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Sputtering chamberUi0jl 325%l= gas?t cathodeOll WYE|= I NHO|2 ZEZ2 V2 H NS,

MZ chamberldi 849 1t~ E '10(24 10mTorr), cathodelfl (—) MRS O™ cathode= 2 H

o
1D}

© MS0| 23y N ANt 5 =010] 0|2 ANAIH "

Ex) Ar + e—(primary) = Ar+ + e—(primary) + e—(secondary)

= ArO| excite LN TNIE YZOIH, OILIN YE SO, O|W] glow discharge 1t 2/Y0LG
O|21 MM 2 20t= B2MM9 plasmaS ©9QICt
= PlasmaWi®] Ar+0|2 2 YN0 20l cathode(target) 22 2 WA %|0] target®] EHI} Z=OHH

’

S/39 target ANISO0| FHOILIH 10 29l S FYUuCt.




Sputtering #E2f ' S&

g d o d
= O] MY SN Yy S5 QVYS| 0 HIR = Step coverage= 0| lift—off 3§ ™ME0| O{FHC}
= YUY Q90| s Ot step coverage 1t SO = 39 &1 'ROL(C10A /sec)
= 8fato| S142{(adhesion)O| ZLCt. = High energy deposition @ 2 QI0ff 8}{9}o] 8 F U}
= af, AYS, AN S YA ST YIY0| s damage Y'Y QI0|
= Target 'YYO| }HsOtCt. = "I9io| N, UV, 012 SO0l L E5|0f A (~1507T)

= WO sputter etching2 & pre—cleaningO| 1ts0iC}. = ™ holderd £'Y0| LWLOICL.
= 02, N2 S reactive sputter2 QS NQLS vjo}9o| = g9t INHO| QYOI M= YYS Y.

¥30| tsord. = Ar 1IN 4, MY, bias MY, NU2E SS OO tCt.

SputterE 0|22t step coverage E—Beam evaporator2 0|29 step—coverage




Sputtering #H 2l ' EA/

% Sputtering system NtEN| Q1 NtY

"o ix/9of| M2 target 3’y
(Target M2 NtY : 42N, &M : 6.35mm)

T s M8 N MY

oo M 3’3 N Y B'Y
1|’ bias MY H'Y(Pre—cleaning)

(50~100W)

Ar TN 4= H'Y
(2~15mTorr)

Input power 3’8
(500~700W)




Equipment Introduction

2 XHH| = @A 2L} jit 7} 7§L$t Sputter System 2 2 A Electronic control rack module,
Process Chamber(PM) module, 12|11 Loadlock chamber module Zt 1 set2 A £|0{ QIC}.

Loadlock chamber0f| = Process module0|| waferE Ht& A|Z £ Q= RobotO| Zr:te|of 2HEIC

NO Name Description
1 Signal Tower Normal, Caution, Warning Signal Lamp
Process Table rotation, Gun shutter, Source,
2 CpambEr View port LED, etc
Module(PM) P '
Loadlock
3 Chamber Robot
Module(LL)

RF & DC Generator, MPD , EMO,

& FUREIE [OEHS Interface, Computer, etc

— Main Power : 3¢ 220V, 50A
— Water : 50 ~ 90 Psi, 18 to 27C,
Facility 7.5 LPM ~ 15LPM
Requirement — Air: 75 ~ 85 Psi
- N, : 20 ~ 35 Psi
— Ground : Less than 0.3 ohm




Equipment Introduction

< Module 8 8« 9 /8
1. PM Chamber(Process Module Chamber)
— Sputtering process 1t NYE|= RO 2M Down—sputtering 29| target cathode 1t 4set YN0 RUCE.
— Throttle valveE O|20t0 Chamber 122 13 N|0{} ts.
— Targeti} Substratef ™9 He|Z YN0 U0 HREL2ZMQ Multi processOfl MU R Z HHEO| QUL
— Gun shuttert |0 Q0] Target It contaminationS YN OB core—sputteringO| S0
— Substrate shutter 1t "NME|0f RLO1 process O|™M target pre—cleaningN| N|THQ| S 1} 0o v © 1}t s 0LCE.
- 25 MOIE AR Heater modulen} NITHO| HIO} AT BYS A 0~60rpm 2 2JTHO| s table YE|0] RULCE.
— Loading / Unloading 2 Loadlock chamber2] Robotd} Table2| MotionNEHO]| 2Ol O|FO{N|H,
N'HY Size= N2™2 =2 62AN|4 42N wafer 1t Nt S0
— DC Generatore= 2kw & RF Generator 300w 83F< PowerE M= CE 7 HNIS S Nt&2tCY.




Equipment Introduction

2. LL Chamber(Load lock Chamber)
— Wafer 0|32 RobotO| YN&|0f U2 Extend/Retract?] S iLCt.
— Robot2] & Operation window?| Service pumping window 30
Extend/Retract AYO| 1 SOIH AN U2 Robot2 YENE Display O ZFCt.
— Loading/Unloading Control2 manual S 22t Otl2} semi auto2 & BFO0| 5010 BIYNOIE= BNt 1HsOtd.
— Recipe ¥0iIM Full auto2 %= S™O0| 15010 &gl Mo tsotdt.

3. Electronic control rack
— Rack & 2832 YH|E N|O{Ot= Controller2 P30 QCH, LEX 2 Main power¥] Inletdt I} Module ¥
Component PowerE 58053 = Power distributionES 122 2 High powerE #y0l= 2222 Y50 ROt
— Control rack YH0ll= EMO SwitchE INOL0] HIYN| "YH|2| Main powerS HI2H NGEY 2 QU= PYE|0f AU
- 2 JYH|= 1222 CE 7 HOl ol M0 T HTY Q! 2 R20IUL ™M 220N Software interlockO| OFd

Hardware interlock@ 2 RS OIRCH, UYL LA E NAQ Ol E NS S|0{RUCE.




