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SCOPE
Note: To schedule a service call please contact Denton.

The system offers you a range of thin film process options. However,
it is important to note that with all of this system’s potential, safety
considerations exist. Individuals who are to operate, service, or
maintain this system should familiarize themselves with this manual.

If this equipment is used in a manner not specified by Denton
Vacuum, the protection provided by the equipment may be impaired.

A complete understanding of this control system is recommended
before operating the vacuum system.

This document contains the calibration procedures, available process, default configuration
and software capabilities.

SAFETY WARNINGS

ALethal voltages, high temperatures, high pressures and
powerful mechanical drive mechanisms are present throughout the

system.

& Every attempt has been made to safeguard operating and
maintenance personnel. Interlocking of subsystems provides a high

degree of operator safety.

System/software interlocks should never be defeated unless
servicing of the system requires temporary interlock overrides.
Hardwired safety interlocks must never be defeated.

A Operating and maintenance manuals have been provided
and should be thoroughly understood before any operations are

contemplated.
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Only personnel with proper training and process experience should
operate the system. If the equipment is used in a manner not
specified by the manufacturers, the protections provided by the
equipment may be impaired.

It is the owner’s responsibility to comply with local environmental
and safety regulations. Requirements for exhaust treatment (if
required), spill treatment and containment vary from region to region.
It is the owners’ responsibility to comply with all local government
regulations, building codes, and safety requirements.

SAFETY SYMBOLS

A CAUTION: Risk of Electrical Shock

A CAUTION: This symbol is intended to alert the user to the
presence of important operation & maintenance instructions in this
manual.

@ Protective Conductor Terminal: this symbol indicates
where the protective earth ground is connected.

ENVIRONMENTAL CONDITIONS

The system is designed and intended for use in the following environmental conditions. If all
specifications are not met, system components may malfunction and can possibly cause
injuries.

= Altitude up to 2000m

=  Temperature range from5t0 40 C

= Maximum relative humidity 80% for temperature up to 31C decreasing linearity to
50% relative humidity at 40C

= Mains supply voltage fluctuations not to exceed +/-10% of the nominal voltage
= Other supply voltage fluctuations as stated by the manufacturer
= Pollution degree 2 in accordance with IEC 664
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CALIBRATION PROCEDURES

FULL RANGE VACUUM GAUGE (INFICON BPG400)

(See vender manual for more details.)

6.1 Maintenance

£.1.1 Cleaning the Gauge

6.2 Adjusting the Gauge

821 adustment at
Atmiospheric Pressurs

Caulon: conaminaied pars
Confaminaied paris can be detrimerntal o healith and emvironment.
Eifore beginning fo work, find cut whether any pars are contaminabed.,

Aghere {0 e relvant neguiaSons and ke the RaoEssany DrECaUtorns
when handing conEminaied parts.

Small deposits on e sleciode system can be renovesd by baking Fe anode
(Degas —+ B 29). In the caze of severs confaminakion, the baifie can be exchanged
easily [(—+ B 170 The sensor il canmot be Cleaned and nesds o be repiaced IR
caze of severs contamination (— B ST

A slighby darmp ciofs romaly suSces for cieaning the outside of the urit. Do not
LSE ATy AgOresieE OF Soouring cleaning agents.

1_%
Maite sure that no Bquid Can penetrabe the product. Allow the product 1o

dry thomoughiy befone puming i inko op=ration again.

- =
I|:1_§ Gauge fallurss dus o contamination ars not covensd by e warmangy,

Th= gauge |5 factony-ralbrated. Througs the wse In difenent cimatc conditions,
#tting posSors, aging or contamiration (— & 25) and a%er sxchanging S sensor
=+ & 51} a shifing of the characherstic Durve can corur and nesdustment can be
come neressany. Only e Firanl part can be adusk=d.

At the: pushi of & bution e digisl valss and Fus Fe ansiog oulput are sdjuesisd

sectonically o 10 % &t stmcsphenic pressune.

Adsrenl s recessary F

#  ababmospieric pressure, the oulpu signal ls <90V

#  the display reads < gtmospienic pressure (F £ gaugs has a dispiay)

& atarmosphers, he dgial value of the REZIZC inbeface |5 < atrospierc pres
e

& atarmoophens, he dgial walue recebied by the bus confrodler of the Seidbus
gauges [Devicehiet, Frofibus or RE485) s < atmospherc pressune

# whisn e vaouus Sysiem s wenied, the cwutput woiage maches 90 % (Imiked o
10 by T softwans) befors e mexsured pressurs has reached abmospiens
(igauges Wi display will show the aror "5 at aimospienic pressure (Firan
SErEor waming — & 3010

& when e vatuu sysiem s venied, the digial value of e REZ32C Inkerfans
reaces [ mraximue betors S messured pressure has reached abospiene

® whesn S vacua sysiem s venisd, the digial walee recstved by the bus corr
trodier of the Seidbus (DesviceMet, Profibus o R34E5) reaches s masimu be-
fore the measured pressure Fas reached atmosphere,
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Fequired iools » Finapprow 21.3 § 50 mm j2.g. & bent open paper dig)
Proceduns Gauges EFEAD0-ED, -5F and -5R are mechanicaly sighSy dienent from e

EFPGAD. The adpusiment apening of BRGADI-ED, 5P amd -8R s oni one side of
the gaugs housing. Howsver, the sdustment proosduns |5 the same for al gauge
VErSions.

ﬂ' Ciparats gaugs for anoroy. 90 minubes at Atmosphenc pressune.

& H o= gaiuge was opsrated bafone In the BA rangs, & coolng-
dowri Hmes of appnoa. 30 minutes ks 1o be expeched [gaups b
peraire = amibient ismperatune).

) rserte o througs the opening marked <FULL SCALE= and puss the
Euton inzide for at ieast Sz

BFGA00 EFGAD0-5P

Ciauges with display will show the
resding = 1000 mibar™ amd the Sunc-
Boin "A" wheen the bution ks been
pushed for £ 5. Uipon completion of
e ad usiment, the fumction ind-
caton “A" disappears,

9 Tz gauge |= aulomabicaly adusted =10 sh

f Tre= gaup= |z now »Jusk=d af atmospheric pregsuns

622 Zsro Polnt Adjustment A TErT Eoin: sdjustmient s recommenged
v aferthe senzor has besn sxchanged
& [f dispiay shows "FAIL " (— B 30)
+ =z part of the wsual malni=rance work e qualty assuance
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Required bools

6.3 What to Do in Case of
Problems

Feaquired bools | matenal

Troubleshooting (EPGA00)

* Pinappro. 2.3 5 S0mm (=g a bent open paper dig)

The push bufon <FULL ECALE™ Is aiso used for the zero point adjusiment
=+ Nesraton In “Adusiment & Admospieric FressuneTL

“ Cperate gauge for approw. 10 minui=s ata pressure of <1290 miar.

