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1.0 ¥4 LTZMER ProcessSummary

1.1 B PHRGEZIE A R 9OK 7R e 2 Ed, U eZI i Basete, wr
RIFUK I ST PR BTG5 o N2 0 LA e gk s A A, m] &% Fd
YK GERY S« YCZIFIE AR DL R 99K s ERSEAR &5 1 1.

1.2 Elionix ELS-F125G8 H, T~ # B Yt & SiElectron Beam Lithography 3= %5 Fl 1 £ Filt [ 2 45 ¥y

feZl, ATELRGE 2 Fh TSR 2 SER R . A A Be B 125K VIR i Kk f
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2.0 #BLEE] Material Controls & Compatibility

2.1 AIJCES M UL hRERE A, /NS Smm*Smm/ o
2.2 g HE125kV, 100kV, 50kV, 25kV.

3.0 415 X Definition s& Process Terminology

3.1 3Rft: Beam Current

3.2 FEEH: Isolation Valve

3.3 JHEHJE: Acceleration

3.4 517: Field Size

3.5 Fl&: AreaDose

3.6 EfEfR: Main Chamber

3.7 WS ES T2 Sputter lon Pump(SIP)

4.0 ZE&IT Safety

4.1 HTHFEESEARS, €3 44 (Main Chamber) £ 725 JE 14 F| 7E-5Pa LA R A A LAFT
FF b 5 ¥ (Isolation Valve).

4.2 P E NSRS E AN B3N 221 B R A U K R, TRLRE AR R R A IR
I I A LB AR E S R [ EBL L AR TR S 56 5 48 BN DA 5 o

4.3 Btisird R, 2R NEBL & 5 RN o

50 ZEEIE Process Data

5.1 MHEHEE: 125KV, 100 kV, 50 kV, 25 kV
52 f/MHBE: <4nm @1 nA

53 H/hE%E: 8 nm

5.4 WHTEHE: 5 pA~100nA

5.5 PHEREEE: <10 nm (EREERIED
5.6 XHAERERE: <15nm (REREERD

5.7 REZIEHE: 500 um*500 um CEE L)
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5.8 #m R~ 10mm. 15mm. 20mm. 30mm. 2", 3", 4", 6", 8"

6.0 TZJEHE Process Explanation

6.1 EBLFIH YK B 7R BEE S X A4, SR 2RI R s e AT 3RS 9K o 0 7
RIEIE M . 8% T2 7 B Ak e 2 R % B IR F = . i Dot A K
Beam CurrentfliDoses 2%, 5 17 I Dose Time.

7.0 BAEFRFE Process Procedure

7.1 FEHUA I
7011 REBERIK, B AELTIEFIRE, EIREER.

2. BABEREE RS BHER
7.1.2 #iilk SIP1. SIP2 F1 SIP3 E=%JE, id3¢ SIP1. SIP2 A1 SIP3 [EZHUH.
(SIP1 B & FE4EFF{E3E-7 Pa, SIP2 HZE4ERF{E2E-5 Pa)

B 3. B&SIPEZ EHETER
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7.1.3 #IAEE TAEIES, 183 Gun Monitor 4 Acceleration PA & CurrentZ2 5018 .
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Acealeration| 251 kY beoiation Yairs ;'_:‘.1 Ve
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4. HTIRER
7.1.4 HAEBLYLE IR N IRIRE (22°C, 42%) .

7.1.5 HailChiller N AHI7K i & & B KT LowZk
7.2 FFEEBLITA/E A
7.2.1 HASIUCHRE BoR;

7.2.2 LW A TESEM GUIE bR, JTREBL TAE#AE;

|
- 4

. [
Els-F125Jexe

5. EBLIAfER MR
7.2.3 S AT WecaSEIbR, TTJE BB CHE 7 g A

» NN

B 6. WecaS TAE G REE
4/15



DI

<é SQDL

\, LRREAERTFEEED
Shanghatiech Qutmtim Duvce Lab

LEMEKFETFEH PO EXELSOP: BF RB A A % ELS-F125G8

7.3 HURE

7.3.1 KHIsolation Valve, #fii)1Z3%4 HAs o645 K
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& 7. Isolation Valve><[H

Samole (hasber

Con Orammer
Accoleration Pewer ) Gen

Isolation
valve OFF

7.3.2 riiliExchangef#ffl, {¥iCassettef%i%Z2Exchangefi &, #3)jJ5Exchanger 2t

AR Ryt

7.3.3 Hiillsolation ValvefjSensoriR &, 20475k, fXFIsolation Valvekt T < F1IR

&, ATCAHEAT R — DR AR,

K 8. Isolation Valve Sensor <HRER~EE
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7.3.4 HiikLoad-lock FSTARTH4H i 1, UNLOADAISTAGE 4T =ite, % RSTART
1, AR R, ExSTOP, Cassette 44 HChamberi% % Load-lock 1,
HAlE] UNLOAD HI4T A 4R