Eguipment operation

4@ System Screen Description
1. MMM AT EQO| AT 7 Page= P+ YEH Y Page Ot S5 5| = Pagelt ZMU .

= NModule Status

Sorona Inc.

by G elec
<RF1001_1> <RF1001_2> TN oot Ehuterr

[l ] e A o

| LJGuN1 GUN 42 | || /BUNS GUN 34 I EE—r— — —

| [IGuN 2 SELECT || [ GUN 4 SELECT ‘ ‘ ‘ ‘ ‘
#] Talbe Rotation & Gun Shutter GUN3 —PM

o e T NOTHING Vacuum Gauae
NOTHING 2.8E-7 [N

e E— — m —— F . 5 VACUUM [ERLELY

[ ] [ h [ o
ROTATE STOF MoVE STOP 1
CLOSE Sub Shutter
\_ & | Down  [BETERIT < Stap

& PSPD201¥-1 [DC Power Control] — NOTFIiI:I‘G
Power: o — W NOTHING “ Gun Shutter
UPDOWN start: [ EEFIEREN
vottage: JEKH @ DCon . end: AP
Garrent: m = Total: [iT1] "

e
Vacuum Gauae

LLIeUUTE ATM SW & Substrate Statu

on time: [N @ DC o

Comp. I8 2
‘ : KNOWN
= PSPD301W-2 [DC Power Control] TEMP,
Set  Actual i

Power: o — R

: Vacuum Gatge DOOR Size:
vorage: ll v & ncon J! l
current: [l - =

‘ Position: (25

Cryo Rough E{ | —H Robot Control
R301 [Bias RF Power Control - 300w] e ‘
0w Roug

on Time: [IEIN @ DCOf

LL Slow Rough
Set  Actual

EEE : . 3 Loading
power: [ 0 I i R —
onTime:| 0 [N s Ed  Unloading
Reflect: — W Fast Fore- Line LL Fast Rough LL Vent
(™ | W | B | 2 G- 4l LL pumping
@ RFOn | & RFOW 0y -~ i e i,,| . — _——

¥ Pumping

Vacuum Gauge Cryo Regen
LA -Process Option — —m—J

Step Hame:

W Substrate Pre Cleaning
W Auto UnLoading
W Autovent LA

* PM Pumping

Process Time:

Step Time: ¥ Pumping

v LOAD [¥ START [ sTOP

¥ Menting

Service
Process

Service : . I =
E Pumping Recipe Editor ‘__"1 History

o Login/out
e Shutdown




Equipment

operation

1) Service Process screen : "¥H| MN| NEFQ] RUEHH A Full auto start

Sorona Inc. ‘

= Module Status

Group

B - |

& Gun selection

<RF1001_1> <RF1001_2> il Frivent
|EeuNt | sunae | (|ESN3 | Gun s o i T B |
|eunz SELECT | || [Jouna SELECT
= = 02 02
P |
%] Talbe Rotation & Gun Shutter G2 — I — o — s
ot ke ey GUN-2
[ T g — _Ei* ______[NOTHING -
o) P o = — — == \\ Il ATM SW
ROTATE || &T0P MOVE STOP . 9
L CLOSE Sub Shutter
# PSPD301W-1 [DC Power Control] 5 \ Ngml}:ﬁ CETTEE Table UpDn
Set  Actual GUN.1 = |_pown TR [ & Process Timer |
i - OTHING
power:| 0 [N a NC TR G Shutter w—
UP.DOWN g o000 oo |
vorage: M v @ poon m} :
curront: [N A =:= OPEN
on Time: [IEHN @ Doof Uﬁnmp. o LL
i - Vacuum Gauae

&= PSPD301W-2 [DC Power Control]

Bood ||

Torr

" TEMP. -
Sk Akiual L 1 ATM SW \® Substrate Staty
power:| 0 ENN w = - |
Vottage: I P Vaullll\ Galue CLOSE  [ulelelig Size m
s 2 osiion: [N -1
On Time: @ Dooff - . =
— | -
Al
R301 [Bias RF Power Control - 300W]
Pl Slow Rough LL Slow Rough
Set  Actual v N & Loading
. 4 -
power:[ 0 N w S — — i —
ontime:| 0 [EHM o= £ unloading
renect: [EIN Fast Fore- Line LL Fast Rough LL Vent
@ RFOn | @ FRFOT 1= —— ———— — — i — 4 B
¥ Pumping
i Full Auto Control Vacuuin Gauge m Cryo Regen
7 L 5 N » Venting
secetone: I ..... E=R . w0
Sephinc ¥ St Pie Glaaring #3 M Pumping
Process Time: 3 v Aulo UnLoading — -
Step Time: v Auts Vent LIL = ¥ Pumping
v LoAD [¥| START X stop » \enting
Window name Function Description