E Insert e pin Trough the apening marked <FULL SCALE> and push the
buion imskde for ot least 25,

9 The adustment k= done aulomaicaly and ends afer 2 minuizs.

Y Thezerm paint of S gaugs |s now adjustsd.

in the =veni of & fault or 3 complets fallure of the oufput signal, T gaups Can =30
By lbe cheched,

= oitmeter ! chmmeter

a  Alen key, sire 2.5 mm

&  Spare sersor (i e senmor s Sauky)

Tz puipet Signal ks avalabie Jt e sensor cable connedor (Fin .2 and Fin 12

= In case of am emor, Itmay be Beipful fo |ust tum of the mais supoly and
fumn It on agai after S 5.

Probéem Fosshie cause C-ormeciion

Dufput signal Esnzor cabie defectve or | Check the sensor cable

permanendy I not correcty conneched
Ho supply woltage T on B poswer supply
Gauge In an undaqnad Tum the gauge off and on
s apanjreset)

Chufput shgnal =03 Y Hof cathode armor R=piace the s=nsor

(D spéary. oy = ) [=ensor tauky) = RS

Cfput signal B Y Firan| smor Repiace e sensor

(D spiary. mmor = ) [senmor defecive’) el 0]

Cfput signal FE Y Blectronics unk not Check the connection
mounisd cormecSy on
SISO

Desplay n&rmlmmm Tum the gauge off and on

working Agan 3%ercs
||"||"'| Replace the slectmonics
m ul'lt
IIIl 1 1
]
m

Gauge doss nof saflch | Piran] 22ro point out of Camy cut azeno point

over io BA at low pres- | toisrance adjustment (= B 48)

SFEL
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Troubieshomting (sensor I S came of & fauit|s suspectsd o be i the senzor, the following checks can be
meade wih an chmmeter (B vaouUm Sysiem nesd not b venbed for Sis purpose ).

Eaparais e sansor from the secronics unlt (= @ 14). Using an ofrmmeier, maks
the folowing measurements on the conac pins.

Crhrrreber messure-
riant bataesn pins

L

Peessibie Cayse

z2+4
4+5
E+T
4+1
g1
3+1
3+
g+13
5+3

Visw DN Sansaor pins

EITO | =3IT0O
EITO | =3IT 0O

HAS O | =015 0
= -

=
=
=

==

H B B R

=

270 vor camode
Be it corectss

Ze.,
'|, Srani senzor 1

tF'r.Ilsu'm'z
3- Arode

Pirani siement 1 broken

Pirani siement 2 bmoken
Fliament of hot cafode Droken
Bleide - short Cncult o ground
Eecirode - srort cincult o ground
Eecirode - srort cincult o ground
Eecirode - srort cincult o ground
Ehort CFTLilt betaeen eleciodes
St Cirul bethwesn elecirodes

apono. OU1S Chm

appros. 37 CFm
appros. 37 OFm

1= GNDiconnecisd o S Fousng)

S+  lion colecior

Comacion Al of the above faits can onby be remedied by raplacng e sersor = @ S1).
Troubleshooting on Error diagnosks of Seidbus gauges can only be periormed as desrbed above for
Flelgbus Gauges the basic sersor and sensor dedronkcs. Diagnosis of the feldbus Inferiace can
(BPGA00-50, 5P, -5R) orily be dome via the superset s confroller — K (11 [F] o @ 370

For diagnasks of S BRG400-50 (Devicehel) gauges, the stafus ghts might pro-
duce some ussAil Imformation i~ B 35].
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6.4 Replacing the Sensor Replacement 5 necessary, when

*  the sensor bz seesmly contaminaied

*  the senzor iz mechanicaly defored
the sensor |s faulty, = g. flament of fot cathode broken (- & 43)
the s=nsor Is faulty, = . Firan] eisment broken (— B 43

Fequirad tooks | material ¥ Alen kxy, size 2.5 mm
Spare sersor (—+ B 52

Deinztall the gauge (— & 481

Deinstall the secronics it from the faulty sersor and mount E io the rew
senmori— B 14

Azt the gauge (— B 47

Lo @ @

The new sensor ks now instalisd.
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CAPACITANCE MANOMETER INFICON (INFICON CDG045)

(See vender manual for more details.)
A warm-up time of at least < hour should be allowed; for precise

pressure meazurements a warm-up time of at least 2 hours is

required.
4.1 Displays

LED State Meaning

=5TATUS= dark Mo supply voltage
lit green Measurement mode
flaghing green | Waming wp, waming
lit red Emor

=5P= lit green p < setpoint 1
flaghing green | Waiting for setpoint 1 input
dark p = setpoint 1

=5P2= lit green p = setpoint 2
flazhing green | Waiting for setpoint 2 input
dark p = setpoint 2

U of Utah DISCOVERY 69469 Operating Manual 10-7-2016
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4.2 Eeming the Gauge
The gauge is factory calibrated while "standing upright”
(— "Calibration Test Report”).
When the gauge is operated for the first time, a zero adjustment
should be performed.

Due to long time operation or contamination, a zeno drift could
occur and zero adjustment may become necessary.

For adjusting the zero, operate the gauge under the same ambi-
ent conditions and in the same mounting orentation as normally.

The signal difference bebwesn the vertical and horizontal mount-
ing orentation is:
F.5. AL 90°
1000 Tomimixar 2 mY
100 Tommbar 10 mv
10 Tomimibar o0 m¥
1 Tormmbar 300 mV

Ib?—!: If the gauge is operated via a controller, the zero of the
whole measuring system has to be adjusted on the
controller: first, adjust the zero of the gauge and then,
the zero of the confroller.
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4.2.1

</ERO> Adjustment

IE'E!L " The zero can be adjusted via
+ the <ZERO:= button on the gauge,
« the diagnostic port (— £ [6]),
» the digital input "Remote Zero” (briefly apply the
supply voltage (+14 ... +30 V) to pin 10},
» the RS232C interface (— 3 [3]),
+ an INFICON Yacuum Gauge Controller (VGEC senies).
[E‘E " While the gauge is being heated and/or under atmos-
pheric pressure, the zeroing function is locked in order
for operating ermors to be prevented.

