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ShanghaiTech Quantum Device Lab
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1. ®&IhEE (Tool Function)

A B R UL it AR T IR 52— R AR SRR, SRRy 2Rl A TS B A TR

—EET. FEEHT 4~ LU
2. WE&EMHEBIE (Register)

1) ABEBEARRIL FEMANCTHEBIR RO G K-S R .
2) MEMSHREAE SIS A LR .

3. WEAZEMI (Safety)

1) 77T LL AT HUB T IR RS s, AN EE g R AR R b A 18] LG i
2) JHE/EMIN R ERCEAARE T AL

3) DIZIiE B X AT SR A TN

4) A IR R 06 A LA B HEAT purge DABTHE 2E
5) VIBLRE PG BT B

6) kiR VIZIM T EAERUAE A, DR
7)  SEREER i S SR PR SR o

4. BEFERRSE (ALD)
4-1 HEMEAR (Process Summary)

1) B S Kli&R: Picosun™ R-200 advanced ALD.

2) WERMLERE: AR RHEE R e A AE K I3, BISZEE ALO; AINL SiOs. TiOs.
TiN. HfO, [RZHZETFEAK.
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ShanghaiTech Quantum Device Lab.

RO R TS0 T E8% SOP: T EMARSE (ALD)

3) VLA TARIRER: A& i K ~URH Al IR UK 75 25 B il N s 8225 - 78 A0 Jee b ik
AT A 2 IR B AN S LT T B TAR R ) — b 575 A T ARARIA BIGTARBE (AR T, B AE I
A B I A AR S o A [ T SR A4Sk e -2 8] 75 2 PR A 1A IR 7 JE TR
285 HEAT purge. U] AT IR AN 5T RE T3 FERD TR RIRR I AL 22 W B 2 SE LA 7 R D0
Ioctds 7 RUUR F 2 N I RE AL A AT AR A WP SO S = A s AT B
MRBRE S M) R B A I R B A-G Bl

A B ? E@@.@ F@ @

@ @@ ® ©
Ly et dlk S S

$ 2 2|8

X

r &4

227
AN
sxilrew

4) B MEAFRCE -

i. MCE LL.

i JE R HTER: 25°C ~ 350°C.

iii. MBS AR YR AR 1.9~3.2MHz.

iv. 1535 B Edwards nXDS 28, fili =20m’/h, B B iXH T28 , $lE> 320 m3/h.
v. BEE S FHATIRARYEI (O 8. Tidi. ALJE. Siif. Hf ¥,

vi. M IEETIFEF<2%10* mbar L/s.

5) WHAE: L= 12X,

A -
i Fb (A
!-x 2

nadg e =
b e =2
T b [l AARGE
4 fespn
] B

4-2 RN EEFEH] (Cross-contamination Controls & Compatibility)

1) WS M-V, REREET 5 A/SIC 4k G 1 R MR IR -V SRR R BR 4 ~F &
DA
2) TZIhAeRH]: PRAK ALOs. AIN. SiO. TiO. TiN. HfO, /2.
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ShanghaiTech Quantum Device Lab

RO R TR O T2 W4 SOP: JRTEMAS (ALD)

4-3 %A X (Definitions & Process Terminology)
1) PEALD: 55N R+ Z 0.
2) IM Space Chamber: H[a]Ji5 o
3) RF: Hifiiris.
4) LL Chamber: HEFEE,

5) Process Pressure: J& /7%, .47 hpao
6) MFC: Jii & sl at.
4-4 BAEWFE (Process Procedure)
1) FPLETRE
i AR L E AR R AT RRES, SE50 B0 4T AR BRI T

P | '[ ”

2) FHL
i FTREIF SR IT0F LBt R M AR b, AR EARUCHKE T B R = AT KRR B 23
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ShanghaiTech Quantum Device Lab

RO R TR O T2 W4 SOP: JRTEMAS (ALD)

ii. JFRIKX LL TR TR LL TR e o aor i R T8
L% TR T PUMP 28T )5

_;‘l“ | l” I LL %
¥ . .

RO

F IS0

i, ERAUE: KE RS RIS EAE, )51 FE B START #%4l.