Recipe Select

Full auto recipe select

Auto processing control

Full auto Start, Pause, Stop control

Recipe control

Step name

Recipe Step name

Process Time

Recipe Process Full Time

Step time

Recipe step time

DC & RF Power Control

DC & RF Power Set, Power ON/OFF

DC & RF power Set, DC On/Off, RF On/Off

Auto Process Option

Auto Process End Vented

Venting After Auto Process End

Auto process message

Auto Status

Auto processing status message




Eguipment operation

2) Service Pumping: PM Vacuum and Moving Control

Sorona Inc. ‘

= Module Status
Group

B - I

@ Gun Shutter Manual Cantrol

status: IO Position:
BUNA GUN-2 I Home
BUN-3 GUN-4 ’Y Stap

—} Robot Manual Control

Ar Ar
- <
[ e —

02

AP f— Lﬁ’.f.J

02

62 |—

PM Vent

e — i '_i‘ =

— GUN-3
Gas Master HOTHRIG
> ~ NoTHnG
[T e e

Status: " uz -~
@ Bt || 7 Homs
Posil ATMSW
@R[ a0 h —
=, Cryo Regeneration \
ke - Gl | ECETTHE rable UpDn
I™ Childown Afier Regen % Ful Reaen — NOTHING L |
I~ PM Pumping Afler Childown s 5 _Down_| 2'" LS"I”D" 18 Process Timer
i Shitter
EM i 8 Ok Reven T o | || st NS
28 000000 |
s PM1 Pressure (Log Scale) a0 Totat: (LTI
4 m Vacuum Gauae
Low SE-"i Torr
TEMP, -
I AT SW & Substrate Staty
Vacuuim Gauge [EICEE DOOR Size m
300 sen 1.1E-2 Bl i B
U paidis v Pumping | » Venting | (ko __l
= 7 Cryo Rough ke | T Rabot Control
2 111 & Roughing Pressure (Log Scale) Al
PM Slow Rough LL Slow Rough
o, i 3 Loading
R i
& Unloading
Fast Fore- Line LL Fast Rough LL Vent
4 \ N N - :
50 . : —F— —
= L Soamer ¥ Pumping | Venting = Tt — S S
—— Roughing Line
¥ Pumping
I Full Auto Contral Vaciium Gauge Ciyo Regen
v 7.5E-4 v ) Venting
sesioe v | ©...... i | 7.5E4 | 2 o
SR ¥ Sueste e Cleaning
im: ETTETT TR~ Auis Unoaving -
Step Times: ¥ Auto ent LIL 1 ¥ Pumping
[V LOAD [P START % stop »1 Venting
Window name Function Description

PM Pumping & Venting

PM Vacuum Control

PM Pumping, Venting control

Robot Manual Control

Robot Retract, Extend manual control

LL Robot Control

Robot Home

Robot Home Position

Stop

Robot Moving Stop

LL Pumping & Venting

Loadlock Vacuum control

Loadlock Pumping, Venting control

Gun Shutter Control

Gun Shutter Moving

Gun Shutter Position Select & Moving




Eguipment operation

3) Recipe Editor screen : Recipe? ™Y % "{"¥(Module recipe screen : Y Module® recipe2| ™8 X N7Y)

- Login User fodule Status

R - -
Sorona Ine. ‘
Module Recipe List Recipe Step Data
| & o | 2, .= H B B8
|| add Delste Edit | Inser
= PHI 1

=2 Folder 0|2 #HA

Step Nane
® Test Recipe

Tine(sec)

Frescure( |00uTarr

Ar(200scen)

02(50scen)

N2{50scem )

Tenperature( ¢ J

BUN SELECT -+
0C-KUCPUPDAD T | L=
DC-2KUPUPDAOIN_2)
RF-300WLR301 ) stut: EETTERN
Substrate shutter | - +| ena: EEREREEN

Tota: [T

X Stop

' Substrate Staty

Size:

i

Position

3 Robot Control

G Loading

E) Unloading

¥ Pumping

» Yenting

# pM Pumping

Recipe Information

¥ Pumping
Creator: ity : .
Creats Dats: B oo I #) Werting
|| B service Service el Il System User Ly System 10 2 Loginiout
(% I Process E Pumping \ "“"’"""’“'] L pete ‘ L-,HL— Config Management | <, Manager u Shutdown
Window name Function Description

Module Recipe List Recipe Add, Delete, Edit Recipe Category, Recipe Add, Recipe Delete, Recipe Edit

Recipe Step Data Insert, Delete, Recipe S |Recipe Step Data Set, Step Insert, Step Delete, Recipe S
Recipe Step Data

ave, Step Move ave, Step Data Left & Right Moving




Eguipment operation

4) History screen : Process & System Log, Alarm History

= Module Status
Sorona Inc. ‘
Process Lag
Procean: Recipe Name:
Log Mochic: [ operetor: IR oo Coi-: INEERIE
Tine | Pressuie | Temperstw |  Ar | DC1Power| DCT | DCY Curent| DC2Fower|  DE2 | DC2 Curent DC3Fower|  DC3 | DC3 Curet Bias =
1 (181916 Edl 1001 0 0 0 0 0 i 0 i [
2 [191917 5 IR 0 0 o [ o 0 i 0 [
3 [191918 5 718 1001 0 0 0 o o i i i i
4 [191913 5 T8 1001 0 0 o o o i i i 0
5 (191920 5 18 1001 0 o o [ g i i [ i
£ 20071122.191915 5 131321 5 T8 1001 0 0 o o o i i i 0
7 191922 5 R 0 0 0 [ [ [ (i [ [
a [191923 5 718 1001 2000 a00 5 0 o i i i i
9 [1919.24 5 EE IR 2000 400 5 [ o 0 (i 0 [
10181825 5 718 1001 2000 400 5 [ [ i i i i % Ston
11131826 5 T8 1001 2000 400 5 o 0 i i i 0 :
12 151827 5 18 1001 2000 400 5 [ o i i i i ——
13 131328 5 T8 1001 2000 400 5 o 0 i i i 0
14131929 5 T8 1000 2000 a0 5 [ [ [ (i [ i start: IEERGRIGER
15 /181830 5 718 1001 2000 400 5 0 0 i i i i i
18 1191331 5 T8 100 2000 an0 5 o o 0 i 0 [ nd: EFEEN
17 181832 5 718 1001 2000 a00 5 o o i i i i Tota 0 00"
18 131333 5 T8 1001 2000 400 5 o o i i i 0
19 151338 5 18 1001 2000 400 5 [ g i i [ i
0 131335 5 T8 1001 2000 400 5 o o i i i 0
21 (19133 5 ET ] 2000 400 5 [ [ [ (i [ [
22 181837 5 718 1001 2000 a00 5 0 o i i i i & Substrate Stats
3 (191338 5 T 2000 400 5 [ o 0 (i 0 [ ) —
24 (181938 5| ik 1001 2000 400 5 i 0 0 i i i Sl m
25 131340 5 318 1001 2000 400 5 o 0 i i i 0 sositon: [T
% 131941 5 318 1001 2000 ano 5 o 0 i 0 i i
27 131342 5 318 1001 2000 ano 5 o 0 i i i i
29 [19:19.43 5 kil 1001 2000 400 5 i 0 i 0 i i 1 Rohot Control
3 Loating
£ unloading
¥ Pumping
(0 Menting
¥ PM Pumping.
v Pumiping
~ » Venting
o | b
Window name Function Description
Process List Category Process Category Select Year, Month, Date Category view
Process Data Process Data Check Process Data List display