0 Evacuate the gauge to a pressure according fo the table

bl
Recommended final pressure for

F.5. zero adjustment
1100 mibar - <5 85107 Pa =5x10* mbar
1000 Tomimbar <5102 Tor | <6.65+10" Pa <Ex10°2 mbar
500 Tommbar || <2.5<10° Tor | <3.33<10°Pa | <2.5=107 mbar
200 Tom/mbar <10% Torr | <1.33<10? Pa <10™ mbar
100 Tom/mbar <5210 Torr | <8.85<107" Pa 2510 mbar
50 Tordmbar | <2 5«10 Torr | <2220 Pa | <2510 mbar
20 Terrmbar 2107 Tor | <1.23<10°" Pa =10° mbar
10 Torrmbar <510~ Tomr | <6.65<10° Pa =5x10™ mbar
5 Tormbar | <2.5<10° Tor | <3.33=10°Pa | <2.5+10" mbar
2 Tordmbar <10 Torr | <1.33«10° Pa <|0r* mbar
1 Torrmbar <5105 Torr | <8.85<10° Pa <5:10™ mbar
0.5 Tomrimbar | <2.5¢<10% Tor | <3.33«<10°*Pa | <2.5x10° mbar
025 Tomimbar <10 Torr | <1.23<10°% Pa <10 mbar
0.1 Termimbar <Ex10®Tor | <6.85<10* Pa =5x10* mbar

If the final pressure is too high for zero adjustment (=50%
of the F_5.), the zero cannot be reached and the

=S TATUS:= LED flashes green. If this is the case,
activate the factory setting and adjust the zero again

(— B 29).
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DEFAULT CONFIGURATION

MAGNETRON CONFOLCAL DEFAULT SETUP

S5 Angle
Magnetron Target | Distance (0%’
(in)
#1 3” Al 4.25 31.2
#2 3’ Ti 4.25 31.2
#3 47 Al 4.25 31.2
#4 4°Ti | 4125 31.2
PROCESS GAS DEFAULT SETUP
MFC Full
Correction Scale
Gas # Gas Name Factor (SCCM)
1 Ar 1.39 100
2 Ar 1.39 100
3 N2 1.00 51
4 02 0.99 51

PUMP DOWN DEFAULT CROSSOVER

Main process chamber 150 mTorr

Loadlock (factory setting) 100 mTorr

SPUTTER TARGET DEFAULT SETUP (AT FACTORY)

Cathode #1 Aluminum
Cathode #2 Titanium
Cathode #3 Aluminum
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Cathode #4 Titanium

HEAT PID DEFAULT SETUP

Function Range Back-side
Proportional 0-32000 6000
Derivative 0-32000 0
Integral 0-32000 350
Upper Clamp 0-32000 8000
Lower Clamp 0-32000 0

Parameters are shown as raw digital values for the PLC temperature controller.
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VENTING TEMPERATURE DEFAULT SETUP

Location Default (°C) Range (°C)
Main Chamber 75 50 -100
Loadlock 75 50 - 100

TRANSFER TEMPERATURE DEFAULT SETUP

Location Default (°C) Range (°C)

Main Chamber/Loadlock 75 50 -100

HIGH VACUUM VALVE PID DEFAULT SETUP

Sensor Number: 1

Voltage Range: | 0-10VDC

Display Range: | 0—100 Torr.

Display Unit: mTorr
Gain Factor: 0.1
Sensor Type: Torr
Zero Adjust: Enable
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DENTONVACUUM, LLC
DISCOVERY® SYSTEM
(+1) 856-439-9100
oo G : ot s
Auto Service oy e, 4 piid rmu.-n
: [ ]
Master
Recipe
Manometer  Chamber Full Range
As As N2 02
Gas1 | Gas2 | cas3 | Gase it 1.9e-007
35 30 20 1
Recipe Name
|PEM Cathode 4 TiOx 600s.dat !l Al n Al n — sps
Current Step | 10 of 10 Voltage (V)
LL Vent Power (W)
Process Time Run Number DC 2 Sputtor Status
00:24:48 588 Voitage (V)
T skin Switch Load Lock Pressure
T chamber Door Switch 8.4e+002 i
0 Load Lock Door Switch RF 1 Sputter Status
£ Table 1 Vacuum Switch I
B Table 2 Vacuum Switch Forward (W)
= gm;:: ‘73.:- Reflected (W)
[ cathode 3 Water . RF Substrate Bias Status
T cathode 4 Water
[0 substrate Rotation Water Forward (W)
[ Bias Stage Matchnot Water
= :"mam“::m Positon Control S
Pressure |Position Set (0-4000) 1020 D o
ety et
Load Lock Purge
Rough Valve
Current Step:
Cryo Full Range Pirani 1
7.1e-008 8.2e+000
Next Step: 12 Degk
Rough
_*J Pump
Wafer D v
ENTER NAME
Login [Opera(orj Overview l Recipe [ Alarm Datalog IPLCRM:M Tol Alarms Leakup anmpDaun PEM Program Plasma

The control system for the vacuum system is GE Cimplicity® HMI (Human Machine

Interface). Cimplicity® runs on a Windows operating system. This should make the interface
between operator and machine familiar and easy to learn.

This software links the operator to the PLC. It allows for data input and data display.
Operators can use a mouse to select on-screen graphics by clicking on any active element on a
screen. Data is input by pushing on-screen buttons or using the keyboard.

Security is implemented through the Login Panel. Multiple levels of security are available to
control access to critical information. The System Administrator has complete access to the
entire control system. The System Operator can access everything except the heat PID
settings, Service Mode and the Configuration Screens in the Recipe Builder. System Security
is described in detail in the System Security section of this manual.

This software is active when power is applied to the system.