9. Load-lock F#EAIREREE

7.3.5 Cassette i 7~ k] FHISTAGEZAS £EXCHG, STARTIZ4HAS Al i 0., Cassettefs28 i f&

B 10. Cassette #zh5E R /ERAEHEIR
7.3.6 UnloadshE5e ik, VENTHR/RAT e, #% VENTI%4, Load-lockJFah7a <, %E
BRAE;

B 11. B FVENT#4, BAEFHETS

7.3.7 MG #TE, FFVACCUMTERIT &l 5, $iftLoad-lock s 17, HUi
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Cassette;

B 12. FEEET], Bl Cassetten ik &

7.3.8 WIS EHFE N B ALK A], 4+ Cassetteit B 7F Cassette Holder |-, 1% FEACH%
£, ¥ Load-lockih B 4%,

7.4 FEFfE

7.4.1 FebE [ E fECassettef R B AL B . VER: BUERER . BURE R BEFH B RELE T
A3 2 Sk BT 1 i Cassette;

B 13, A R

742 HbEdhEE S, SEiilCassette, A AR UG TE FLITIRE SR T, PRIEGS $
s
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14, BAMREE

7.4.3 % FVENTHZ4, fFVACCUMIE R &5, Hiicload-lockfi ],

B 15. ¥ FVENT#4, BEFERS

7.4.4 {R¥FLoad-lock sk L FF i F0vk 1, K5 Cassette/it B T-Load-lock Y, #fiihi B &
o

& 16. Cassette B REE

7.4.5 % FlLoad-lockfl=1], I &STARTH AL EIWE 7, LOADFEXCHGHE K] =i,
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1% NSTARTH:4H, Cassette d z i Load-lock#%i% 22 Stage I, H 2 UNLOAD
STAGE #R//Tke, EFEEEZRD -

OAD CVAL
& - -

B 17. BT EERE S EHAREE
7.5 BROGHTMES TAE

7.5.1 ¥ Stage#s £ Faraday Cupfii &, #fiiklsolation Valvest T IFFVIRAS, midiBLKHZ
£, s5iiBeam Currentff)Measuref%4fl, | & Beam Currentf) 5, Rk &Ad
Measuredz4H, <HBLKIZ4] .

18. JEBeam Current~xE

7.5.2 #7Beam Current #{H 5 & EE AT, 7EBeam Memoryidk £ Fir 75 ) SR I BUE.,
PRI s i MeasurefZ4H, < HBLKIZ4H

7.5.3 ¥ Stagets EReferencelii &, AdiBLKIRAL, BHATRAENGHEEAT, HBLK
¥ Hl, SERERILIER HI.

7.6 BN E YRR
7.6.1 FTJFBeamer#ft:, importiii A H#rGDS 1

7.6.2 F&IE TR % Patterni#i4TPEC. Heal &1k
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7.6.3 WIEFER, fidiExport, & EField Size? 2%, #iHiSCONAY:;
7.6.4 ¥4 Beamerfi i [FJSCON. SCCC. SCBCZ Y f#4#% 2 EBLHL N

7.6.5 TEWecaS#F i gmiESchedule 4, MRIEATFE I &, 1HE ¥ EDose Time, %
#HNote, CxKIEESEL, diNext;

19. Schedule X H4mErEE

7.6.6 % EEN Sample Holder 257, Move Pattern £ FTiRBRGIA B, i

Next;
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A 20. B RERE

7.7 B
7.7.1 BT E, k8 WecaSHE S, MitiNext;

=

PATTERN OFFiF

B 21 HINELSEL, RifiNext

7.7.2 siiCalctz4ll, TiALPR Y A Estimated Time;

7.7.3 #aillsolation Valvesb T k%, sidiExposure, HEAT IS

B 22. NS ETIR, RiiExposureFFIRER
7.7.4 W52 UG B Exposure result 7, i OK;

7.7.5 % Mlsolation Valve, s iiExchangef%4l, HUiiCassette; ;
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VAL Wemter

Isolation
valve OFF

& 23. Isolation Valves<

8.0 £ ic
8.1 HHAFIHE (B&HE SRR,
8.2 FHRUEY HABAUAS (BAEF EBILFR)
8.3 HEIILFIARY: KPS RMEAERKFREME, HEH BRI,

9.0 WfE$E R Troubleshooting Guidelines

9.1 Z*%Elionix ELS-F125G8H, W IR HLH WA HERR A E M FE .
9.2 A n] JiE Ky INF IR 2R TR

10.0 22 KR Figures & Schematics

10.1 id % B FH:GUN MonitorfH =15 B,

Emission Filament
Date Acceleration (kV) Filament (A) Suppressor (V) | Extractor (KV) i SIP1 (Pa) SIP2 (Pa) Note(SIP3 Pa)
Current (ud) Ttime (h)
2019.08.27 1247 238 300 5 105 3825 2.8E-7 22E-5 32E-5
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1. BE&AFRAREBEZGFR (Tool Administrator & Contact Information)

Aol THEIM: 5B, wengsy@shanghaitech.edu.cn

5KFEE, zhangyt2@shanghaitech.edu.cn

2. FEFAT (Violation&Penalty)

R R AR A M E RV B AE, —2RBITA FRE BT
FRRIA D, OB (BTaSFF 0 H P 2mAEm i 118 BETINE) PUTAT
iy

B FRBIEERYS Electron Beam Lithography System

—. BXEEE

IOFRABESIPRIEZE, DURBFRESE, BFfEHEd.