System Log Category System Log Data Select Year, Month, Date Category Select

System Log Data System Log Data Check System Log Data View

Alarm Data Alarm Data view Alarm Message Check
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5) System config screen : "3H| TMN|2] Configuration M’y

% Login User = Module Status
el Zit T READY READ'
LL Module Parameter Setting i Robot Motor Parameter Settings & Gun Shutter Motor Parameter Settings
— Peremeter Nae Vol Urit Format_| =] FarameterName | Ve | Uni | 2] Porameter Name | Value | Unt | =]
1 Gurl Shutier Pasiion € 4Gt I | 1 [HomeoreE & 1| 1 BSHemetitsel E
SRR Shioter Phidiah Citiinekil 2B 2 Home Sensor Channel 2 2GS Home Sensor Channy 12
3 |Gun Shutter Posiion Command 36un3 3 Home Speed! 50 355 Hame Specd] o0l
4 |Gund Shutter Position Command 4 Gund 4 |Home Speedz 50 4 |GS Home Speedz 500
: tt EETECTS‘E& 5 : :E ‘Z l“‘" E EE‘E 5 | Limit[] Sersar Channel 1 5 | GS.Limt(] Sensor Charnt 1
sle Valve Open Pressure 1 Tor «
7 |[T Rate Valva Do ioce Tis i : 6 | Limifs) Sensor Channel 21 6 |65 Limilfs) Sensor Chans 1
8 |LL Punping Tim Out 0 0 7 Linear Step Posiion Cou 1 7|65 Moving dccel Time 500
9 |LL Robot Extend Table 2 EXTAND 8 Linear Step Pulse Count 1000 8 | GS Moving Direction CCw
10 |LL Fobot Home Time Out 30 o0 0 9 | Movinghced Time 500 9GS Moving Speed 500
:‘z tt EDED: mwm ?WES‘ ?UEE" 3; ot 3 10 Moving Direction COW 0 G5 Moving Sterting Spee 300 —
obot Moving Time Ou se0 X Stan
T35 111 ket Rfrand TAHIA 1 RETRAFT ~| 11 Maoving Speed 500 11 |GS Pulse Direction Chan z
alz| b 12 Maving Starting Speed 100 12 | G5 Pulse Dutput Channe 26 =
13| Pulse Direction Charnel 23 13 |5 Flotalion Posiion Cot 4 S bEuEes e
PM Module Parameter Setting 14 |Pulse Dutput Channel 2 || || 14 |@S Rotaiion Pulse Count 4000, |
- — Parameter Name Vabie Unit Fomnat =] | [ | | 4 | |
1 DipPurp OFF e Pumping. s i il | @ target Materialiist |
2. |PM Base Pressure 8.0E:6 Tor 0060 @ Target Material List
3 |PM Ciya Chi Dovn Time Out 60 min 0 [ Wateri.. | Thickimm)| Used Tsec) | Used Pk | Alertikiy | Description |
4. |PM Ciyo Piegen Time ut 120 min 0
5 |PM Ciyo Roughing Fressue B.0E2 Tor 00E+0 — -
6 |PM Ciyo Fioughing Time Dut 30 min 0 W SahE Sl
7 |PM Gun Shutter Moving Time ut 60 s2c 0
8 |FM Heat Table Auta Stat Al Manual Power ON YES = m
9 |PM Heat Table Auta Stop At Manual Power OFF ES positon: (TN~
10_|PM Heater Load Position Time Dut 60 56 0 e
11_|PM Heater T able Up/Donn Time Out Naee 0
12 |PM Hivac Valve Close @ Loading/Univading VES 3 Robot Control
13_|PM Hiac Velve Open Pressure 6062 Tor 00640
14| PM Hivac Velve Dpen/Close Time Dut 3 e 0 S B B
15_|PM MFCT Neme A g ‘ d ‘ 3 Loasing
16| PM MFCI Range 100 scem 0 Updte Aud L Delele
17_|PM MFC2 Neme 0z —
18 |PM MFC2 Rangs 50 soom 1] @ GUN Shutter Setting & Generator,/ Target Mapping & Untoading
18 |PM MFC3 Name [IF} [l
20 |PM MFC3 Range 50 scem o GUN-1 GUN-2 ZLL Pumping
21PN Oves Yool Tine s 0 Target Matorial: [N -| — eunc | rarverniatena) [N - | eLank
22 |PM PinUp/Down Time Out 30 sse 0 o - P—
7 PP s e S0 Tor e = | paswrGanarar Power Generator, [NETTATE -] ¥ Pumping
“ »
GUN3 GUN-4 » Venting
_ R301 BIAS e =
Targat taterial: [N -1 — LAk .
R301 RF Bias: — | 5 PM Pumpi
FPower Generatar; \‘UZ‘TH\M\} - Power Generator: m - umping
Fower: [T Pressure: [NET mTor —
¥ Purmping
on Time: TN <o A Flove I ccon = =) ‘ ‘ o
v Enabled Stabilization Ti 7
seaton Timo: IR s A Save Sissiertitn

