament

Remove 3-screw, then pull out of the ionizer .
; filament

4 )
o0 ¢
Align pin ‘®

- -
@ @

p grid

L)

hoeg
. L® OB

AL

OB

3-screw
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4, é‘am@]"g@ filament ﬁma@aaﬂmﬁ]:ﬂmmvlajaugitﬁmumw

. E———
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6. 937388 UYA filament Nz UNUFEU AUAUNIUYEY filament TWogluaie 1
loviy

7. ldyn filament Tnsinduiinluluviegeyeyinie anntussaaNfIuNIuYes filament
BNASY aUSIUNi flange wag feedthrough 984 ion gun

W\W“U\\\\\(\iu m

\—/
\_/

\ \\\\K
N

8. 1aAvu gasket wazlUan flange ANUUVINNITHITIEOU filament HWIUNY feedthrough
dnAsa
Technical Report
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9. Jukazyinnny bake s¥UU

4.4, ms@ua%'men electron gun &1%5U charge neutralization system

#1 filament w84 electron gun U barium oxide 5%a FIL-CATHODE,DISE,BARIUM OXIDE

aunsansiadeueensiteulauulusungy PHI SmartSoft-VersaProbe ™
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E-Neut Properties...

“Mork Function
Cathode Work Function 2.40

Sl Imaging

MNeutralizer Blanking ’h
Pulse Length (ms) IW
Pulse Frequency ,_2
" -Filament Lifetime

Usage (hr) I 8791

Reset I

Auto Shutdown-
Auto Shutdown & Enabled

Auto Shutdown Delay (hrs) 1.0

|

E-Neut Service ‘

" Disabled

]

4.4.1 Fupaun1siasy filament

1. ynmsUaszuuagilaseu gy

2. 1Un FSX flange A1UUUVY analysis chamber 80n ABUVINNITENBBNAILLATY AIY

ANUsEdRsy e filament AxussYRgludIuves electron gun M3y

Technical Report
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Y 1Y

5. 1d filament ndeneanusedasedn udu filament lngnse 67 filament Aot
Weg mnianisnssunnusededa filament o1ainaademeld @7 filament Azdadagns

naslaiwutiu electron emission agliuni

6. fAnGd electron gun NAU LWBNABAEYYIULAZTININ1TUA flange

4.4.2 TumdUN13 degas filament

waennsasy filament luivseinisilinszuvagainasidufiazdes degas filament fou
[ P I I e a a [ [ gj 1
n5l991u electron gun tae weldunislawdanazau lneunfagyinnasainnis bake lngdunounige

ARSI UTI89UTNATANUNELEY SLRI-TR-2023-048
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4.5 Msguasnun X-ray source

X-ray source ¥0LAIDIENNNTA5 198U X-ray ATU monochromatic uazaansavinnis focus

. ° A o Y] v vy A o ° v al'

way scanning auasieldlunisadienin sXi uazdnanasula nednannmsinunandiiulugud

4.4 STUUILASI9ENDENATaUaIN filament Fudu LaBs 310t focus wag scan andudnasauliuu

Aluminum anode lag electrostatic lense vliflAn scanning X-ray flagdeyiouiu quartz crystal
monochromator laguu1nvesan X-ray Nas1elaazdnnudunusiunia

Wovi1N1T scanning X-ray source Ag¥NUENNUS (synchronize) iU Analyzer input lense &4

I v o d' o W dy a o 1 a 1l .
WusmInmunyuy electron energy analyzer y¥AUNUHIUDI8E19 Unfazagil 45 096 Analyzer input

lense  Aananinthiinunudianaseuiivgaesnunaniiuiaveswiegiudluil - electron  energy

¥
A ax A a

analyzer u1nfign UnAdledidnaseunaneeninaniuiaianavinsyaelumssuvayyinie lagly
syuvarUsenaulumelaud 3 @1 Gauze lense (Scanning lense) Lense2 wag Lense3 R RENTRE

