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1. #%£%&IhEE (Tool Function)

ARVBE LR IR R B R A N RS T TS T2 BH K 3 1 I R i R T A T
Y ES, DUARIZIMELY, B TavEzi. FEEHT 6 ~F ALV IR . HEN&EH 4 ~F LT
Ff o
2. EEMEHBZIL (Register)

1) ABgdst BEiE g, LN S EMIRF KRBT 6 K5 A5 5% .

2) AWFHEMAEIGE, TR LM AR ZH R ML) %
HE, WANERE, IEFFHEHNIARER L, A FORIEATHR TR, RO AR

3) AL R ERENANIKS
3. BEZEMI (Safety)
1) #T7F LoadLock HEATEUR A IR E1GE, e AN K 8] B 85 75 KA

2) HHIFESEAE 4 P, TR 4 ~F s BRI, B 4 SPREA SR, i
HEAE/NFERR T, R TE AR P aALE

3) BEEVR, VE AR B ERE AT .
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4. BTRAAS (IBE)

4-1 BEMR (Process Summary)

1)
2)

3)

4)

5)

6)
7)
8)

BT SRS . scia Systems GmbH, scia Mill 150,

BRM T ZIRE: AP BB R R s Ve S 7, @B T ks
IIE S A dh R I HEAT VB SR , DLARIZIPh H K, & T 2B Bz vh.

WA TAERE: 27 RZ| (IBE, Ion Beam Etching), WHZ NEFIRSZImh, =ZF|
FHORE T8 PR i B Gl A AN B 1 Sl 4 0t B AR F 3 PR BTt X 5 o 3 T b A T 4 2
i, DRI ZIVER . 20 FERIE Ar SN B U580 2 0 H i BT U B
A&, SRJE R S B2 ARG R, BA— e BN S AEANTAES, S
R T E AR IR, AR RS, ERZhE R, B2y EZIh.

ok e p—— @ Q DR LT
a; - N ok A
yeet - 0090 o*o’goo | ] gﬁﬁq Ql%vcfv n
] 33389938 T S s
Tlo | Q0 Q00 i g
—+— 00000000 @ D \[?080
WAL & -
BTRZAMEN, EERMES, BTHRIE, HTR%, &hR%G , AFHFERE

loadlock, SIMS VKT B2 i il R4

i, AoE TSRS E LoadLock;

i KRR RS EAT 6 955

T 2EA K H % < 5e-7 mbar;

iv. L2AM: @A Ar

v. B BEHSAMA: A He

BT R KHEAMET 15000V, it KR ZEE 1mA/cm2

WA G, AIiER 5-20RPM, AI{HIR} 90 %2-60 &, K £0.1 1%

fi. HIDEN Analytical Ltd ffifl, SIMS ¥ 1R A% 2 s il 52 4t
ix. SIMS AJ FBIRAIZ 5, Rl &4l m s

x. ZIHEFRMEZE 15nm/min, ¥EIHE<2% (4 ~FaHlE, Si02 i)

W& T: 3-02
WAME: #E 1 AKX
W

Vi.
Vii.
Viii.
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4-2 X534 (Cross-contamination Controls & Compatibility)

1) FeahBRE): R4~ LPLTFRE .

2) LZDIRERRG): ZIMIEANRIGRZIRE, ARUORERORBIRE .

3) AWK A RE BB LK/ N =R B Z R R
4-3 iR X (Definitions & Process Terminology)

1) IBE: ion beam etching T H /it

2) PC: Process Chamber L Z /5.

3) RF: Radio Frequency 545 Hi I .

4) LL: Loadlock #ffhiERE .