LL Base Pressure, LL Roughing Pressure, Robot Moving Parameter Settings,

LL Module LL Module Parameter Settings Gun shutter Moving command Settings, Pumping Time Out, Venting Time Out

PM Base Pressure, PM Roughing Pressure, MFC Name & Range Settings,
PM Module PM Module Parameter Settings Moving Parts Time Out settings, Cryo Pumping Parameter Settings,
Pumping & Venting Time Out Settings,

Robot Sensor Input/Output Channel Settings, Moving Time Settings, Moving

Robot Robot Motor Parameter Settings Speed Settings, etc

Gun Shutter Sensor Input/Output Channel Settings, Moving Time Settings,

Gun Shutter Gun Shutter Parameter Settings Moving Speed Settings, etc

Target Material Target Material List Target Material Add, Edit, Delete, Update Function

Gun shutter & Target Mapping Gun shutter settings & Generator/Target Mapping Gun No — Target material - Power generator Mapping

RF Bias R301 Bias Settings RF Bias Power Settings, Pressure, On Time, Ar Flow, Stabilization Setting




Eguipment operation

Sorona Inc. ‘ o a—

Group
SYSTEM

=
T

& System Manager

4 |

1 |UNIST

Name e}

manager system manager [PW:LINIST)

Description

o[

:® power User % pperator

B i x
=7 %8 A

=

| 8] & |
=5 A

MName: 1
1 |FOWER POWER

E1E |

Power Lser (FW : POWER]

Desoiption -

] e

Nafme
1 |OFER

OPER

Operator [Pw:OPER]

Desoiption -

& Substrate Staty

Size

Position: (1 H

¥ Rahot Control

READY

2 Loading

E1  Unloading

Pumping

» Menting

¥% PM Pumping

Pumping

» Venting

Service
Process

Service
Pumping

& Ham B

Recipe Editor ‘ “ History

)

System
Config

e

User

Management

System 10 >
Manager

Loginiout
Shutdown

Item

Name

Description

System Manager

Manager Group

Add, Edit, Delete

Power User

Power User Group

Add, Edit, Delete

Operator

Operator Group

Add, Edit, Delete
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7) System I/0 Management screen : Digital Input/Output Check, Driver Status Check

] Define TYPE Ch Status Actuator

1 R SYS DC24P INT DI O P56 RELEASE/DC24P Relay

2 DI 1 P57

3 DI 2 P58

4 R SYS AIR INT DI 3 P59 RELEASE/AIR Sensor

5 |R SYS WATER INT DI 4 P60 RELEASE/WATER Sensor

6 |R PM ATM DI 5 P61 ATM/VAC Sensor

7 R PM PIN UP DI 6 P62 UP/UNKNOWN Sensor

8 R PM PIN DW DI 7 P63 DOWN/UNKNOWN Sensor

9 |R PM TABLE UP DI 8 P64 UP/UNKNOWN Sensor

10 |[R PM TABLE DOWN DI 9 P65 DOWN/UNKNOWN Sensor

11 |R PM GUN SHUTTER UP DI 10 P66 UP/UNKNOWN Sensor

12 |R PM GUN SHUTTER DOWN DI 11 P67 DOWN /UNKNOWN Sensor

13 |[R PM GUN SHUTTER MOTOR HOME DI 12 P68 HOME / UNKONW Sensor

14 |R PM SUB SHUTTER OPEN DI 13 P69 OPEN/UNKNOWN Sensor

15 |R PM SUB SHUTTER CLOSE DI 14 P70 CLOSE/UNKNOWN Sensor

16 |[R PM RF BIAS CONNECTION DI 15 P71 CONNECTION/UNKNOWN Sensor

17 |R PM RF BIAS DISCONNECTION DI 16 P72 DISCONNECTION/UNKNOWN Sensor

18 [R LL ATM DI 17 P73 ATM/VAC Sensor

19 |[R LL DOOR CLOSE DI 18 P74 CLOSE/OPEN Sensor

20 |R LL GATE OPEN DI 19 P75 OPEN/UNKNOWN Sensor

21 |R LL GATE CLOSE DI 20 P76 CLOSE/UNKNOWN Sensor

22 |R LL ROBOT LIMIT DI 21 P77 LIMEIT/UNKNOWN Sensor

23 |R LL ROBOT HOME DI 22 P78 HOME /OPEN Sensor

24 |R PM HI VAC OPEN DI 23 P79 OPEN/UNKNOWN Sensor

25 |R PM HI VAC CLOSE DI 24 P80 CLOSE /UNKNOWN Sensor

26 |R PM ROUGHING ON DI 25 P81

27 DI 26 P82

28 DI 27 P83

29 |[R PM CRYO LOW TEMP DI 28 P84 LOW/UNKNOWN Cryo temp monitor
30 |[R PM CRYO HIGH TEMP DI 29 P85 HIGH/UNKNOWN Cryo temp monitor
31 |[R PM CRYO ROOM TEMP DI 30 P86 ROOM/UNKNOWN Cryo temp monitor
32 |[R PM CRYO COMPRESSOR ON DI 31 P87 ON/OFF Magnet relay




Sorona Inc.

Eguipment operation

4 Software Login & NI 719 MY

1. Sorona System Software X N| Otell Main ScreenO] Y/ %E|H, User Login 30| LIEILIDY, User Login 30|
24401 SN S R L OIE “Login/Out & Shutdown” Button2 ClickOtO{ 820182 12! IDQ} PASSWORD
£ 0|20t0{ Software Login / outO| s LCt.

