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1.0 R&E. T ZHER Process Summary
1.1 REBFZMHEEFTNREZE

& 1. OXford (&SP
2.0 B # Material Controls & Compatibility

21 AAVNREERHTZI, B0 MZIH 4 ZTERNOERE. IRFEZIRNRER,
RpPegseid TENRZF,

3.0 iZYZ#E Training Procedure & Applicable Documents

31 PRFBELIEAAREZ. BT LREBAREZR NE—RAPIBRAAER 3K,
BFRARER, BEINERE, BTHRBELIEZ.

32 KRABZAPMALVEZRENEER OFH XR&ATE 2 H%RE, FEEXrzEd
AR, ERKET 50h, EIBRAS).

3.3 BELNEEZE BERRAFAEERERLESE.
3.4 BEIEZR FEANRFE.
3.5 HIEZBEH —B.
4.0 E1FF X Definitions & Process Terminology
41  #R Oxford R EIEEIZTT
42 Ex
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4.3 BEWZE, FFloadlock FRA&E, AN recipe, ZRiE/ZEFE recipe,

4.4 Load-lock W=

4.5 INEAF

4.6 Load-lock %5

4.7 AIBRESL, INE recipe, YRIB/EFE recipe, 1E{T
4.8 M Load-lock FREX[EI4 &

4.9 &% Main chamber, JIZ{—PNEYE recipe, ZBiR/[EIE recipe,

410 ;%4
411 #FEXH
5.0 ZLHSE Safety

1B17

1E17

51 {IAREBAFAMBEFREERER—R, BRENBAEREAR R EEK

52 {THREREFEFNSSREEEREER,
53 MHAREREFETONE,

54 PRARNIPSEE 10Pa UTHRAERFEASFER, HLEREISWRADTFER,
55 BRE—EEREPESREBRATNZSFHI BHLEEENRSRISAEEEREM,

jE}j_k%BL‘LI
56 DTRTEMENO ZEFREXAVME,
6.0 ZEHKIE Process Data

6.1 Recipes
RIE 5i02
Step item Time CHF3 Ar Pressure | LPS(SDR) RF Helium | Temp Hold Ignore
(hh:mm:ss) (scem) | (sccm) | (sccm) (mT) (S/D/R) W) (Torr) Q)
1 Pump 0:00:30 20
2 Helium On 0:00:10 5 20 v
3 Gas On 0:00:05 23 25 50 5 20
4 Si02 Etch 23 25 30 150 5 20
5 Pump 0:00:30 20
RIE SiNx
Step item Time CHF3 (o} Pressure | LPS(SDR) RF Helium | Temp Hold Ignore
(hh:mm:ss) (scem) | (sccm) | (sccm) (mT) (S/D/R) W) (Torr) Q)
1 Pump 0:00:30 20
2 Helium On 0:00:10 5 20 v
3 Gas On 0:00:05 25 5 50 5 20
4 SiMx Etch 23 5 50 50 5 20
6 2 5 Pump 0:00:30 20
SI02  ZItdiE =R 44nm/min PRIEFELL 2: 1
SINx  ZIttiE =R 40nm/min PRIEFELL 1: 1
SNL SOP: Electron Beam Evaporation System 2
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7.0 _TZ/EFE Process Explanation

71 REBFLUMEAZ—MZEFMERE. EREMESHTEZIMEAR, EREEZRFEH
AN FREFFTRHETLRE, FBRTBTFSULREKRIIAEEFEZM, 8D
EMABTRERERAMENRAELRAEZZ RN RGENERCERY, BNET
TR R E 4 A A FE TR B9 % MR E Y 1R

8.0 ZEfEZFE Process Procedure

8.1 #ifR Oxford MR HAIEAIZTT, MRMMARFIETT, Wiz PC £H LAY PC4500 B3TE
FFo

41’5 g0
&

PC4500.exe -

Shortcut

8.2 ZTF
82.1 B FEMEI AL LB logo,

SNL SOP: Electron Beam Evaporation System 3



BN ERE

ShanghaiTech University

10:36:03

2019-08-28

PC4500 OPT (Manager)

8.2.2 B HIIN T THIZEH,

Processing
Recipes
Process Chamber
Logging

System
Pumping
Set Base Pressure
System Logging
Service Mode

Utilities
Chamber Configure
Chamber Tolerance
Chamber Presets
Scale Calculator
User Log In

Exit

—
823 NTHXBEHEFRAFEX".
8.2.4 3 H I AT IHIAAE.