I ‘ | B
L, 2 o | '% -
:=> Q ‘ ©

MAIN SWITCH

3) LL fiIxMEHES

i BARESR: FWRAITE G AT T EISGHI) Manager User #8, SR G 7R H A A
FLTH % Supervisor, I 57 Password 241, i N B SR s,
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Li‘ﬁﬂ&ﬁ%&“%?%%#*‘ulzﬁ% SOP: E?E*P&%% (ALD)

il WEEARNE: S B S T SETTINGS ¥, 7 HFLH FHfKs IMSpace Flow 1524
N 400sccm, Source Line Flow 12204 50scem, 27 SET #iik o

iii. LL FISON fEdhiass: fAdr B0 N7 MANUAL &3, 78 IR R v (3
). V2 (LL 1241 F1 V54 (M ES4HIED ¥ E A Enable, #4784, 7R84
WE¥ V2 #1 V54 2k Disable, ¥ V1 (LL Blii®) F1 V53 e Sftdhim) wE R
Enable, #EAT 4.
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LR R A0 T 28 SOP: JR TR AL (ALD)

|t erave |[ st |
<[ Enave |[ Dot
D[ Enave || Dimatie |
<[ Enave | Dt
D[ Enave | omatie |
D[ Enave | Dimatie |

<[ znati |[ Diatl
| >t [ erave |[ Dsatie |
D> [ enabie |[ Oiati
D[ enavie || Diatie |

4) Load Sample

i. LLvent: fiili 351 ~J7 DEPOSIT #E100, 7E7 H i 54 5 4 NIl LL VENT #2E47 i
B2, 47 vent ST GG LL SR A AN 2 2R U 75 FF AT — IR Vent.

PICK WAFER UNPICK WAFER

o oron |[ cuose |

i BORE: AESGE LL sdC AT S, BOREREE, KRR E S O B
JEl, GH LL 7. LL ZEFERE TR,
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ShanghaiTech Quantum Davice Lab

RO R TS0 T E8% SOP: T EMARSE (ALD)

iii. LL & %5: 7F_LiA DEPOSIT 5 517 EVACUATE ¥ LL 1 E %,
5) Recipe #5544

i. Recipe iE#¥: 1F recipe #% General settings 7+l IV, sl Recipe control AL select, 7E 5
R T HE R BT BB AT recipe, PR [ 2] Recipe £ s Load f#K recipe.
el I e P

DEPOSITION PROCESS

RECIPE NAME CONTROL Retent. ||
ACTIVE RECIPE
ACTIVE RECIPE, Revision date 07/25/2018 14:20:44 DEPOSITION FLOWS

CURRENT RUN NUMBER 78 IMSELOW | 400 scem |

LOTID XXXXX LINE 1 FLOW 150 scem |

FLUSH REACTION SPACE 0 times e

STABILIZATION TIME  Omin | a0 <]

(eme) -l LINE4FLOW 200 sccm
STAB. IMS FLOW (MFC1) 400 scem LINE 5 FLOW 50 scem |
STAB. LINE FLOW (Allines) | 50 scem| LINEGFLOW | 50 scom|
A epolnl SR T moar e
PROCESS TEMPERATURE 20°C 20°C
PROCESS END TEMPERATURE 20°c || 20°C

RECIPE CONTROL seLecT E’;J:; L!;B s COPY RECIPES AND REPORTS TO USB
Recipetobeloaded: | | !.ﬁ coRvioen
Control message: [= =ik

DELETE RECIPE SELECT x DELETE USB drive letter {defaultE): | E  |ycp yiug ot dotected.

Total size of USB drive: 08
Recipe to be deleted: |

| Free space of USB drive: | O KB Warming: Free space < 1000 kB

16:21:49
PICHART § RECIPE DEPOSIT § ACTIONS § MANUAL TREND J| SETTINGS || ALARMS BACK 23/ 9 /2018 - 10 o'clock 20180727

ii. Recipe Zm%H: 7F recipe £~ FHJ General setting. Source settings. Sequence A Pulsing
parameters & 4T recipe 4% -
£ General setting 7 [f 3= AT recipe I FEFIVTRR S N 45 R 5 IR BESE B )
Gb, SRS linel~7 flow A2FREAH flow, 24— EE AN, S2PR flow Bt UHE
AT SRR B, SEBR flow LA Pulsing parameters 53 [ 1 %< flow
R
£ Source setting Fi [f] 3 EEFEAT FiT SR A4 1 128 BEAN 500D Rl o8 55 1) e s Herp il
Fi Line7 i B yf# F PEALD #5338, RF power 8%, MFC700 #5#/< AR MIRE (%
{85 Pulsing parameters Ji [ FF {1 %5<, flow B —%(), plasma gas flow 5 <IE K flow, tl