IWﬁaaLﬁﬂmiamsﬁWEj optics path 53lU7 electron energy analyzer

4.5.1 IuUMdUNNT degas filament Va4 X-ray source

\H839In58ULVY X-ray source Usenaulumiy electron gun Nlglun1sasne X-ray &l

filament 7Uu LaB, MelumaaninnsiUaszuvdyainavenasemnass s1duiiazdedinis

e

[

degas filament slana1vNATY lngditunaudiail

1. 1\Ualusunsu PHI SmartSoft-VersaProbe™ wagiaannisidaulieg lulnuaves
Service
2. A9UNTT degas nﬂﬂ%ﬂﬁaﬂﬂ'%)um detection multiplier U3 electron energy analyzer
T 1000 Aeunnafaiiedunistiestumimdene Tasn1sdenuay Hardware wag Detector
ntuUasuan Multiplier 18 1000
3. flaun1s degas 3w Filament current foswilagnarnuiuvesszuusingy 10°
mbarr
4. Eenuau Hardware uaz Source Tuges Electron Gun s
Beam (V) 0 —> 5000
Blank 290 > 200
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Filament limit 0 - 1.5
5. 1uAn Filament (A) Tuntineng Electron Gun tu 0.25 9anifuiden Source State

Ju on dunaAanuduluszuy mnanududivdugaiulundissuuagsuls 1asan Filament

(M) AULAZIOIUAUAUANA

= | e X
& Hardware Source
@& ID: 10-5XI i |
*-Ray Settings W
[ =
100u25WW15KY | g
Load l Save | Delete | = File... |
Source State
" On " Park « Off
Anode
Anode Material |Al m
Z
Photon Energy (eV) | 14866 o
Anode Position |5 x| 5
Electron Gun
Beam (v)| 15000
B} Sample Current
g
Target Emission (ma) 3500@] 0.000 mA %)

Filament(A) | 1530 1523 A
Filament Limit (A) 1.600
Condenser (V) 8250

Blank (v) 260
Objective (4| 0.730 5
shspavts Beam Size E
Start (um): X 0.0 Y| -400.0 -
End (um): X 0.0 Y| 2000
Read Beam Size...
Beam Power
Beam Power (W) | 2462 EJ o
- - - - (8
5:;5 5;0 -Advanced Controls 2
51
ray (eV) Properties... E
SPspe N1s
Yy
/.-,j""\' \ﬁ’ —
‘\j \'\..ﬂL
!
\ﬂ‘fl
|} \‘\ I ')ll
VAMAA 1
Wi\
,‘LJ \'N N~
400 395
rgy (eV) |
X=-7.439,Y=-1.061, Z=17.585, R=-0.05, T=45.01 XRay: Off ENeut: Off [A] 1Gun: Off ﬁ!
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6. WA Filament (A) Assag 0.25 A #alY 1 unft TnsdanaAiauduluszuuynass
ynaufuiintugaiulumiiszuuagiuld Tandasuarseauauduanas

7. 1loe Filament (A) 3 1.0 A wiiuAiaSsaz 0.1 A #9135 unit aufls 1.5 A Tnedane
Aarwdiluszuunnads smnaudufisdugaivlunssuuasiuld Wandiasuagsoaunu
AUBRRS

8. \ilod Filament (A) f9 1.5 A ifiuein Beam (V) adsag 1 kv @19l 5 unit Tuaudla 15
Wingdunnenarudulussuunnass mnaudufisdugaiuluniiszuuasfuld Waneas

9. ifiue Condenser (V) afaaz 1 kv #19l3 5 udt 91n 0 Tt 10 kv nedannaraana
suluszuuynads mnanudufisdugaiuluniesuuassuld Wendas

10. 1fisAn Objective (A) ASsaz 0.1 A #9ld 5 Wit 910 0 U7 0.7 A Taedunpdiay
suluszuuynads vnanudufisdugaiulunissuuasduld Wendias