SNL SOP: Electron Beam Evaporation System



E#w AR

ShanghaiTech University

Access Control

Pc4500

Current User

Access Level ‘

Enter User

Enter Password

825 E AR B AL, NAMABRFZ: OPT X Z#%: OPT, REIROK,
8.2.6 WU B/E, RHERFEZE chamber T, mi7 Evacuate FHFRAR, KEFUEESR
. Chamber X BL] =i,

8.3 EMMZIE
8.3.1 FREM A £ pumping 57, M= stop Rfgm—T =i Stop FirFERIFFSE
TEBEAES, WERSERSANHEEHESR], FLENHEEHES. BES
T vent #ZHIFES, F N2 ZiHEE, SREER venting finished,

Cycling Loadlock Pumping

a Loadlock
Lid
Pirani
Vent Time Left 0 sece

{evacuate  stop venty

SNL SOP: Electron Beam Evaporation System 5
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=i evacuate RIS, ULLEFERE N wafer B9 BFR, ESEIAZF| Set Base Pressure H
MREE, BRELM.

8.3.2 N Recipes
(1) AT Hi3EE HiE$E Recipes”,

Processing
Recipes
Process Chamber
Logging

System

Pumping
Set Base Pressure
System Logging
Service Mode
Utilities
Chamber Configure
Chamber Tolerance
Chamber Presets
Scale Calculator
User Log In
Exit

(2) KHILXT recipe BA.

SNL SOP: Electron Beam Evaporation System 6
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A e
RECIPES
— =

2032

FiaBod wser | User]

(3) 7£ recipe im, Mmif'Load”, HIMTEA,
(4) BHR"

F£18) (5] “Overwrite current recipe?”

it
pe.-- -

Overwrite current recipe :

I Oxygen ?

LS

8.3.3 4548/ F Recipes
(1) BHILUTED,
(2) ®EHFE—> Recipe, AfFRdiHE % -

SNL SOP: Electron Beam Evaporation System
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Load Recipe

w=er (User)

(4) NRBELRER[E, IE7E Recipe 17 LRI, TR MRAFEXNTIFHRIE,
HiE ST Run’,

SNL SOP: Electron Beam Evaporation System 8
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(5) B Recipe 17, FHILINT THIKE,

Step Commands
Edit Step
Repeat Step
Loop Step
Insert Step
Delete Step

Cancel Step

(6) E4R4E/EE Recipe FHILELE, BN TREEFEFRELSE".
(7) BERUATEO.
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[ Pumping or venting stopped ] [ Unload complete, wafer is in loadlock
Process —
run stop pauss jump
(--Pum—!n—m—’
(_lgnore tolerance )
Mo Recipe Running Step Time
<No Wafer> [ oo oo .
00:00:00 |
Log Interval
00 foo Joo [ s
= |
APCILPS 0.0
( Pressure )| 8341 mere
0.0
( Angle 5[ 0.0 Deg
Strike Pressure DC Bias Minimum  Ramp Rate
[ oo | o] | 0] 0 0.0 | 0.0
=
HF 0]\ [|HELIUM BACKING _‘} 0.0 | 0.0
OFF ||
Reflected] OFF |[W|[| 000'0 Trere 0 0.0 | 0.0
0.0 .
Vr7ig ||| [ 00 |scem =0 [ 0o
0.0
Phase(C2) 5.9 ||l TABLE o | | 20
oeses| 0.0 V|| ™™ E
| 20 |

(8) B AFPBMARBHNLENEHIMMSS), E:EH1. SERE. SMThE. B
BEFETEHHER, BEEHERE.

) mERETHG-R . A
WERTHER.

N— 4

8.3.4 5517

(1) BEAEOFEREI,

(2) MR REAE AT EESF, 5L manual LR, 37 loadlock fEi51EHF auto
B

(3) R MAEEIT TR UG ZH /Y Recipe,

SNL SOP: Electron Beam Evaporation System 10
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user [User)

1: SF6- sccm

2 CF4 - sccm

4 02-50 sccm

1.9

o

b
, | 3 Ar - 100 sccm
b

| 5 CHF3 - 100 sccm

—
B
N —
00
]
— o
OFF |
OFF |
-
-
399
| 00 1

|
|
|
|

(4) HETZERTETMN, BREEFARANERD, BAWTEA.
(5) mifF"OK'#%%H.

SNL SOP: Electron Beam Evaporation System 11
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Process Status

Process Completed OK

8.4 Load-lock S
841 ERFFREGUARBE)ZTAM Load-Lock RERH, mi“stop”, REREH

uventu R

8.4.2 %1% Load-Lock £ 7~“Load-Lock venting finshed”

o 4] 4

PLMNPIMG

0 zecs

SNL SOP: Electron Beam Evaporation System 12
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8.5 INHMEM
8.5.1 ¥TFF loadlock P{k .