& AR FVSJEARE FIRSE], €2 24 RF power LYERIES[E] . [FIF) Pulsing parameter 5 [H]
7116
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ShanghaiTech Quai

LR R A0 T 28 SOP: JR TR AL (ALD)

() pulse IS} 18] R /& =t1+t2+0.5s. 4F%F TMA. Hf. Si. Ti ¥, T flow ({$24t pulse
[8]); %X NH3 fi1 02, #24t plasma gas flow.

ot | recee |l oerosm | acnows § e | moe J sermvas] avens Jif onck |

£ Pulsing parameters Ft1f 32 ZLHEAT kPSS A A purge B 18], 3RS E .
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6) RNFEFHE

i. 7B FHH Recipe I 1 B process HifE A process end i . 3 & process HE 415
FITIE recipe PN I 150 B IR B AR B — 0o

i, 7E S st MANUAL, %% Setpoint %L1, & TE1 Al TE2 iR/, Hr TE2 K
process FIT i B, 40P N5 BT recipe PN )W B IR EEARR], TE1 9 #AJ8 ei
W TG S R S T A W B
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[riowwnr | nsces | osrosr | acnons | woun. | mew Jeermcs | avns Il macx |
7) FIEEER

i. sy EF Deposit iEHIF=, i Handyman 31T S .
OPEN fi8, [FE e AL & A Lid /& 54T IF.

oo
‘ .

rowes | owormes|

oo |[ oo |

e
: : == i

Lomd ok 1005 hP:
=

o | rows | ocrosm | acmows | woee | o Jemas] o i encr |

#iifi Chamber lid )

ii. Lid IE¥FTH A, WEAM RIS N _EATUASRAT S 40w, & 4520 55 & LOAD WAFER.

iii. I B M FERINERIT SR Gate & 74T HiiA Gate &b FHTIFIRES J5 218 171 72 43
TERIFOR TR, HEHEEMRAL-RAL 45 Arm inserted 35754 525, 2 PICK WAFER
HURE, B AFEE COBUE % T B PR HE B R A B . a5 i CLOSE GATE K17 closes i

5 chamber 1id close ¥ 1id [& T .
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iTech Quantum Device Lab

LR R A0 T 28 SOP: JR TR AL (ALD)

= —w=s

8) Recipe /AT

i. M PEALD Jy RAKIEZ, WAE recipe $AAT A #53T T 2% LA IR U RF &A= 4%
MR G, W FEIFTR. AR RER AR, MR LD,

i, FTHF AT AR T R . R N T SAE 9 Al HEIN(CH:).]4(TDMAHY), Bl:
C8H22N2Si(BDEAS, SAM-24); £+l T 775455124 C1: H20, D1: Al(CHa)s,
F1:TiCl4. {5 FHAH R AT SRAARIEIR S BR recipe P& E IR ESMNIZIHE B n#. —8 C1.
D1. F1 ST, Al. Bl P F InH 75°C~95°C,
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ShanghaiTech Quantum Device Lab

R R R TR O L 2% & SOP: R TFZEHAS (ALD)

i, 5 SR IR THE SRS, i DEPOSIT FHH N A START #2450 4G 0T recipe.

Current recipe  PLASMA test

STARTING CONDITIONS IMSpace 3 hPa
PLASMA READY (from RPS) &=
RECIPE SEQ. SETTINGS OK
;:lcencure-m E ! LOADER [>
CONDITION ALARM - CANCEL
MSpace PT1)> 0 hPa F _ / ¥ :
mﬂ:uun'r:l START @ {> Close Lid D
TURBO STARTABLE = AV INTERLOCKS A
woma () Mowvi | (O
Plasma Gen. ; ~— OpenLid
V A P }— P
sy SdumO - H“;h O 720 min | Standby
l':l- v - Pulsing A CANCEL
" Main pumpdown Cv> - Tu‘b‘. ( S"m }_ Vent
‘ A
Flushing O I stabi. tme Unioad 10:18:31
\% A 07 o puming T
Heating O (M) Close soucebortes | omn 05 Trwn
@ Turbo v ST A NN,