11. U3uenszia Filament (A) aglufl 1.1 A Lijaﬂizmumﬁqﬂasmﬁmuma%ﬁ]éu

12. lunsalilaeu filament T nauvinisiiuAun1sdng linada Oxygen leak Tu

[
a

Menu Console Control Bakeout udatdafialiduiulnsateandiaudis1ulsain Oxyeen leak
Foaosnin 1x10° Pa ndawne1uly 1 Au (M3er1 Oxygen leak Woandn 1x10° Pa) T
ausnedngluaunsests 20 kv Tngvhnisiiiudiaz 1 kv udrdnsld 5 uiiidunn arc flaziinty
Tanussdndasdimnsndu lunsdiiildlamudeuy Tnd Tvhnsifiuanusadng (hish voltage)

1U# 20 kv Tnglaifesvindunau Oxygen leak

4.5.2. TuRaUNITIINANELDIA X-ray source

Tuvnsnsaldieldszuuludnssezoranulymldanunsainanasula  Lifidygiuds

[

wansliiugesy Tnedgmasnanetainaint Al dmsunisadne X-ray andsn anansaudlale

Y

[

1R8TUNDUAIT
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(T —TETS

e - Setions: Vew ~ Ost:Tooks~ Qu
@ System | @ Sample _d_ xPs & Hardware | Spectum
= - _ Spectum Satings kY
oy E]’Q N 4] [ I %xr ‘ & D 18K pe= =] §
[0 @] 2 Blgfiw JFes <] 3] |« ot | saw | | @i | H
oa ave Dolete 3 g
(=] f H
&5» Spectum 2
NV + Spe
+ |
| RSO g
|- XPS Spectral Acquire (Stop): 12 (se) i
1- Spectum Parameters "
2
=i
[p

Analysis Time (min) [ 14 Runtime. 5

@ Rutoront ACQURE SPECTRUM-L

(s e

oo | %] )5 % s EE 1R
@ sop

59 |os] | ] | 8] x| O[] S 52

Su_test. =

c
3
Advanced Controls
sPssewp. |
0
Binding Energy (eV)
X=-0.001, Y=-0.001. 2=17.007. R=-0.05, T=45.00 Ry On ENeut Of 1Gun. 08 ﬁ

BN i N2

1.4UalUsunsu PHI SmartSoft-VersaProbe™ wagidannisldaulvey lulvunves

Service

2. M579@UAT Beam Power lagldanuayu Hardware way Source luaes Beam Power
windiaudu 0 LLamdnﬁmﬂaujmﬁu

3. \@@n Source State vJu On

4. e Blank (v) 0u 0 910ty erue Target Emission (mA) saUseNnal 30 U9 auAl

ADYLTUAUDY 3 mA TuunnsalenasouIunIl
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ﬁ Hardware

[ el =

Source

@ 1D 5-5X

Fxs |
*-Ray Setings
100uZ5W1BKY -

a0inog

Load | Save ‘ Delete | = File |

Source State

 On = Park & Off

Anaode
Anode Material |Al

Photon Energy (%) | 1486.6
Anode Position |4 | 4

Electron Gun
Beam (v) | 15000
Ef} Sample Current

Target Emission (mA) ’W@ 0.000 mé,
Filament(#) [ 1593 15994
1.600
Condenser (V) 8420
Blank ) 290
Ohjective (4) 0.730

neN-3

ung uo|

Beam Size

lazhjleuy

Start (urn) % [ -150.0
End (um) = [ -1500

Read Beam Size
Beam Fower
Beam Power (W) 0.00 E

Advanced Contrals

Propeties

Y| -400.0
hs 2000

J0peeg

O Smatson-vP 2634
File Sessons View Data Tools Queve UserLevel Help

@ sysem
olul | 5% ]l
w0 102 5

& samvie

A xPs & Hardware Source
sq & 0 550 RS
0] | ) 3% & ;
f4000 €l =
Save Delete @ File.
© Park o

Anode

Eloctron Gun
Beam (V) |

Terget Emission (m) [

Anode Position [4.