= Module Status

@ Gun Selection
—<RF1001_1>
[16UN 1

—<RF1001_2>
[ /GUN3

GUN 112 GUN 3/4
[ |GUN 2 SELECT | | | |GUN 4 SELECT
Status: position: [N
o] X o X
ROTATE STOP MOVE aTOP

& PSPD301W-1 [DC Power Control]
Set  Actual

power:[ 0 [N w
vottage: | NRF [N v
current: [ RPN
onime: IEIN

& PSPD301W-2 [DC Power Control]

Set  Actual
power:| 0 NN w
vottage: [NRP TN v
current: |NRP [EN -
onTime: [IEIN

R301 [Bias RF Power Control - 300W]

Set  Actual
power:[ 0 EHN v
onTime:| 0 [N s=c
refiect: [

@ RFOn

& Full Auta Control
Process Option

I Auto UnLoading

& RFOf

Process Time:

PM Slow Rough
4

b
o=

Vacuum Gauge

_— L

GUN-2
MOTHING

LL Slow Rough

e

LL Fast Rough

GUN-3
NOTHING

GUN-1
NOTHING

| Vacuum Gauae
2.BE-7 [

VACUUM RV

| NI Sub Shutter
| EEETN Table Upon
ITTEITE PiN UpDn

%I Gun Shutter
| UPDOWN

—LL
| Vacuum Gauae
7.5E4

MLIHVV I ATMS W

LL Vent

"ii)*,J:*EﬁiJ,*E

Cryo Regen

| IS pook

Total:

00:00 00"

Position: [‘
3 Robot Control

3 Loading

&l Unloading

A Pumping

¥ Pumping

»  Venting

#3 PM Pumping

v Auto vent LIL | oFF | ¥ i
Step Time: 1 ¥ Pumping
—
'  LoAD [¥  START [ sTOP » Venting
| [E=7  sewice Service 4 Loginiout
(_% | Hﬁ Process Pumping L.L Shutdown



Eguipment operation

2. ID2} Password 2 2 Login OtQIN| . Login ¥ & N| Main Screen N X0f Login User ID ¥ Usert S30
OHEOt= GroupO|l 1| UL ID £0{= Manager(System2] X0 SS2M0INH 22013 IDE 50| UOR/N L.

% Login User = Operator S3 : GroupOll “OPERATOR"” 2 H|.
o & = = . “ ”
hﬂl Ona II].C; m W = Power User S8 : GroupOll “MANUAL” 2 H|.
_— et = Manager S3 : Group0il “MANAGER” 2 H.

3. GroupOfl M2} Screen MEYO) NPSO| A2, System= NISY 2 U= FSNO0| NISrEHL|CE
Group & Nt A2 O3 ¢S

1) Operator

Ng s Screen ng s s A3y
B e e — Recipe Load — Operator= Service Process Screen, Service Pumping Screen
HHO| 0L, Screen US| Button 20| E2ts Y.
— Service Pumping — Recipe Start

—Operator= Recipe /Y % B S99 71210] @19,
— Recipe Stop “Full Auto Control” FrameOfl’ RecipeE LoadOt1, Recipe Full
Auto Start, StopQ] N|sS AYY 2 RUS.



Eguipment operation

2) Power User
N s Screen

— Service Process
— Service Pumping

— Recipe Editor

3) Manager
Nt ts Screen

— Service Process
— Service Pumping
— Recipe Editor

— History

— System Config

ng rser i

or

—Service process
4 Pumping screen
9| Manual button
RENE

— Recipe

ntg tset i

or

—System Software
9] B E screen

018

a8

—Power Usere Operator?] #12t |0l Service Process, Service
Pumping Screen?| 2 E Manual IS Nt8.
DC,RF Power Set Heater Temperature Set, Gun Shutter
rotation Control, Power Switch Select, Robot Manual Control,
Pneumatic Valve S& Manual & ?12t0| 20{H.

— Power User= RecipeE T, B, 21t AN s @

a3

—Manager= Power User 212t 2J0fl Process & System History
ad ts.

— System XS0 AL Configuration Setting N H'H s

— SystemS NIY 2 QUE Users S5, AN, I HY ts

—System 10 Manager WindowE S0l 2inj 10 0ff 2J0Hf
Input/Output &l= Data 8'H s

— User Management ) .
— SystemOj]| A HE U Driver NEf AN S Setting0| s

—System & 5 N8 &= Sequence € N 1} B, A

s

— System 10 Manager



Eguipment operation

@ Recipe 'y N HY, =7}, A
1. Recipe category &1}t

1) Recipe Category= OiY Module (Model : SRN-1202] <L PM1)0fl RecipeE 'Y 2 QU= Folders
YYNAI= N YUCH WYY Y2 ot dsU

2) “Recipe Editor” Button2 ClickOlO{ Recipe Editor ScreenO| L4EILIH SUCH (O™ 1. Y1)

3) ™ & A9l Module Recipe Listoif Module (PM1)S2 Click 2, “Add” button2 Click®UCt.(13 2. M)

4) Of2fit 0| Category NameS W3 2 U= 0| LHEIHUD, Recipe ListE Y™ 2 Q= Category namesS
Y2{otn, “OK” Button= Click¥Uch.(OH 3. ¥N)

5) Otelit 20| Module Ot2li Category Folder 40| SIRI=TN YIOHQIN L.