Graphic display of the control system is arranged on seven screens:

= Login

= Operator
= Overview
= Recipe

= Alarm

= Datalog
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DENTONVACUUM, LLC
DISCOVERY® SYSTEM
(+1) 856-439-9100

= PLC Racks

=  Tolerance Alarms

= Leak Up

= Pump Down
= PEM Program
= Plasma

Login is the first active screen when the system powered up. All users can log in and out from
this screen and access to the other screens through the buttons at the bottom of the screen.
Access to the Login software (Change Password and assign user) is through this screen too,
see more details in the Security section of this manual.

Operator screen provides all the necessary push buttons and instant operating parameters on
one screen for daily auto (batch) process.

Overview is the primary operating screen. All current system data is displayed on this screen.
The operator can access all subsystems through this screen. The Auto, Manual, and Service
Modes are selected on this screen. Automatic sequences are Started, Stopped and Reset on this
screen. This screen is described in detail in this section of the manual.

Recipe screens are used to develop, store, and download recipes for automated processes.
Recipe screens are fully described in the Recipe Builder section of this manual.

Alarm screen is used to display, acknowledge, and clear system alarms. Alarm View is fully
described in the Alarm section of this manual.

Datalog provides access to the Datalog files of the operating system; event log and event log
all. Those features are described in the Datalog section of this manual.

PLC Racks is a screen that displays the live status of the inputs to and outputs from the PLC.
This screen is fully described in the PLC Racks section of this manual.

Tolerance Alarms is a screen that displays the adjustable alarm settings for all of the adjustable
alarm setpoints. This screen is fully described in the Alarms section of this manual.

Leak Up - To access to the leak up data log file.

Pump Down - To access to the pump down data log file.
PEM Program - To access to the PEM Program.

Plasma - To access to the Plasma Control Screen.
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LOGIN SCREEN
o R -

ProcessPro

User

DERN

SN: 69469

‘ Operator Overview

TORINACUUM

BARRIERS BECOME BREAKTHROUGHS

N
g

The Login Panel is used to Log In and Log Out of the system. The Login Panel is accessible
when the system starts up or by clicking on the Login button at the bottom left of the screen.

LOGIN TO SYSTEM
To Log In,

Click the Log In box at the left center
of the screen.

Enter User Name.

"sas_i;smpt.'ﬁl

l Enter User Name
l

oK I Cancell

Enter Password.

'BasicSvcrivpt

Enter Passw&é

[
0K I Cancel‘

The upper right corner will indicate
who is logged (User ID) on and what
the user role is.

User ID: operator

Role: OPER
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SYSTEM SECURITY

GE Cimplicity® HMI software functions as the interface between the person operating the
equipment and the machine. One component of this control system is a Login Panel. The
Login Panel controls access to the overall system. The person operating the vacuum system
can login to the software on any of five levels:

= System Manager (SYSMGR)

= Engineer

= Maintenance

= User

= Operator (Oper)

The table below outlines the level of access for each User Role.

USER SYSTEM RECIPE CONFIGURATION
ROLE CONTROL EDITING
wro | waoss | service | feare[wsste | ato [ auro | o

SYSMGR YES YES YES YES YES YES YES YES
ENGINEER YES YES NO YES YES YES YES YES
MAINTENANCE YES YES YES YES NO NO NO NO
USER YES YES NO YES NO NO NO NO
OPER YES NO NO YES NO NO NO NO

ASSIGNING USERS AND ROLES
To change or add a User, (only a SYSMGR has access to do this) perform the following:

Log In |

Login at the Login screen.

In the upper left corner, check that the User has SYSMGR role.

User
Maintenance

From the Login screen click on User Maintenance.
The following User Maintenance screen will appear.
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File View Help  bo

dvi

SYSMGR
User
Maintenance

Click on the User Maintenance button to access the following screen:

User Maintenance
User ID User Role
1 |T om I SYSMGR L’ Change Password I Remove User |
2 IEngineer IENGlNEEH L] Change Password ] Remove User I
3 IDpeT IEIPEH | Change Password I Remave User |
4 |Maintenance |MAINTENANCE Ll Change Password | Remove User I
5 Ir_ IUSEH _V_] Change Password | Remove User

6 I Change Password I Remove User ]
| SYSMGR
7 ENGINEER Change Password | Remove User |
MAINTENANCE -
J I gggg Change Password | Remove User
9 I l L‘ Change Password I Remove User ]
10 l I ;] Change Password | Remaove User |

Cancel 1 Save Changes

The current Users and their User Role will be displayed in the User Maintenance screen.
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To add a new User, type in a User ID on the next available line. There is a maximum of 10
Users allowed. User role and/or password can also be changed from here.

From the drop down screen under User Role, select the appropriate user designation from the
five choices. (See table in previous section for User Role screen access).

Click on Change Password box and enter a password. Re-enter the password when prompted.

Save Changes

Click on Save Changes box at the bottom of the screen.

Cancel

Click on Cancel box at bottom of screen to exit.
Close the User Maintenance box.

B e e Tl .| oo S
Auto Service : [ Gas contror )
Master
Recipe

Chamber Full Range
Ar Ar N2 02
- Gas1 | Gas2 | Gas3 | Gasa o 1.9¢-007

Recipo Name

|PEM Cathode 4 TiOx 600s.dat Al Ti Al Ti DC 1 Sputter Status.
o _*J ] P4 vl Current (A)
Current Step | 10 of | 10

Voltage (V)
Power (W)

DC 2 Sputtor Status
Voltage (V)

Load Lock Pressure
8.4e+002 Power (W)

Table 1 Vacuum Switch
Table 2 Vacuum Switch

RF 1 Sputter Status

Forward (W)
Reflectod (W)

RF Substrate Bias Status

Forward (W)
Reflected (W)

Load Lock

Rough &
= -
Current Step:
Cryo Full Range
7.1e-008

i l Rough
I Valve

Pirani 1
= 8.2e+000

Next Step: 12 DegK
Rough
- — * Pump
Wafer ID Purge
ENTER NAME 1
Login ( Operator ] Overview | Recipe | Alarm Datalog I PLC Racks Tol Alarms Leakup | Pump Down | PEM Program Plasma

The Overview screen is used to display current system data and provide manual control of
subsystems. An understanding of this screen is required to proceed with the operation of the
vacuum system. The system data and security access level are displayed across the top and
down the left side of the screen. The current state of the vacuum chamber and the pumping
system are graphically displayed in the center of the screen. Subsystem control boxes are
accessible on the right side of the screen. Push buttons across the bottom are used to switch to
Login, Operator, Overview, Recipe, Alarms, Datalog, PLC Racks, Tolerance Alarms, Leak
Up, Pump Down, PEM Program and Plasma screens.
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Pushbuttons change color to indicate the state of the switch. Valves, pumps, and interlocks
change color to indicate current state. Graphic indicators are displayed on the vacuum system
graphic when sputter sources, heater, mass flow controllers or bias table are active.