5) Standby: fFHUIRES . B EFRRAABEBITHL, —VIER .. E55 L2 NE .
4-4 PAERTE (Process Procedure)

1) FFHLETRE

i KA TP LA, W AUKIT R ST RARES,  SRIRRT/R FTOT AR R A
W17, UkAECesE, KT, HER)

vy
"‘W“ﬁs’

L‘
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PR R E TSRO T 2% 4% SOP: B FFZIMAS (IBE)

2) FrHl

i TR EITR: AN, CnEFrORAE) . BEIFR (1) ABEREEZIGE CAnERD,
Pzt (2) 3 %&EMF*’A% Ek%“éi@ (3 ):1‘2&9?, @H;m B BHE R

BFX
Main Switch

Netztrenn-
einrichtung

\ WMains

AR
FREIRE, SaaFE4SEshiEN windows FH . 15 B4 windows Ftll . Wi £
RS (LR LD . fEEshE, HIAE. S Esh ke,

! @symm [ i Wil 150 e —— 'mu ™ ‘ @

New folder: 70 file0scn [No Messages [ Iefx[i
Process Module Gas System.___ coss
General B Compressed Air Recipe [ Piocess P260_ 4006V Sime mandal Operation Mode
1) Chamber Light  Nivogen swp | EE— 1 Automatic Mode
Number [INONNN] of [INOD Cycle (IO of [HSORIN W Fetwp Moo
Endpoint Dooction (SMS) 0 Resty 8 Rumsna oo SwpTre __ OOODT (TOBEON o shoter | [ooon
I Note.
Pressure R Risiog 1 Status Opsned 1 LL closed
0 20088 mber B Endpaint Reached 1 Status Closed 1 PM closed
e Cooling Water ~ Flow Tempsrature
! Tuto Pumps  [F03A] Umin 0238, 'C
8 wrc1 (IO sccm W Prossurs Process Modulo. @5 | | Prossure Loadiock @)1 'M 5 e
Control Mode: Pressure 047 moar 0 (AR e © | o e @; ] Rotary Feeatne. [F57706] umin 7313
o MEC2 A |00 seem W) Hosimw  [H000] v 100253 -
1 Gas Poaklon Beam Source L1l
21iaMill150 =Cjpg oomrea A 00 scem  ®) Sebstiata Hokles

O Rotation -
veocty R v
fon Beam Source "l [S [/ ]
I Microwave — - Position [000]* | B Load Position
LlCEr\ Power [wzea| w [ w Velocity [0 /s | B Oscillaton
\ o Boam 3 Control State Angle ofIncidznce [s0n -
Vorage v v
Attomation = R=C1}jpg e |~ [E0S| A o T o Transport -
License M2 v 0 UnloadActve B Substrate in L
b | v o v 7 O LosdActve [ Substrate inPM
" (B mA s Substrate Lift ————————————
o StatusLitDown T Status Lt Up
00) ma Transfer Gate ——————————————— M)
mmmmm 1 1 Status Closed I3 Status Opened
nt |152500] ma [1700] mA Faraday Cup ‘ Transfer Arm -

fon Current Density |1 0.000] ma/cm” | | 1@ sistusin Chamber B Status in Loadiack

g Syt I F | Production |\ '
e .Ra:lpasdnm % Tend Ty W) LogBook .gE Messages

&, V0 Diagnosis

—

@ ystems o }«m
d < n Please type in your user name and password.
<« /7% ®

P0295 User Name i ] 1

’ No Messages Password [ ]

Process Module % P ogin ™

1 r —_————————————

MEELE Login 78 (ZLREIE 1D, A B ARHERE, A4 M8, A EN.

i. # N\ standby fFHLIARZS:

WE R, fELBEEBAE, Hif/ R, HIRENE, & “operation” 5, H
ILET L P XHEHE . 7E “operation mode” ', % “Manual” J&, T IHIAEIAS i AT
DA

Pumping Station Loadlock, R % “vacuum”, ZEEtFamE=s, HHESPTES
Hzh F)e, HE2| loadlock i = #ili B & J11H

Pumping Station Chamber, #%H” vacuaum”, ZEIFUGHIE S, L0 TFRERSEIT
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Ji, BE3F| Chamber JEHl € A . WFHEEPD”, 24 Chamber 7§ = il 3 — & %
)5, EPD W7 TR WESTTE .