) Serpie

15000

3000 g@| 0365 mA

A 1539 15994
[
Condenser ()| 6420
o8] | %% % [Famm x5 Blonk (V) [}
5| |os] | 0] | 8] %] O%]| &) Objecwa [ 070
Su_test.22.spe Suls Beom Size
f StenumyX [ 500 [ 4000
125_: ‘ Endmy [ 1500 v[ 2000
1 1] Resd Beam Size.
1004 ( i Beom Power —
Il l Besm Power (W) [ 000 °F|
i K
o ] Proparti

50 ‘

25““ L M\ | ‘
’w finil ‘| Tl "‘M[ e "H‘h'ﬂ’

lHlllll‘I ” ‘l | !

k ' I
1|l|| Hu\m 1 JIII] M ik} H \"|” "u"l”Wh”iH 1[I0 | H” II\

1250 1000

750 500 250 0
Binding Energy (eV)
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e2un0g

neN-3
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4.6 ﬂ'liQLLa%'ﬂ‘is}'li:UU manipulator Lag stage
3¥UU Manipulator vouasaadu Motorized five axis sample manipulator
o afpuluLLITEWIU X wag Y lanszey +25 mm
o ipdouilunwifs Z lafiszey 20 mm
® Tilt 0-90°
® FEucentric tilt
® Rotation 360°
® Compucentric Zalar Rotation within 8 mm
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4.6.1. J|nsaeandeudreuaziuasugndu (baring)

1. UnsyuuuazlUnseuuganINAgANUALUTTENNA

2. Uanaeiauaszuu stage 000 waztln flange NAnAI00N

3. Tunsdindndudesdinsvuds stage Sndudosldfsgaygyinaniivuianii flange 8

47 AU

Technical Report 40



¢ o s & A aa @ ' ° S A -
ANT.UNA JUNILANLAT ALY Liamﬁmi@LLaiﬂ‘mLLazszjanmiﬂLuamumm‘umim XPS (2025)

2. 8” Flange cover (for covering the main chamber flange
after removed the stage from customer’s system)

*The stage +
container should
sit horizontally
inside the
shipping box.
Please also
ensure enough
packing material
for proper
protection
against shipping
damage

Technical Report 41



& o & @ d‘ ada g 1 o &I v o o dl
N3.0UINA JUNTEANLASAUS bIDIIBNTIQUATNVILASTDUUIFILUBDIAUTINTULATDY XPS (2025)

4.6.2 35015 initialize $2UU stage

lunseiN encoder Y84 motor fiAuAN manipulator uae stage {dgym awnsn

£%
v a

initialize $ motor lanatl

1.1UalUsunsu PHI SmartSoft-VersaProbe™ wagidannisldaulvey lulvunves
Service

2. Taen@inns initialize azanansavildlaenisivan Platen auin 17 WU stage Wi

3. l@onuau Sample way Stage

4. ne Initailize

TR Se =
B System E (&) sampee j| _d_xps & Hardware Stage

ozl | 0% )% % [ su & D: 150 -

5469 -l @l ﬂ R ﬂﬂlﬂg [ ) 1.Sample session tap B 5 1000 -[Fest -] B|| ] =
ofd [& alwsls Save Delste | o File g
oy Stege Parametors
{¢t>)

R Dive Mods: + Absolile  Fslaiva
=+
- Tast Dive Curgny
() [ 15567 " qs8E7 ol
1: [ v 14 :
= Zimm [ 17720 z 17120 -
’E Rideg) 005 R 005
Comp R
Tideg) [ 401 T S0
Eucaninc
(Sioge Wi = 2 Stage application
Drive All @ sop
vt you sure you want o mitiskze the stage? -—
! Zater Fotaion