FTFFSEMAFI WecaS# At

HUFE: Isolation Valve — Exchange — Start — Vent

KRB W 1solation Valve, diExchangef§tt G BB MM E

trElsolation Valve Sensor fPRZ, ZLATFEEE, HHIAREES &S<H;

Wik Load-lock ESTART#4H AW 4, UNLOADFISTAGEHIIE 4T 558, ¥ FSTARTH%E4
LOADMEXCHGHFEZR T R, % T VENTH#H, Load-lockFF#HRES, MEERSE; #&
# Load-lockf[], BX!HCassette; 3 FEACH:4H, ¥ Load-lockifE % .

%R EEFES— VENT — Jf{E cassette— START

BEEE i Bl ' FECassettedd B2 B . IER AR Cassette;
FHARARSHMEERTFMS; HFVENTRM, Load-lockFFHE#RS, KEEZRSE ;
hiFELoad-lockE [ ;MO Cassette, A B Cassette, HHIAHBERRE:
KASTARTHA EHBE®, LOADMEXCHGHE RT3, % FSTARTH4
UNLOADMISTAGE# RT3/, STARTIRIZ AW, EFEIRESER.

#ii\ Beam: Isolation Valve— Faraday Cup— Measure— Reference— Focus
mAirFaraday Cup, ¥#tStage#ZEFaraday CupfrH,

FilE AR E BB T7E-5Pa, FF)31solation Valve;

RiiMeasuredfll, MIEBeam Current FIEUE, TEF7 &L LAZEBeam Currentf%k
1B

miiReferencet®4ll, #ahStageR|ikReferencefiE; &3 FocusMStigmator.

=\ 3HRE

Bt B 7R 22 ) SU 2K 9 SCON.

HEZSCONICHE: T Beamerik 4 —H#i A gds 3 — 15 & pattern—#i H{ SCON file—Hf A
Dot, Field sizeflPitchZ%;

=, B

BOLS BT DIRIE R BAT T .
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BEYCREF: #T FFWecaSE 4 — % 8 Schedule— i € pattern 2 B — i+ B Dose Time— W B
Dose TimeZES$—i% A 18 K 5 Holder— 5 3l pattern— i Br 7 B 18] — B Y6 — < A1 B
B 18] 1solation Valve.

1. Exposure preparation

Confirm the vacuum of SIP and Gun Monitor parameters. Record the vacuum of the instrument
and register. Start SEM and Weca$S software.

Unload the Cassette: Isolation Valve— Exchange— Start— Vent

Close Isolation Valve and move the stage to the Exchange position by clicking Exchange;

Check the Isolation Valve sensor is lighting to confirm the closed state;

Confirm that the START button is blue, UNLOAD and STAGE are lit green. Press the blue START
button; LOAD and EXCHG are lit. Press VENT button. The LED of VENT button turns off when

the atmosphere pressure is reached;

Open the top cover and remove the cassette;

Push the EVAC button and pull the vacuum of the exchange room to finish.

Load the Cassette: Mounting the sample— VENT — Set the cassette— START

Mounting a sample onto the Cassette. Be careful not to scratch the Cassette;

Clean the sample by N2 gun;

Press VENT button. The LED of VENT button turns off when the atmosphere pressure is reache;
Open the top cover;

Set the cassette. Make sure that the cassette is not shifted by moving the cassette to the right or
left;

Confirm that the START button is blue, LOAD and EXCHG are lit green. Press the blue START
button; UNLOAD and STAGE are lit. The color of START button is blue, loading is completed.

Confirm Beam Condition: Isolation Valve— Faraday Cup— Measure— Reference— Focus
Click Faraday Cup button to move the stage to the Faraday Cup position;
Open the Isolation Valve if the pressure of the main Chamber is better than 1E-4 Pa;

Click Measure button to measure beam current and adjust beam current by click the arrow;

Move the stage to the Reference position;

Adjusting the Focus and Stigmator;

2. Parameter Settings

The SCON file is necessary for the exposure.

SCON File preparation: Start Beamer software— Import the gds file— Edit the pattern—
Export SCON file— Confirm the Dot, Field size and Pitch values

3. Exposure

The exposure procedure can be adjusted as required.

The Exposure Procedure: Start WecaS software— Edit Schedule— Position— Calculate
Dose Time— Set parameters— Select Sample Holder— Move pattern— Estimated Time—
Expose— Close Isolation Valve.
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