*4 Loadlock 1 Chamber JT 3l H 72 f5 (R B E FIETaa v L, 42
“operation mode” )\ Manual Y4t [F] “ Automatic” #xX, FRPHIXBANXIEHE. W%k
JHMESE, &—BE4kZE, XMIREHE standby FEHUIRES o

WA M E SIS, BIRIEFBMT 2, FEE 4 DU TE, el
WAL .

stems | [ Adminkstrator | | scia Mill 150 . Wesion 107 | 02
P |0 Systern e
i (; == Dum

[ No Messages ‘*lililL
¥ Process Module i GasSystem ool < Components

General B3 Compressed Air Recipe  00_Pumping PM_LL

| Process Main Switch Operation Mode
s} Chamber Light 3 Nitrogen Step [ 1 [ Process Release B Automatic Mode
coar — T Cyclo [ o« 0 Status PMS [ Setup Mode
Endpoint Detoction (SIMS) I Ready =] Remaining Recipe Step Time 00000 00000 hmmss PR e
Pressure [ Running Note | 3 Pri o
0 [[407e9) mbar I3 Endpoint Reached
Opernon o T (5 W |
Process Gases
F - =} Vachum;
WWCS te 00| sccm & Prossure Process Module ()} | | Pressure Loadlock (@)} :
Control Mode: Pressure 017 mbar ¥ v . Standby (& Pumpsoff
L B £ [710268] mbar ®: o [T216e5] mbar @ | . ’
O MFC2 Ar [F60] scem  ®] amber Purge
[ Gas Peak lon Beam Source -] - Leak Test
0 MFC3 Ar [E00] scem W] W Start Remaining Time [[7100:00 min's
Leak Rate (01060 mbar'vs
lon Beam Source - B Tile -
0 Microwave L]] Pumping Station Chamber
Power 20| W | 0w -
| L Operation
O Beam 3 Control State
vaage 4t0] v (00 v Opraion Modo _ T Wana \
Current -~ @ (T WAy &S~ 8 0 |
o B
Voltage 20v [ 00|V
b1 — Sioniy ﬁﬁﬁi
Third Grid ————————————————— Leak Test :
Current [ 00] ma Remaining Time 00:00] min:s
£ Neutralizer Neutralizer 1 O LoakRae 0080] mbarts |
Enmission Current [112500] mA 00 ma Faraday Cup .
Filament Current [ o0A ‘ @ Stopwatch | 1] | | ton Curent Density [T70.000] mA/cm* | | 1 Status in Chamber B Status in Loadlock

—_— P
E Reci i i A Production % y
Execu?:r i m E Recipe Editor 7@ Trend - g Log m Log Book Messages .’,’\' /O Diagnosis

3) BRI IR
i BRI W “BR T 2R sop”, BIF T EMEMR.

i, JERE: ARG LU SIE TR S, BE SR GERBCP), KM LL#. LL &3
FER AN R . el LL 35 =)

i WA T LL 2R, 7EBR{E R BN ERE, 2 RIS . Substrate ID, 4
 OK. (IR ST E VT 2R 457
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Substrate Identifier s

Please set the substrate il
@ identifier:

ID

0' OK ff; Cancel

4) Recipe BB S5%E
i. Recipe 1£F%:

a) FEFHMIEFE (1) Recipe Executor, it A Recipe FHil;

b) siidi (2) Open List, &/~CEfR1E Recipe;

¢ TE (3) X, EIREALIRAFT Recipe;

d) f£ (3) Xk, LEHEMM Recipe, £iili (4) Load.

e) fE (5) Xi%, HERETH Recipe BAAEIE, Al A7 +7 BoREEE S,

f) FE# Recipe TLiz)5, M (6) Start Recipe. L Z 1R,

g) fE Recipe #H1fl (5) XIERIFLEKERYEPE, A0 (8) XIE Y
HI D BRI B) S i [] o 7E System S, (9) XIREBE/R T 24, LKA, B
I BT

hy T2, Rk, CLEBERE, SKOREA,

@ [

xif |

ii. Recipe IR :
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X1k (1): Recipe 45

X3 (2): Loadlock fli 575 fik T2 v B T2 F F A

X3 (3): ERIRAN MW KGR PR e (] 5

XA (4): FRARNE T G IEER & % T

X (5): BEAMZIM S E, Shutter Open £ Shutter Close;