= T o 4.Clitk Yos Fotation Speed (mer 100 (pm): 100

ActiveD  Name Carmert Tpe U W z = - =]

ol =l T Fomt <[ w[ = [ [ Avanced Confral

= [Fort ] %5 E
% [ [cocucizss [ B = 724 [ 1sia [ 5[ 3.Initialize botton
R [ [Fom < [ = [ [

[ [oecuciesa [ S || TN YT

o=l I Fom =] = =T ?

r [ |[ca-znoa: [ B0 =]|[ e [ s1e [ [

rF [ [ [Foint ] 116 a7 1 5

F [earemt T | e e
rE [ I I e A
r [f |[caiznod: [ [0 [ eS| 254 [ 5 [

[ [ [Pai ~] -3 104 2

F o [eeterss I [0 =|[ vaee [ Teem [ e[ o [ ea
Sl [ [Fort =] Gl [ [

Stage Motor Molion Complate K=15667, =13 784, 217120, R=-0.05, T=4501 [4]  WRay Of | ENeut OF 1Gun: Of |

BRc 0 1 € Do T

5. 3ntuIzUIINVTiEne inagudu

Suyo Waring ]

": Are you sure you want to initialize the stage?
L
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6. MNUUALUTINGNTN9N13AIANBS Z, Anode, Tilt, X and Y axis #1133U

Please wait

2\

Please wait

/1)

Please wait

FPlease wait

/N

Please wait

/)

7. {1939V initialize motor: Rotation dJuazdeoslinsuiunisvyuaes stage 1oy
FEUVLUAAINTA AU

Stage Rotation Initialization
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8. in333aaull stage xilyAnazdinaguu stage 1in1susuAn R (deg) AuRnLazIn

UU stage M39U A7nTUNA OK Tu

A < : v |
9. LUBLATVIFUILLANINUIN

Stage Information |

i ) Stage initialization is complete.

10. Tuun9n38inIg initialize motor @wsailpsianizuawnunitywintulaey
ansniilalee lUiau Sample uas Stage 9MNUUAANYINGON Diagonostics 38U31N)
nieinaagy

11. W@BNLAY Motor ANUUNA Initialize
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A9.0059F FUNSLANUATAME

A aa @ ' ° - A ) =
Liaﬂ?ﬁmi@l,l,aiﬂm LLazszjaumqﬂ LUBDNAUAINIULATEN XPS

(2025)

Lol o s
sample ’ d_ xPs | & Hardware Stage
Stage Settings
] sX @ D 105K = “
[PREVIOUS -~ N
B)|@|[i000 -JFost <] % @ | | b3
o Load I Seve | Delete & File... -]
ofal % alw2ls
~ Stage Parameters
<+
N - @ c
I Motor Disgnostics (Service Only) (ElEr=] Drive Mode: @ Absolute Relative |
\ Main | Detail \ Target Drve Current
["General Status Move Motor Stage Error Recovery X(om)| 7439 X 7438 g
InProcess: False Motor & - Cleer Stage Clear Error v g
mm) -1.061 b d -1.061 =
Stage Intislized: Tt = &
age intialized; 1rue Retum Stage Cleor Foult o
I—” 0 — Z (mm) 17585 Z 17.585
ZalarStatus:  Zeler OK Stage Bt Dock Stage
Move Stop i} R (deg) 008 R ] -0.05
Comp R
/ Set Position 0.00 Set @ T (deq) [W T 501 &
b
) — Eucentric G
Initialize ’ Zero Mileage | Clear Emor I
| Drive All l @ stop I
[ Motor Status e
Zalar Rotation
X Y Z B T Mono Anode
4 Enabled [True v [Te ~| |Twe ~| [Faise v| [Tue ~| |False v| [Faise ~| g Rotation Spesd (mpn) 100 (pm): 1.00
T g
|§] Pasttion Error: -1 -1 0 1] -1 0 0 Zalar I Stop Zalar I
= Hall A: F T T T F T F —
|
@ HallB: B T E T T T F Advanced Control
HallC: T F F F b o T T Properties. Initialize I
[I;C Encoder A, Tre False False True False False True E Application Log (Stage)...
I? EncoderB Tiue True False Folse True True True Disgecstie
|Pc Amp Fault True False False False False False False E
= Raw Conints 9R7N 1116 RAZN aRN1 13444 n 947 b
|8
ﬁ Read Control
[s_' Read Status &
[;c' |
IE Close
rpj = ]| | T T T T
01 v o = o [
4.6.3 N15LU9U Platen Lagn13m38unIaegg
[
L
G