Process stan dme Total Pubsing Time
08:21 0d th57min 0s

[PICMI RECPE l DEPOSIT il ‘cmmlumuu.l TREND lmlml BACK

iv. Recipe $ATIEFEFATE ACTIONS Fiifii sy plotter MEE2 A MK, 4 Close source
bottles TR KT 5L, A4 (0 HT SRR VRIET 1R DG FA
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Liﬁﬂﬁﬁ%i?%ﬁ#qﬂluIaﬁ% SOP: E?E*ﬁ%% (ALD)

9) BUEE
i. Recipe AT5ERJE, &iifi DEPOSIT i) chamber lid open $%41$]F Lid

reswren || [ weccws]

B oo |[ oo |

‘ [ 1005 e

o | mecre J oseosm | acrons § wewn | mewo Joermmas ass I ence |

ii. mi FIASUE UNLOAD WAFER #4#, 24 insert arm into the chamber $R7x4T 70 M 42
Gate /£ I i\ Gate &b THT RS G &2 M A H:2) T B~ FEH, BEEMEZRR
RLRFikt. £7 Arminserted 875455, s UNPICK WAFER HURE, #AFERLCBUS
B TR AT B . 55 i CLOSE GATE J£#417] close. it chamber lid close 4

lid B F -
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ShanghaiTech Quantum Device Lab

RO R TR O T2 W4 SOP: JRTEMAS (ALD)

|
)
—p — |
1 : ot o o 7

iii. s DEPOSIT #1fi Loadlock vent ¥ LL ff .75, ﬁﬁﬁ %%%ES( FE i 5K LL pumping..
10)5RAL

i s ESE R 7 SETTINGS &5, 75 H B 1 AL 1 ek IMSpace Flow 1 Source Line Flow
BMCA 0scem, FF mitdi SET #iA .

ii. VG purge B g, BiibEigE. BAREAEN: £ ACTIONS K General actions 5[
EFET 2 purge HIET S, purge BN 30 Ik, #RJ5 mMiili EXECUTE #4A4T -

| | o [ | 2 | 22 |

CHAMBER LID liPH oren [ENneLEDl CLOSE
EVACUATE REACTOR i il | sTarT CANCEL
Line 14 Line 1E Ling 3O Line 40 Ling SE Ling 65 Line TG
SO0URCE PURGING
c1
WeSpace >=10a b <= 300a i8]
c2
FLUSH REM.Tonmm. 0 tmes
VENT REACTOR ..| START CANCEL | Ventingstop lmt |~ 980 hPa
LEAKAGE TEST .-| START GANCEL |U‘1 =] |vx 1 v
PUMPING TIME | os T
ALARM HYSTERESS 0 hPa
ST I e
GALG. ALARM LMIT OhPa  OhPa| 0 hPa|

MEASURING TIME [T

ii. % V3, V1, V53 7R EZ /.
iv. % RF RAEMAEIE CGEMHD. LL fRMNETIR . RESARRT. S&EIE. BfEHa)E
I AL o

4-5 WfEHEES (Troubleshooting Guidelines)

1) #F Recipe PUATITFEHTE ACTIONS FHHI[ plotter 3% A H Ik, 7] 58 A2 HT IR A <
PRFERIE R, 7RI 2R T RE I o8 6 517 BRI o
2)  SRHG I RE P H AR AT S B TG R AR
14/16
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ShanghaiTech Quantum Device Lab

R KR T RO T EEA SOP: JETEMAS (ALD)

5. WEAHFARBKASR (Tool Administrator & Contact Information)
O TAEM: D55, machy@shanghaitech.edu.cn

6. Z%EF (Figures& Schematics)

7. 283 (Maintenance)

AV I BN T AL SOV AN LL AR, B AR nl AR a6 15 Y 6 Dl s 1T s A
I A B AT T HE S P B S, b B T S SIS Y 1) parts 3EAT Y T
B e

8. PIERRA (History Version)

Version Date Prepared by Approved by
1 2022-06-10 357
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