All operations are familiar Windows operations. All graphics that are accessible to the
operator will display a white “lasso”” when the cursor is near the graphic. The valves, pumps,
timers, and individual control boxes are activated by a single click on the mouse. Data is input
into a data box by clicking on the data box, typing in the data, and pressing the ENTER key.

TOP OVERVIEW BAR

User ID: l 7
Role: 2014/01/16

SYSMGR

This section of the Overview screen displays current security data (User ID and Role), time of
day and date. The User ID and Role are factory set in the control system software. The current
Login name and role are displayed here. The time and date can be adjusted in the Windows
Control Panel.

Alarm messages appear in this area. The ACK button can be used to acknowledge an active
alarm.

A Please note that the ACK button will silence an active

audible alarm, but the audible alarm will reactivate in 60 seconds if
the alarm condition is not corrected.

LEFT OVERVIEW SCREEN
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System Control

TS

TRakto I Manual | Service |

Master
Recipe
oo |

Recipe Name
’PEM Cathode 4 TiOx 600s.dat

Current Step H(T of ‘—1(7

LL Vent
Process Time Run Number
 00:24:48 \ 588

Skin Switch

Chamber Door Switch
Load Lock Door Switch
Table 1 Vacuum Switch
Table 2 Vacuum Switch
Cathode 1 Water
Cathode 2 Water
Cathode 3 Water
Cathode 4 Water
Substrate Rotation Water
Bias Stage Matchnet Water
Cathode Matchnet Water
Air Pressure Switch
Water Table Attached
Heat Table Attached

_EinEmenEn N

Wafer ID
| ENTER NAME |

The left side of the Overview screen is used
for System Control nad Interlocks.

Three pushbuttons at the top select the
mode of operation: Auto, Manual, &
Service. The current mode is indicated in
green.

Master Recipe — To access the Master
Recipe Builder screen to select and
download the recipe for a desired auto
process.

Start Button — Starts the active recipe.
Abort Button — Stops the active recipe.

Recipe Name - The currently running
Recipe Name is displayed here, as well as
the active Sequence Running, Current Step,
Run Number, Process Time and buttons to
Start or Abort the recipe sequence.

Current Step - # of active recipe step and
total # of recipe steps.

Sequence Running - Name of active recipe
step.

Process Time - Total process time from
Start button until end of last recipe step.
Resets at next Start button.

Run Number - a sequential number applied
to the Datalog file for identification. The
run number can be reset in service mode.

Wafer and Operator ID — Operator input to
these text blocks provide tracking
information into the datalog files for each
automatic process.

Step Timer — Display of a countdown timer
(visible only when active) during an
automatic process.

Start Button — Starts the active recipe.

Wafer ID — Operator input to these text
blocks provide tracking information into
the datalog files for each automatic process.
The entry box is located in the center of the
overview screen under the loadlock rough
valve.
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INTERLOCKS

To the left of each item in the interlock listing is a rectangle that is either Green or KB
indicating whether that particular interlock is met or not met, respectively.

Sputter guns and bias will not operate if any interlock is open. These are hardwired interlocks.
Interlock status is displayed in this area of the Overview screen. Green = Satisfied; Rl =
Open

AUTO MODE

Auto mode is used to run automatic recipes. The Start, Stop, and Reset buttons are active in
this Mode. The current Recipe Running, Current Step, Sequence Running, and Total Process
Time will advance as the automatic recipe is running.

.. . Start . .

The Run Number is incremented every time the Q button is pressed. This feature
can be customized to match customer run numbering. Contact Denton Vacuum for more
information.

The LI button starts the Recipe that is displayed. The ‘- button stops the

automatic process immediately and resets the recipe back to the beginning and resets the Total
Process Time.

All buttons change to green when active or ON.

A Note: Access to all other on-screen controls is denied in the

Auto mode. This interlock is built in to avoid manual operation of a
subsystem in the Auto Mode.
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AUTO MODE PROCESS DATA

[0 Step Time (sec) 600 In Auto  Mode, the
1 | Rotation Velocity 50 programmed  setpoints for
2 each  process step are
3 [ Vacuum Setpoint (Torr) displayed on the Overview
4 | Chamber Heat Setpoint 500 screen. Each process step is
5 | Heater Rate 50 programmed  through the
6 | Heater Cooling Rate Recipe  screen.  Complete
7 | Ignition Pressure details on programming  an
8 | VAT Throttle Control YES | | Avtomatic  deposition are
9 | VAT Position Setpoint Cont_alned n the  Recipe
10| VAT Pressure Setpoint 5 section of this manual.

111] Gas 1 - Setpoint (sccm) 35 As each step becomes active,
12| Gas 2 - Setpoint (sccm) the active setpoints for the
13| Gas 3 - Setpoint (sccm) step will be displayed on the
14| Gas 4 - Setpoint (sccm) upper left corner of the
15| DC 1 Setpoint 600 Overview  screen.  This
16| DC 1 Cathode 3 display id intended to provide
17| DC 1 Shutter Open information on the exact
18 position of the automatic
19| DC 2 Setpoint sequence.

2(1) gg ‘2? g:g::’e‘:e ;I;he setpq:jnt data is displa}yed
22| RE 1 Setpoint _provide a  comparison
23| RF 1 Cathode against the ac_tual _ data
24l st et o e s o
25| Bias Setpoint '
26| Plasma Gas to Control
27| Plasma Wavelength to Monitor
28
29| Plasma Setpoint
30| Control Mode Inverse
31| PID Proportional Gain
32| PID Integral Rate
33| End Process

AUTO VACUUM CONTROLS

Auto Pump ‘ Auto Vent ‘ LL Auto Pump LL Auto Vent
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Buttons are displayed on the Overview screen when the system is in the Auto Mode. These
buttons can be used to start automatic vacuum operations. Each button will download a
dedicated process recipe and start that recipe to safely operate the vacuum pumping
components - pumps, valves, gauges — to pump out or vent the vacuum chambers.