Sample holder

® Model 260HC
® UM 60 mm NIB 2.36”
® 911911 stainless steel

o duiudegamily vunalngfign 50 mm w3e
2.00” annsadegudigsuulaniag

NANYFIDYS
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Sample holder

Model 190HC

UM 25.4 mm 3 17

11970 stainless steel

dmsumegnanly vualvgiign 25.4 mm
3o 17

au13alddmsu initialize S¥UU stage VB9

GERN ]

Model 191HC
YUIA 25.4 mm 30 17
11910 stainless steel

J9099U1M 10 mmMX20 mmX5 mm %38
0.4”X0.8”X0.2” @ susiegnanimnunu

LAY

Model 279HCA
UIN 50 mmX16 mm %38 1.97” X5/8”

111910 stainless steel

dmsumsianuuauyy Angle XPS @a1sa

lalenssazranediioeng

UIN 25.4 mm %59 1”7

11910 stainless steel wag SiC @1%5U Heater

ANMSUNISNAADILUY in-situ NUNITANUSDUY

waznelanisluaveaaine (Max 800°c)
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NISLNSBUA2DENS

1. wallalldaunsadwszidiegnsiiluveanaiwazanudulom (sudinde) I wnlduiladn
fegsiuanansavinsmaaedlsvielinsuinygauainiesneu
2. Waygaliinisiadegrsidunduduesdussneunsadulou ilesainazadiniiy

deveiussuugygIn1Avesszuule

q

3. lunsdlfisegadanuturselisniugs dvaassndsidnanuiuludieginsuiiiiegian

Y

AATIEh WeannalunsimegingsyuuayayInie

4. augellennassluniswseuiiegns elesiudadevudnlvlussuuguainia, UHV (10°-

101° mbar) wazdestududovuvuseginiasainmada XPS [Wumalanlmsiziusafiuilflosna

(%
Y

PUMNLAWIDUUUURIVTNAI DY 9L EAINANDNANITNAADINUT]

e

5. AUNUNNINBUNINEEINSUNISHIaUA20879 Wataauasell ¥5e Ale819NlansounsIeLnd

Y

S79N"8

NSLASEUADE19 T T UTUNSaNAUUNS (Thin flim)

1. lunsdlnsregrddnvasiiudunsoflduuisiiannsadndigssuvagyiniald aunsoin
fogsinasul sample holder lngldinuarsusunsonsuilasialay lnswuinvesiiognsazdeodluiinu

] a a
YUPUBd sample holder uaglumsianumuiiuy 3 mm.
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N15M38UAIDL1NUAINNNUN

v '
IS aa

1. lunsalfifedsldnwasiduiuniinnumunfivay s1dudeddd sample holder fvay Taain

Ao 19fnluteswes sample holder lngldvuamsusunsonauiUasia

N5LMSEUAIDE19TITUNS (Powder)

o

1. Tunsalidegnafidnwuzidunlivinn1ssndindlag1aney Tnedvundusigudnatauugyn
Uszanal 0.5 mm mndlegeaziinasananldlunisiidiegiadigseuvagyinia :nduiinisin