Module Hecipe List
Module Recipe List ) - N | + o= &
” ﬁ.!l-d - 2 & ew Catigiiry Nams | #4dd  Delete  Edit
! K = Pl
= PRI \] PM1 Click Category Name: (I RRRSIEEY -2 Test Folder
=, Add Cick ‘|'\
¥ X ‘
Ok Cancel "Test Foler” = Folder
448 3434w

(1Y 1. Recipe editor screen) (2" 2. Module Recipe List) (13 3. Category Name ) (O 4. Category I & =R)



Eguipment operation

2. Recipe ™’
1) MM WAIH Folder Click € “Recipe Step Data” Screen 2 “Insert Button” £ Click OIQJIN 2.

0| mj Button Click N| OtCt Recipe StepOl 3t (O3 1. M)
2) Recipe StepOil ¥ 1l RecipeE MYOIO QN L. Recipe Step Datas= OIS Double Click & 83 Ht=2
YAY 2 ASUL. (OH 2. ¥D)
3) “Save” Button= Click Ot{ RecipeE M'IJOIYNR. “Save” Button Click N| Recipe name ¥2{0t= JO|
249} |, Recipe Name 2 € “OK” Buttons Click OIJN.(OY 3. ¥I)
4) Recipelt A™Oo 2 Y'Y A= &|H C}2 10} 20| Green LEDZ B FYUCL(OH 4. I X)

Hecipe Step Data

“Insert”

Module Recipe List Recipe Step Data

oo 3 v H | B8 B
Ingert] [el= e = k] Ingert  Delete Save Left Fiight

BN 1 2 1 2 3 4 5 ] 7
Step Mame Step Nane Pressure Shutter Mov Temp Fower Sputtering End
Timelsec) Time(sec) mn 30 30 30 200
Pressurel 100nTorr I?ressure(]DDmTorr 5 0

|+ @ |
Add  Delete Edit

Test Folder Click 5 |||Art200eccn) Ar{200seen) 80 o
“Insert" Button 2 B0sEE ] 02050ccn )
Click Na(50sccn) ) NZ(50scem)
Temperature{ C } Temperature{ C ) 100 1]
GUN SELECT - - - 4 GUN SELECT S B e S T e

DG-3KN( PRPOZOTY_1 0C-3KUPUPI0IN_1 100

DG-3KNPHFDINTU_2 ) DC-3KUPYPD30TY_2)

RF-3008(R301 ) RF-300%(R301 )

Substrate Shutter - ~| - < Substrate Shutter | - v| - =] ~| oen ~| cose | cose o -~

(2<H 1. Recipe Step Data—1)

(1A 2. Recipe Step Data—2)

# New Recipe Name & FHi
-4y Test Folder

{& Test Recipe|

T

Recipe A& 2=

Recipe Name: QIR

% X ‘

Ok Cancel

(1Y 3. Category Name ) (1™ 4. Recipe ™'Y &R)
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3. Category, Recipe Name 2™y
1) Category 2’32 Category Name HHES O|UCt 2y N OF ENE Mt FYN L.
2) POt Ot= Category Click 2, “Edit” Button ClickOl0] RQIN|L. O] I |2 & Category NameS
YHA 2 A= JO| FypFYU

Module Recipe List

-+ — . -
Add  Delete | Edit & Edit Category Name

) Test Folder / Category Marme: [EElsriatR==ats
o Es pe
[v X ‘

Ok Cancel

Category name Clike 5,
Edit Button Click

3) Ol= OIS S ¥ 2, “OK” Button Click N| HPE O|§C=2 Y Y= HUC

Module Recipe List
+ - 7
&dd  Delete  Edit

B FHi

-[CFalder 012 =7 ]

i TET Recipe

Category Name B8 22

Lae]

4) Recipe Name ¥ ™MNI% Category Name $'H ™MNQt S Lt
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4. Recipe 2
1) 1Ot Ot= Recipe Name Click OtMNI L. OiY Recipe? Step DatasS tHEOID & HLR0j=
Step Data &2 Double ClickOt] N7y 210N L.
2) Step Datalt HHEY 8 Recipe NameO| Red LEDZ HHEHUCH(OY 1. ¥K)
3) Data 18 £ “Save” Button2 Click Ol0{ Recipe Step DataE M'J0I0{ RFQN|L.
Y’30| =|™ Recipe NameO| CtN| Green LED2 B HELIC}.
4) 24 QO Step2 MMIY HLR, Y “Step No” Click & “Delete” Button2 Click Ol QN L.

HY AT 2 “Save” Button2 ClickOt IAUCH(OY 2. M)

Module Recipe List Recipe Step Data Becipe Step Data

I + i 3 H \" — Cu “ V' — = i

| Add  Delete  Edit || Insert  Delete Save [ eft Right I Insert | Delete Save Left Right

£ FHl 1 2 3 1 2 3

- [ Folder 0|2 7

) Step Mame .Pressure .Shutter Mow Temp Step Name 'Pr ure Shufter Moy Temp
@ Test Recipe - T - I

Timelsec) 10 an an Timei sec) 10 an a0

Pressure( 100nTorr 5 Pressurel 100nTorr

Ari( 200sccm ) a1 Ar{200sccm) g1

02{50scem ) 02¢50sccm) AL

MZ2(50scen ) M2{B0scem) S_tep;NO2 _":E" ’A'I Step N_O

rGlick-=&; Delete Button: Click
Recipe Step Data Temperaturel C 3 | 100 Temperaturel © ) 100
2 Al Red LEDS | ||BUM SELECT e L GUN SELECT Y -
H-A =, DC-3KW(PYPOSOIY_] | DC-3KW(PUPD301Y_T
OC-2kWPWPDIOIW_23 OC-3kWPWPD3O1W_ 23
RF-300W(R301 ) RF-300W(R301 )

Substrate Shutter = j - LJ = hd Substrate shutter | + ;] = j - -
(ad 1) (¥ 2)
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5) StepE N AU O|SY HL “Insert” , “Left” , “Right” Button2 O|20}0{ RecipeS 2y £ JU£UC.