X (6): ZIvhEre, #v & RBWIIaA &

Xk (7): ZIPh5Erk, T2 MERMAAE R Loadlock, J&5 Loadlock fif #2175 B K URES

_Process_400eV_10min_15nmGW 1
Tree | Flat | Step |
= Process 400eV_10min_15nmGW
Step 1 [®] Pumping_LL-HV
Step 2 [| Substrate_Transport-to-PC 2
= [ 400ev_10min_mv260_A120_15nmGW
= [#V 3] XX_IBS_Standby
Step 3 [ Shutter CLOSE
Step 4 3| PG_IBS_Ar-20sccm
Step 5 [ Wait_10s 3
Step 6 [3] I1BS_Ignition
Step 7 3] Wait_5min
Step 8 [3] Wait 1min
Step 9 (9] Substrate_He-20mbar
Step 10 [»| Substrate_Tilt-90deg
Step 11 (] Substrate_Rot-10rpm
Step 12 [ PG_PBN_Ar-6sccm
Step 13 3] Wait_1min 4
Step 14 [ 1BS_P260_B400_A120_N250
Step 15 [ Wait_10s
Step 16 [ PG_IBS_Ar-17sccm
Step 17 2 Cycles [3] Wait_1min
Step 19 [»| Shutter_OPEN
Step 20 2 Cycles [3] Wait_5min
Step 22 [ IBS_OFF 5
Step 23 (3] Shutter_CLOSE
Step 24 [ PG_Off
Step 25 (9] Substrate_Transport-Condition
Step 26 3 Wait_10s
Step 27 [ Substrate_Transport-to-LL
Step 28 3 Wait_10s 7
Step 29 [ Pumping_LL-Vent
iii. Recipe & ’H:

Recipe 41, Hi step, sub-recipe, recipe —~Z X2 .
Al step TN ZE, FEAE step 38 N2 sub-recipe 5% recipe 1. ZH % — N IEA ] recipe.
B —1IX step, sub-recipe, recipe FEMIIIRTE, ZERA”Save As” AIFEAN—AHH. Tk
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AEEF “Save”RBHALEH, — BB, WA HEXPH Recipe.

FrPA— B “Save As”RAFN—HTH step BX recipe.

a. TEFHHIERE (1) Recipe Editor, 3 Editor Fi;

b. & Editor #1H%ER: (2) Open, #TFFIX3k (3) Recipe List;

c. % Recipe List 5 Z [ Recipe, miifi(4)Load, WATEXIH (5) Recipe Editor
N

d. Xk (6) WTLLEFIH P Recipe Steps, Sub-Recipes. A LA T E ] step, 1%
Xk (7) 19”7 < “Hiki N3N X 4 (5) Recipe Editor 25 H .

e. JEIEXIR (7 MHEisk, BILAXF Recipe F1%> Step M BT L7 A7 R V7 I
B, LT < A7 > T ARSI .

f. fEXIH (5) Recipe Editor H1, sF” +” RKEFFTELHN) Recipe step WA . ks

A step AIF” V7 REGHEE HIX D step.  TF Cycles U8 NS /b F0 & RAE 24 cycles

g. fEXIH (5) RecipeEditor ', ridifE” 7 §idny” V7, ol LRI step 1
N

h. X35 (8) o, @I step, Aiifi” jump to the Editor”, ¥ F|FEAER (9
Recipe Step Editor .

i IXH, AIRAIX D step HEATIEIL.

j. BEGEH step, F “save as” RAFAN—A, AEH “save”RIERE 54T

k. PRAZJEHT step, TEIXIK (6) [ Recipe Steps H1 4 K.

I FIX load EAZ UK recipe, 1L recipe 56 & BT, HUEHUL step HINF] recipe H,
FFENEW step M BAL, JFORATEN step, A LUEBEMREACAT " v 7
U Rk IX P . #iiA recipe ToiR)G, F Save As BT recipe SRIRTE

B FRLI® O T SR
L] - . 3% 3 o @
-

[«[e[x]i] | [«[elx]i

O 5o SN S0 T o s [0

[ Woesasges [Vlelx[i] |
P T |

mmmmmmm
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w‘.}:“m. T....,@ v

| [ Nowesaages

5) LZisfr
WG L ERES CPRS I “EH T ZEHE5H SOP”)

b. 7E Recipe Executor Jtfl, %% Recipe: 01 Vent LL, )5 load, i&4T. il Loadlock %
Vent 2| KA.

c. IIIF#T, FLHHIKE] Loadlock I, # BT

d. HIRHERE, Z5FFMEA . Substrate ID, A5 OK.

e. fE Recipe Executor Ft[fl, i%&#%4f 7521 IE# Recipe, Jf H Load.
f. iy “Start Recipe”, FFIHT.Z.

o

a) Z---—YJIEH, T
b) ¥Ef-—F warning, HAM T2,
c) At fault, AEETZ, FFAIREFHIEE.