MAIN CHAMBER AUTO PUMP

* C(Click the “Auto Pump” button on
overview screen in AUTO mode. The
system will automatically pump the
process chamber into high vacuum
status. At the end of the auto pump
down process, an “Auto Process End
OK*“ warning will appear on the
overview screen and alarm will sound
five times. The process chamber now is
under high vacuum.

Auto Pump

LOADLOCK AUTO PUMP

» (Click the “LL Auto Pump” button on
overview screen in AUTO mode. The
system will automatically pump the
loadlock into high vacuum status. At the

LL Auto Pump end of the auto pump down process, an

“Auto Process End OK* warning will

appear on the overview screen and alarm

will sound five times. The loadlock now
is under high vacuum.

MAIN CHAMBER AUTO VENT

= (lick the “Auto Vent” button on the
lower left corner of the overview screen
in AUTO mode. The system will
automatically vent the process chamber.
At the end of the auto chamber vent
process, an “Auto Process End OK*
warning will appear on the overview
screen and alarm will sound five times.
The process chamber now is at
atmosphere.

‘ Auto Vent
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LOADLOCK AUTO VENT

= (Click the “LL Auto Vent” button on the
lower left corner of the overview screen
in AUTO mode. The system will
automatically vent the Loadlock. At the
end of the auto laodlock vent process, an
“Auto Process End OK“warning will
appear on the overview screen and alarm
will sound five times. The Loadlock now
Is at atmosphere.

LL Auto Vent

A Note: The Auto Pump and Auto Vent processes are used to
automatically evacuate or vent the chamber. All interlocks are active
to safely operate the pumping system. The pumping system
interlocks are NOT active in SERVICE Mode.

MANUAL MODE

The operator can safely run the system from the Overview screen in the Manual mode. All
interlocks are active in Manual mode. Recipes are not active in Manual mode.

All on-screen control systems are available. Clicking on the graphic for that item can change
the state of the valves, motors and fixture rotation. Clicking will change the state of simple
on/off, open/closed devices or open control boxes for more sophisticated controls. Single-
clicking activates all the Status & Control boxes on both sides of the screen. Pop-up boxes are
displayed for operator input.

The Total Process Time will not advance and the Start and Stop buttons are inactive in Manual
mode. The Abort button is inactive in the Manual mode.
SERVICE MODE

Service Mode is password protected. A pop-up entry screen will appear when Service Mode is
selected. Enter the correct password to activate Service Mode.

Indicator will be visible on the Overview screen
when Service Mode is active.
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A CAUTION: Software Interlocks are inactive in service mode.
Caution must be taken to safely operate the vacuum system

A NOTE: Service Mode is not accessible to System

Operators. Service Mode is only accessible to System Administrator.
See System Security for complete details

Use Service Mode for maintenance. Software interlocks are inactive
in this mode. Hardwired interlocks are active in service mode. All
control systems are active as in Manual mode.

MESSAGE AREA

Auto Pump Running

Pressure Below Crossover (pumps 30 extra seconds) 26

A text box will display on the Overview screen when:
= The system is in Manual Mode.

= The system is in Service Mode.

= Anautomatic process is running.

Various text messages will be visible in this box to provide information on the status of the
system. Typical Messages displays are shown below. Custom messaging is available. For this
reason, messages can vary between similar systems. The following screens are examples.
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Process: Auto Pump Process

Current Step: Open the Backing Valve
Backing Valve is Open

Next Step:  Open the High Vac Valve

Process: Auto Load Lock Pump Process

Current Step: Check Status of Load Lock Chamber
Load Lock Chamber Door is Open

Next Step:  Load Lock Auto Pump Process Aborted

Process: Preparing Auto Process

Current Step: Run Number = 3064
Recipe Name = Z_Auto_Pump_2.dat
UserID=0
Wafer ID =
Total Steps = 2

Next Step: Gas 13: TMS
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CENTER OVERVIEW SCREEN

Manometer  Chamber Full Range
A A N2 02 gl e A
te il Gus: e Blcond e 1.9e-007
35 30 20 1
! | [ : .
ﬁ I J( ] ).H | ﬁ I Al Ti Al Ti
C1 c2 C3 C4
Vent
Valve
Load Lock :@
Vent
Valve

Load Lock Pressure

 8.4e+002

[ Position Control
Position Set (0-1000) 1000
Pressure Set (mTorr) 5.0
Load Lock Purge
Rough —;.; Valve
Valve
Cryo Heater "q ':,::'vg:
Cryo Full Range Hitanii
71008 1€ [pig|Resen |1 8.2e+000
: ! Valve
12 DegK
Rough
— J‘ Pump
Wafer ID Purge
[ENTER NAME

J

A NOTE: All relevant interlocks must be satisfied before a

subsystem will respond. See the Interlock section of this manual.

A graphic representation of the Process Chamber, the Load Lock Chamber, substrate rotation,
and pumping system is displayed on the center of the Overview screen. All components of the
pumping system are accessible in Manual or Service modes. Single-click on a component to
change the state (on/off, open/closed) of the component or Single-click on a component and a

control box will pop-up for operator control input.
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A NOTE: Access to the manual controls is denied in Auto
mode.

Vacuum chamber graphics are used to display the current condition of major subsystems.
Components change from Off (GREY) to ON (GREEN). YELLOW is used to indicate a
component that is between the open and closed state (not open or closed).

PUMPING SYSTEM

" 8.4e+002 ’

Fork Up
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A NOTE: All relevant interlocks must be satisfied before a

subsystem will respond. See the Interlock section of this manual.

A NOTE: Access to the manual controls is denied in Auto

mode.

Manual operation of the vacuum system is available from this area of the Overview screen.

Pumps and Valves can be operated safely in Manual mode in accordance with the software

interlocks. Vacuum pressure is displayed in real time at all times on the Overview screen.
Position Set (0-1000) 0000

= Poﬂﬂon pe—
Pressure Set (uBar) 00 —
| Position Control Position _ |
- s ~~|| Open
Position Set (0-1000)[ 5000 D 0 Q
Pressure Set (pBar) (0.0 '
| Pressure Control Position . .
Position Set (0-1000) 1000 I>453 <|°P' o
Pressure Set (uBar) 2.5 —

The High Vacuum Valve on the Main Chamber can be operated in three modes: Open, Closed
Position, Position Control and Pressure Control Mode.