- - “ ” H
— Recipe Step Insert N| Step No Click & “Insert” Button Click
Recipe Step Data - Recipe Step Data -
| I 5] £ = -
H Insert | Delete Cave Le Right Insert  Delete Save Left Right
b ] 3 1 2 3
Stap Mane .Pressure ter Mov Temp Step Mame Pressure Shutter Maw
Time(gecj : a0 a0 Timelsec) 10 an
Eressure(lDDmTorr E‘ressure(IDDmTorr 5
Ari200sccn) Ar{200scom) a1
02(50sccm) Step. No_Click —?—, D2(50500m)
N2{50scom) Insert Button Click H2{50scem)
Temperaturel G 100 Temperaturel C
GUN SELECT - < oame < - | GUN SELECT -~ - | Eme A
DC-SKW(PWPDSDIW_J | DC—SKW(PWPDSDIW-]
DC-3kWPUPDIOIW_2) | OC-3KWPRPDAOIW_2)
RF-300W(R301) RF-300W{R301 )
Substrate Shutter - j - j - j Substrate Shutter - - - - - =
— Recipe Data Left or Right Moving(1d 2. B X)
Recipe Step Data .BECiDE Step Data
| ; e = = ‘ v - & i
|| Insert Delete Save Left Right | Insert  Delats Save Left Right
4 1 2 3
Step Name res_sure shutte awer Step Mame Shutter MovEressure Tenp
Timelsec) 10 30 Timelsec) 30 10 30
_E_rgssure( lD_DmTorr i 5 Eressure( 100mTarr 5
Ar{200scem) ai [ Ar(200scom) 21
02(50scem) & ﬁSteg NI'? gh‘l::tk _?_I k 02{R0scen)
; eft or Right Button clic -
N2(E0scen ) g N 50scen )
TEmpELatifel ! | HE Tenperatursl © ) 100
GUN SELECT A T | | GUN SELECT TR I B
DC-SkUCPIPDSOTI_T | 100 D=3k PUPDSO1Y_]
OC-3KWPWPDIOIW.2) =
+ DC-2kWPUREDIOIW_2)
RF-200N(R301) : =
= 1 RF-300W{R301 )
Substrate Shutter - - - - - - OPEN hd
Substrate Shutter - - . = -~
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5. Full Automation control(™"3El RecipeZ Full Auto XY MNt= CS0t 2oL O

1) Service Process Screen2 “Full Auto Control” Frame® “lLoad Recipe” Button2 Click OIJN L.

“Load Recipe” Button Click Nl RecipeE Select® 2 = Windowt &/39t SiLICL.
& Full Auto Control

Process Option
READY

Step Hame:

process Tine: | ITVETCE
0.0/60.0 sec

Step Time:

Iv Auto UnLoading
v Auto Went LIL

WV LOAD [V START X sToR

X

ppppp

2) AYOt Nt Ot= Recipe NameS MEYLILICE.

ssssssss

ssssss

tttttt

3) Recipe Select 1t &= %|™ Recipe Select Windowe Nts 2 & N2iN|H, Full Auto Control FrameOil
= AQNI, AW Step 2 QN AO0| Setting EHLICL.

Recipe Name, Recipe StepQ &

Recipe Hame: est e

Process Time:

Process Option
v Auto UnLoading

W Auto ent LIL
Step Time:

iI? LOAD i [»! START X s1O0P

Button= ClickOl'™ Recipe 1t Its AY HUCL. Full Auto XY N| Process StopS Y L

4) “Start”
Button click N| Full Auto 20| IN| YL}

Full Auto Control Frame% “Stop”

rir



4@ System Interlock 9 List
¥H|9| Interlock Operatore] MRE HY 4
T = NH™MO=Z Hardware InterlockOl /8 &0 "YH|2} OperatorE B 20t J_gUO.

ot

Systemn Interlock

S YNOIHL AL ¥FY UYS MHOH Kol Mo =

2 22| Hardware interlock2 0152} NM2|E Ot0f Safety SHE QMH O BAS OIREeUT. EQ SoftwarediM =
Q9o 232 Main interlock M2 S Ot0{ A YYO| DIYMS

Lt CurrentE NP0 & /Y SOIUSUCH O HYSH ¥FS OF NAINIE LN 3’30 Y¥S ZCT T 'ZH(0)
DamageE $TMNA 2 A= Operation0fl LHOHN < InterlockS X' I0H SR H Alarm messageE SO0l OperatorOil |
CIMY ¥¥S LHEUC. JH|Y B2 37 ot BO= WY MM O 2 AFOOIE OFINTI= QYo TionM
Interlock2 X'Y0H s/_SUCE. 3'30jl SHOICID OF{ Interlock2 Y= OMIOt D NHEOINEH QHELICH HHIY 'YH|<

T IXE OJOHOIY InterlockO] ‘M IE017M O| 704 O IAOIN = ROl 2 82 'JH| 20 30| & A ¥4t

[tem

Door

System interlock

DC power supply interlock

RF power supply interlock

Vacuum pump off interlock

Alarm Status
LL Door open/close
Air interlock
Water interlock

DC24V interlock
PM1 DC power supply on
RF Bias power supply on

Rotary pump off interlock

Cryo pump off interlock

Treatment
LL gate valve all close, Robot ready, ATM sensor2t on&l 01 OF & LILCt.
System airdt =& &F gt 0/|5t=2 & LM &LICH
System waterJt Z/A& £ & gt Olotz & &4 8L
System2| DC24Vot SZ2X| $29 & M BtL|CH

PM12| DC power supply= onotcd & [ water flow2}l tEl 1
substrate rotateJt 2t&l M power onO| & X| 2 &LICEH

RF Bias power supplyZ ondtdd & O water flowJt 2+&l 11
substrate rotateJt 2t&l ™ power onO| & X| 2 &LICEH

Rotary pumpJ} off=l ™ XIS 22 rough valve, foreline valveJt close& LI L.

Cryo pump2t off=|™ A= 2 =2 Cryo rough valve, High Vacuum valveJ}
closed LI Cl.

L0jl= ZHt2 ProcessE YN0t High voltage