A9813uU sample holder fewmiarsuaunssnauilas

2. Tunsainarsivsunadesldanusadadudiale anunsawseulalaenisiusenseteaisuuy

wuAsUeunTeneUlloITLInUITUNAL 3x3 mm? nsullufinuu sample holder
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ANSLASEUADLIEINSUNISYINISNAABIRUY in-situ TANSDU

1. mMTUNMINARBILUY in-situ Msgsazdosilvuadusugudnalsssinu 1 cm lagazdn

uu sample holder Tnanslduaulanzuaztondnfn ldasnsaldmuasusunsonsuiuasia

4.7 N159BNLUUSIUULIBNABLATEY XPS NUSSUUANLALIWENN 5.3

desmnudannisiadanies xps AnsAnviaudululdlunmadeudenios xps i
szuudndeauasi 5.3 fedvineglifindendetuaminaanilag Inedfnguszasdiosiuiionuas
Fulasmseuanlflunsaasuie s AnwnsBsunlasesdusenoumaediuinaiuiandsn
nsane Taesvuudndsuasdananazyingy 17 earmauguil 4.7 wagazldszuu front-end Samfuszuy

andeauai 5.2 uandluguil 4.8 neanaruadnag (orilliance) Meualduanddiiulugun 4.9

: I HUTCH
e ot it DIt L ct £ : |
e fn, | M S Bis 0 fesw  ACC!
2% - m o ! O K] o o !
] [
; ; : i 3
BPM & BS2&  ffl. Y _-.
Cooled Screep— | I j i bswe H o
EHCL k] '17.5
@ =5
AP
o
4/\ 7
Vb

FEy
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JUN 4.7 LnulauanIn1seenwuuNIsidonsialnIed XPS [WiuseuuaLaeead 5.3 uaggunmn

SYUUAMALILEAIN 5.2 kg 5.3

5UM 4.8 5UuansIzUU front-end Y9958 UUALAIUEST 5.2
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107 g !
; [ ; ]
m 1013 L | §
X W BM05@17.5 deg
NC\S | ]
o 107
9 ; :
E [ i
“‘E 10" ' ]
= E g
~ - pa
o . ]
2 10
o WE |
© F " -
8] B .
c
S 10°¢ 3
= 3 :
) - ]
10° ,
1 5 10 25
Energy (keV)
JUN 4.9 n91vuanAIANaIg (brilliance) NAwindafissuudndewasi 5.2 uag 5.3
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JUN 4.10 WHUATMLAAILEAINITEBNHUUNISBNABIATEY XPS WNAUTSUUEaaeMwaT 5.3
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Estimation Cost for BL5.3 Connecting Section
ITEM TITLE Cost

1 Adaptor CF203-CF114 15,000
2 Fix Aparture 20,000
3 Bellow CF114 80,000
4 CF114 Gate Valve 200,000
5 CF114 x L1.2m Beam Duct 20,000
6 CF114 6Ways Cross 60,000
7 150L lon Pump + Controller 400,000
8 Support lon Pump 150L 10,000
9 CF114 x L1.4m Beamduct 22,000
10 Bellow CF114 80,000
11 CF114 6Ways Cross 60,000
12 300L lon Pump + Controller 500,000
13 Support lon Pump 300L 15,000
14 Wire Scan Stage Set 200,000
15 Bellow CF70 60,000
16 CF70 Gate Vave 140,000
17 CF70 Beam Duct 4,000
18 Angle Valve Set 120,000
19 CCG Gauge+Controller 200,000

Total 2,206,000

=] = i & Y o o A
E‘U‘VI 4,11 LNUATWLEAAILLAAINITDDALUUNTIDUNDLAIDY XPS WNAUITEUUALAYNLLAIN 5.3 ey
duUIsznNaUAIe
53
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XBPM

;J‘Llﬁ 4.12 UNUATWLEANLAAINITBBNLUY XBPM
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4.8 N1598NKUUNI5INAT work function