HIGH VACCUM VALVE

| Position Control

Position Control Mode allows the operator to enter a position setpoint for the position of the
sealing plate in the valve.

Pressure Control Mode is linked to the pressure feedback from the capacitance Manometer.
The sealing plate of the valve will partially open or close in response to the pressure feedback
from the capacitance manometer. See the operating instructions from the valve manufacturer
for detailed instructions.

Enter a value into either data entry box and press Enter to activate Position or Pressure Mode.
= Position setpoint are 0 — 1000.

= Pressure setpoint are 0 — 133 Torr (Sputtering) and 0 — 333 Torr (PECVD).

Green = On or Open; Gray = Off or Closed; Yellow = between Open and Closed.

Controls for the High VVacuum Valve are available on the Overview, Sputter Control and RF
Bias Control screens.
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A NOTE: Software interlocks are NOT active in Service Mode.

Care must be taken to operate the vacuum system in Service Mode.

PROCESS CHAMBER

Manometer Chamber Full Range
- 1.9e-007

Ar Ar N2 02 mTorr
Gas 1 Gas 2 Gas 3 Gas 4
35 30 20 1

Vent
Valve

[Position Control osition |
Position Set (0-1000) 1000 .1000‘-
Pressure Set (mTorr) 5.0 0.0

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

A NOTE: Access to the manual controls is denied in Auto

mode.

Graphical or digital displays active on the Overview screen at all times:

The digital output of all vacuum gauges. (Torr).

The digital output of the Capacitance Manometer (Sputter Pressure Torr).
Actual Gas flow through each mass Flow Controller (SCCM).

Heater temperature (°C)

Cathode Power (Watts)
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Cathode Voltage (Volts)

Cathode Current (Amps)

Cathode Frequency (kHz)

Cathode invert Time (us)

Cathode RF forward Power (Watts)
Cathode RF reflect power (Watts)
Cathode RF DC Bias Voltage (Volts)
RF Bias forward Power (Watts)

RF Bias reflect power (Watts)

DC Bias Voltage (Volts)

Gas Valves Open/Close.

Cathode Shutters Open/Close.
Substrate Shutters Open/Close
Cathode power supply selection: DC, RF.
Front-side heater On/Off

Door Open/Close.

Table Rotation On/Off.
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LOAD LOCK CHAMBER

Load Lock

Vent
Valve Load Lock Pressure

L) - 8.4e+002

Load Lock
Rough
Valve h

(|

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

A NOTE: Access to the manual controls is denied in Auto

mode.

Graphical or digital displays active on the Overview screen at all times:

= The digital output of the Load Lock Chamber Pressure.

= Indicator of wafer loadlock arm position (Up/Down and Home/Chamber)
= Indicator for Load Lock Arm Load/Unload.

Click on the Load Lock Chamber graphic on the overview screen to access the Load Lock
Control screen.
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File View Help

= SN\ A A [FEn
Chamber Load Lock Control
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Manaul Control of Load Lock Arm

Move Home

LL. Drive Stop

Move To Chamber Fork Down |

Manual Override of Wafer Position

Wafer on Table

Close

| The point "\INTEGRITY_36\R_VALUES_2'[103] has been set to 0.000000.

A NOTE: Access to this screen is available in Manual and

Service modes only.

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

Manual operation of the Load Lock Arm and reset the wafer position. Software interlocks are
active in Manual mode.

Operation section of this manual for complete instructions on the manual operation of the
transfer arm.

= Move Home — Used for moving the loadlock arm back to Home position.
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= Move To Chamber — Used for moving the loadlock arm in to the main process
chamber.

= Fork Up — Used for moving the loadlock arm to Up position
= Fork Down — Used for moving the loadlock arm to low position.

= Wafer on Table/Wafer on Arm — Used for reset the wafer position indicator, click the
“Wafer on Table” button then “Wafer on Arm* will be displayed on the screen, click
the “Wafer on Arm” button then “Wafer on Table* will be displayed on the screen.

A NOTE: All conditions necessary for a safe transfer must be
satisfied before Load or Unload buttons are visible.

A complete set of instructions for operating the transfer arm manually are described in the
Operation section of this manual.

A NOTE: Great care and a complete understanding of the

control system is required to safely operate the Transfer Arm.
Automatic operation is recommended. See the Operation section of
this manual for complete instructions.

A NOTE: Software interlocks are NOT active in Service Mode.
Care must be taken to operate the vacuum system in Service Mode.

A NOTE: Process Chamber Rotation MUST be OFF to load a
wafer into the Process Chamber.
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SUBSTRATE ROTATION

ON THE OVERVIEW SCREEN

0.'8 Gu4
20
)

r—f—j
{J

atus
atu:
atus

The substrate rotation on/off is graphically indicated on the center of the overview screen.

ROTATION CONTROL

Click the substrate stage on the center of overview screen to open the Rotation Control screen.
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File View Help
Rotation Motor Control
Rotation
Power 1 :
Setpoint
Off 25.0 %
Close

The Substrate Rotation controls are available from this screen:
= Rotation Power 1— To turn on/off the substrate rotation.
= Set Point (%) — To set the rotation power (%).

= Click “Close” button to go back the overview screen.

& Automatic loading and unloading of substrate plate is
recommended.
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The High Vacuum Valve on the Main Chamber can be operated in three modes: Open, Closed
Position, Position Control and Pressure Control Mode.

Position Control Mode allows the operator to enter a position setpoint for the position of the
sealing plate in the valve.

Pressure Control Mode is linked to the pressure feedback from the capacitance Manometer.
The sealing plate of the valve will partially open or close in response to the pressure feedback
from the capacitance manometer. See the operating instructions from the valve manufacturer
for detailed instructions.

Enter a value into either data entry box and press Enter to activate Position or Pressure Mode.
= Position setpoint are 0 — 1000.

= Pressure setpoint are 0 — 133 Torr.

Green = On or Open; Gray = Off or Closed; Yellow = between Open and Closed.
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Controls for the High Vacuum Valve are available on the Overview, Sputter Control and VAT
Control screens.

Digital displays from the VAT valve controller are active on this screen at all times:

Sensor Number: #1
Voltage Range: 0 —10 VDC
Display Range: 0 — 100 mTorr.