- X Visuatization SN[
@ - );. @ . ) i ] Muto

e | o i izati s )| of I@
@ JA ) Visualization g's o

Qosems e | o i@
© ® o

h. AZEXEHE, FEFA
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a) fE step2 substrate Transport-to-PC Gl X P I B AR, & HBNE
HE, & “No”, =BT ZHEM M Loadlock f& 2| T2 N .

Substrate Position

@ Is a carrier in the process chamber?

@ ves R TR

i. LZAIE5ERUGE, % Recipe PR, 2 HINMN T 2L E] Loalock N, Ff Loadlock H
3] Vent B RIRES .

j.  FT7F Loadlock 5+, HUH#ZE A&, BUEFM. & LT (A8 LFHEE Loadlock
A

k. 7E Recipe Executor 5+, %% Recipe: 00 Pumping LL, /& load, 1&1T. il Loadlock
R B HAORES

6) RHL (FEREARRFHL

a. EREFHUIRSE, s arfE f)/NEbr, 1% “operation” & HHLA M X UEHE, &
# Manual f5, siii “pump off” , FHEIFIE. 731K 100%=F 46 T, H HAHR
IR 12 B35 . (Chamber 755G IR [ T2 A IRKH “BE” BfEd A, 1E

o)

o

| ]
| Remaining Recipe Step Time 0:00:00 | 0:00:00 h:mm:ss = 5 el E]
= 1 umping Station Loadloc
| Note ping =
Parameter
Operation Mode W“}D Manual I
Pressure Process Module @i Pressure Loadlock @i —_— .
i | — : 5 Sondby
[ | 1.02e-8] mbar ®: B [ 216e6| mbar @
‘ - Chamber Purge
- Leak Test
Vent :@q;l 3 Remaining Time [7700:00) min:s
; ¥ leskRate  [JBDIDRD] mbarts
|

o Tile

Pumping Station Chamber E]
Operation Parameter

Operation Mode “’)D Manual i

RS T
F o

[ [[35666:2] mbar

Leak Test
Remaining Time [ 00:00) min:s
Leak Rate [7701060] mbaris

Faraday Cup

o Y SR N A s ] _ar—o | | = 2 S,

b. R TRIER 20%LL T A, mAdiERR, SR HER .
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@Systems Administrator E tl:ll %EE }4—‘

l\\\
P0295 “f y (_y

‘ No Messages

c. FEFBRME, RAIHK.
d. 4%rAE RIS OFF 8, JFAERIF MG FE BB ), 5 P 15 46 FL YR o
e. KRHIEEIAEMAKKIE.

4-5 SRR (Troubleshooting Guidelines)

1) LZRIUWERT, A HIEEE warning FZLE fault, 1EBCR TREMALEE,
2) TLZiEirh, AHHIES warning, TESHINEE, T25%ME, BHRTREIN,
3) LZigfrh, AHIAE fault, TEESHINEIL, 6L EKR TN,

5 BE&ENFARBEZ AR (Tool Administrator & Contact Information)
H TREIM: 5KEVK, zhangyb2@shanghaitech.edu.cn
6. Z%EFE (Figures& Schematics)
MR ZImE S, kb

kA Z 143 2% (nm/min)
MW Beam Acc Neu Ar MFC Tilt Sio2 SPR3 Si Mo Nb
power(W) voltage (V) Voltage Current (sccm) (deg) 612
™) (mA)
260 400 120 250 17 90 14 10 11 | 12
350 400 200 250 17 90 17 12

7. #E3 (Maintenance)

AV R BN YD E AL SN AN LL A, AR 5% i 68 A 1 0 DT s
&, JFE A BC AR AT I A B SN, s B T S S Y ) parts 2EAT IR
B e

8. PiSERRAS (History Version)

Version Date Prepared by Approved by

1 2023-03-10 5K JiE UK
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