8.5.2 MEEHE FELETZIhRE.

8.5.3 HIFZH MR AN TH#BE LNRIMRERERT. FHMKREFNFEHRAE, W
THEFRMR.

SNL SOP: Electron Beam Evaporation System 13
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8.5.4 3 loadlock PR,
8.6 Loadlock fHEZ

8.6.1 Jif“stop”, SR/FTE Load-Lock & B~ &= d7“evacuate”,

sl
PUMPIMG

0 secs

8.6.2 HIL“Load Wafer or pump Load-Lock"&H A, ;EE: R H H“CANCEL”, ZT A%
1% LOAD-LOCK A%, F£iBfT recipe,

SNL SOP: Electron Beam Evaporation System 14
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Load Wafer or pump lcadlock

Enter Wafer name{OK)Pump empty LL(CANCEL)

8.6.3 EFETRMAFZMREFRBZEFEER.
8.6.4 HE“OK”,
8.7 REHM
8.7.1 1Nk recipe
M Load recipe”& H H Y recipe 51| 5k F ANEK recipe.
AR
(1) IMRECIE—HFA recipe, 1FEETIEN.
(2) BRIARY recipe TR,
(3) MBARFEEN recipe AT EIRE, T UBKE 8.7.3, &f7— recipe.
8.7.2 44R/EE recipe
(1) HEHEB ML recipe, A 3.2 AR,
(2) #£& 0T RENFFHOLERRNE(HHMM:SS),
RN RERE. R, ERBEFETHRHDIE, BEEHERE.
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(3) REFHMEBL R .
MEBRIEEIE.

8.7.3 4548/& F recipe
(1) RECIPES &5 OB X IR,
(2) mifi“Run Now $Z5AFF 45 & AT recipe.

Beafon user (User|

(3) FAmEREABEREANLZEFMI, R/FE%E Load-Lock,

o BFEASBEENREZ“Process Chamber” F &
SNL SOP: Electron Beam Evaporation System 16
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o MNRFEME Process Chamber' FE:, 15 THRIZEE TR A 1%EFE Process Chamber”
(4) HRETHIFEREIREE Load-lock i, ¥HEIMIATEA.
(5) mEOK'4%4.

i Process Status

. Process Completed OK

8.8 M Load-Lock HH[E# &
8.8.1 B HEEREMIL LA logo,
882 HHIMIL T ThIEE,

Processing
Recipes
Process Chamber
Logging

System
Pumping
Set Base Pressure
System Logging
Service Mode

Utilities
Chamber Configure
Chamber Tolerance
Chamber Presets
Scale Calculator
User Log In

Exit

SNL SOP: Electron Beam Evaporation System
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8.8.3 7o 3£ 2 thgk 2 Pumping”.
884 FEXE 84 H&
8.8.5 EABRE—AMES, EESRE 48,

8.8.6 MEXNMIRELTHK, BAKTZI & EME Load-Lock 1, 33X Load-Lock
%?v ﬁ)\T"—""_/Fo

8.9 &%k Main Chamber
8.9.1 iN&F—A F %k recipe
(1) M"Load recipe” & M A7 3= F fNELIE M recipe, 40 8.3 Frow.
(2) EHFE—NEIEBAVEN recipe, mifi OK'#%H.
« IRIFHENBEREEN, FTIAREERUSHE.

Load Recipe

N4

8.9.2 =1
(1) RECIPES & OFE X HH.
(2) = d5“Run Now"#Z4AFF 44 24 BT recipe,

SNL SOP: Electron Beam Evaporation System 18
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- ST
RECIFES

PCARGO wser (User)

(3) Load-Lock FEYEASBEWR W MULE, PUSTZIIREFENERE, &S, Recipe
BT,

pEI¥
» BFASBFNREZ] Process Chamber” [R5 .
© INRFBEVYE Process Chamber' Fi&, EM THIFEE TR HiEFF Process Chamber”,

(4) GBRERTNE, FEEEERRTNELD, BinLlihREE%E Load-Lock,
HRWATEA.

(5) mifF"OK'¥%%H.

Process Status

Process Completed OK

8.10 X#l. KA

8.10.1 357 loadlock FEHME, ZE FRIREHEF#H A servicemode H, 5= stop, fEE
BEVHMEERSAVEE.
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8.10.2 X #] chamber 4> F3R: %= stop, BE/FSiF vent, EEED FHR A stop, Ik
W FRHEMEE, HBR#EFAE 0 rmp, A FT—HXEVHE, B> FRER
E., FRISHYIHMEERRAVIME, = exit service mode,

8.10.3 B4 PC4500 2R, %A PC #;

BKEFER Troubleshooting Guidelines
HERENMRIAHI—XTLUBKRBAAARER, IR —EHIBKR LREMKRERR,

HAIERE-—EREERIEESSERE, HHERA, TEBRRIBKALRER, #HIAX
B e A BEAkEL LG

9.1

S EF % Figures & Schematics
Material Gases Etch rate | Uniformity Uniformity | Selectivities Profile
nm/min within wafer | run to run
S5i02 CHFz-Ar =25 <+5% <+3% =21 to PR mask >B5*
PECVD SiMNx | CHF3-O2 =40 <+5% <+3% =11 to PR mask >B5*
a-Sil SFe-0;z =100 <+50%p <+39%% >3:1to PR ap+3°
=31 to FEPS520A
=10:1 to S102
>1.5:1 to SiN,
10.1 -
fff>% Appendices
LRE & Version History
Version Date Prepared by Approved by
1 2019.09.23 Tingi Wu
2 2019.10.25 Zhaoxin Zhu
One-Page
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