A1 work function 1Junadnvazresianiaiusavsuenismiuainsalunsdaiunie
UanUdesdiannseuvesian lasiamzngalavy (metal) Magud 4.13 anansadnlddemada xPs Tag
ms¥aduainasumaonsisiuanddusufuen mnduihnsinmsisuresduaiunefuvisaoidiu
U3 aUs NS uE anien (binding energy) Wé’]?’j‘ﬂ TneunAaziduseAuns evaundanunes
(Fermi edge) agidunmisindanudamisndugusluduadnaiy uazuinamouiundinudamilen
aeanunudugavaduainedy vnutaniendt secondary edge Biinnsaufioguiiinilazdian
nduaatdidugusvdniniivanoonainiiuinvesian eldeaaeaudtunautuasyilildan

work function a89nuN

vacuum level
1
‘ \ 1
‘ I
: i
® = hv-(cutoff-E;) |
work :
function ¢ E
i
i
]
1
i
‘ i
-~ panmunnner - Ep VahagePand, |
F LR
s - 1
i 1
| ]
I s -
S e O
20 18 |s 4 122 10 8 6 4 2 i
LowKE Binding Energy (eV) Fermilevel
cutoff E;

JUN 4.13 n1muansAn work function wesiaglunguuesians A1 work function \Juen
ANUUANANTENINTEAUNTIUNBSH (Fermi level) UagseaundsauayaInia (vacuum level) wag

WHUAMLAUNTTIAAT work function AntduaUnasy XPS vesTanlunduvedlans”

(Thermo Fisher Scientific. (2022). Ultraviolet photoelectron spectroscopy. Fududle 1 qmmﬁué
2565. 910 https://www.thermofisher.com/th/en/home/materials-science/learning-center/surface-

analysis/uv-photoelectron-spectroscopy.html)
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TasUnAn1sinA1 work function azfienlssd@miianag (ultraviolet) Tun1snaad wafa1LI51

[ a

Fedend (X-ray) Tun1snaass XPS uldlunisiauasiiasiziile Inglun1sinen work function Aae

waila XPS suduilasdesinislianuasinsliunetddunisiadiofunisuenveundsueensn
nseenuUUtazsNUnIsAliunsAnsanadianisinan work function

1. Wndsegiundsvesdmunnsasiniiedos XPS

2. penanediourafiouin “Target” 99NN stage

3. Weussgunsallviaussdngluinneueniuane Target siie BNC connector

AL D UANIULALLAAILUIIENUTUNATANLN8LAaY SLRI-TR-2023-048 #1117 79—81

5. dgUwa

NnMsmaaauNstngeinu SIuTadeyaitnsdeutigasanisnsldauaies XPS: PHI 5000
VersaProbe Il Scanning XPS (ULVAC-PHI, Japan) uazdmvhduidusisaunainadui sildyaains
a0ty waggiAedosannsaduiunisisiestaglidniudesinindimnsanui$n CoreTech Integrated
Limited Bsield91099 Tneidonlunsnudanaiinativl Ussneusedeyaidanaiauasnisdeutiigs
Doastudail

1. BnsUaaioandngy VAR INAGAUALUTIINA

2. F5guasnw ion gun M9AsY degas waz alien & filarent ¥4 ion eun
3. Fuasnun electron gun 19U M3UABU filament 83 electron gun
4

. Wouasnw X-ray gun Wi MsiUdpu filament Wagn1svAuazenn

6. naugliuselevd
UnIngeansseuuanfeanas Ieans UnAnwigdiedde 81158 dnfAnw gRaulanisiiasien

[y

Tanmewaia XPS Hanniineas 5.3 wieaunsaandunisinzesnwnagldnuliegadiussdnsam
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LONE5D19D4

® QOperator’s PHI5000 VersaProbe Il Manual

®  S1PIUINANANLIELAY SLRI-TR-2023-048

Technical Report 57