Display Unit: mTorr

Gain Factor: 0.1 (or lowest available setpoint)

Sensor Type: Torr

Zero Adjust: Enable

A NOTE: Software interlocks are NOT active in Service Mode.
Care must be taken to operate the vacuum system in Service Mode.

GAUGE CONTROL AND STATUS

[£] Gauges.cim ﬂli_hj
File View Help
Gauge Control And Status
Chamber Cryo CAP MAN 1 Pirani 1 Pirani 2
¥ € |Power ) | Power
j | —
%7 | Degas %7 | Degas
~ Torr Torr mTorr ~ Torr ~ Torr
) | 1.8e-007 6.9e-008 0.0 8.2e+000 8.4e+002
!
~ Degas will work only in Service Mode
Degas runs for 3 minutes Close

A NOTE: This screen is accessed in Service Mode only.

In Service mode, move the cursor over the any of the Vacuum Gauges and click it. The Gauge
Control screen will be opened.
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This screen allows the user to turn on/off the gauge power, degas the gauge when gauge is
under high vacuum (below 5.0e-2 Torr), and also displays the Pressure (Torr), Voltage (0-
10Volts) and Raw Date (0-32000) of all vacuum gauges. See gauge manual for more details
about the full range gauge.

A NOTE: Chamber pressure MUST be below 5.0e-2 Torr

before activating the Degas feature.

Reset of the full range gauges is necessary only if the gauge fails to switch automatically. The
Reset button will disconnect the gauge from the power supply. This is required to reset the
gauge.
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RIGHT OVERVIEW SCREEN

Gas Names & Setup
Target Names

. GasControl |
Heat Status

DC 1 Sputter Status
Current (A)
Voltage (V)

Power (W)

DC 2 Sputter Status

Voltage (V)
Power (W)

RF 1 Sputter Status

Forward (W)
Reflected (W)

RF Substrate Bias Status

Forward (W)
Reflected (W)

The control boxes for major
subsystems are displayed on the
right side of the Overview screen.
The current condition of the
subsystems IS continuously
displayed on the right side of the
Overview screen in data boxes.

Single-clicking on the Status &
Control  box  accesses  the
subsystems. A control box will pop-
up with input boxes for operator
interface with the subsystem. These
are accessible in Manual and
Service modes.

In normal operation the following
data is continuously displayed on
the Overview screen:

= Heat Status (Only available
when Heater stage in
installed)

= Heat Temperature (°C)

= DC 1 Sputter Status
= Current (Amps)
= Voltage (Volts)
= Power (Watts)
= DC 2 Sputter Status
= Voltage (Volts)
= Power (Watts)
= RF 1 Sputter Status
= Forward Power (Watts)
= Reflected Power (Watts)
» RF Substrate Bias Status
= Forward Power (Watts)
= Reflected Power (Watts)
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The individual subsystem screens are described below. They are accessible in Manual and
Service modes.

GAS/TARGET NAMES SETUP

“ Gas Control Setup / Target Names I
x

e

This screen is accessed in Service Mode only. The names of the inlet gases, the gas correction
factors, the full scale range of the mass flow controllers and the names of the target materials
can be programmed on this screen.

The Gas and Target Material Names will be displayed as text on the Overview screen in the
appropriate areas. The gas correction and MFC Full Scale value are used to output the correct
gas flow setpoints to the proper mass flow controllers.
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The names of the inlet gases and the names of the target materials to be recorded in the datalog
file can be programmed on bottom portion of this screen.

IJ‘5“”“["5":‘-Tt’“‘:"'l Press the Download to PLC button to make changes on this screen
permanent in the control system.

NOTE: The Gas Correction Factor must be changed
whenever the gas inlet supply is changed for each mass flow
controller.

The MFC Full Scale setpoint must be changed whenever the mass
flow controller is changed.

NOTE: Download to PLC button MUST be pressed to make
changes on this screen permanent in the control system.

HEAT STATUS & CONTROL

Service Mode

[2] Heat_1.cim =l = 3 | £ Heat 1cim  ® =&
File View Help [Fle View Help
Setpoint Setpoint PV Parameters
1000 "t000- PV Ferametors 1000 - 1000
Temp. Setpoint. | 100 C (0 - 800) Temp. Setpoint. | 100 C (0 - 800)
= - PID Tuning Parameters — PID Tuning Parameters -
500 - 500 Proportional 6000 | g 500 — 500~ Proportional 6000
Derivative 0 Derivative 0
Integral 350 | Integral 350
000
Upper Clamp 8000 | _ Upper Clamp 80
o_mm 0= Lower Clamp 0 I\ o_mm ° Lower Clamp 0
100 °C [1021.9 °C 100 °C [1021.9 °C
o 0 T i 10219 °C
oV Temp 1 1021.9 {v] cv emp
0/ 00 % 100% Heat Power, 0 00 % 100% Heat Power
Heat Rate Heat Rate
(Min 0.1 deg/min) (Min 0.1 deg/min)
z Deg/Mi
[50.0  (DogiMin) Rotation | 50.0 S(Begmin} Rotation |
Rotation Speed ( 0-100 %) Rotation Speed ( 0-100 %)
Vent Temp | 100.0 ‘ 50 ‘ 50
Transfer Temp | 100.0 i I — I
—

Manual Mode

NOTE: All relevant interlocks must be satisfied before a subsystem
will respond. See the Interlock section of this manual.

Turn the Heat Control ON. The graphic displays will show the Setpoint, Present
temperature Value (PV), and the Current power output Value (CV). The setpoint will

be reached and held until it is changed.
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This screen can be used to operate and monitor a manual substrate heat process in the
Chamber.

All the pertinent controls and system feedback data are present here. The Temperature and
Power bar blocks are color dependent based on system condition and control parameters. The
Setpoint bar is a visual representation of the temperature setpoint. The PV bar shows the
instantaneous temperature measured by the controlling thermocouple. The CV bar shows the
percentage of power supply output applied at that moment.

The Heat Control ON button will activate the heat controls.

CAUTION: The PID parameters are factory set. Changing the PID
parameters will affect the temperature control.

PARAMETERS

=  Temperature Setpoint — Programmable temperature setpoint for the heater PID
controller.

= Enter a setpoint here.

= The Temperature setpoint is also displayed on the Overview screen.
= Rotation Speed — Programmable speed setpoint for the substrate rotation.

= Enter a setpoint here.

= The Rotation Speed setpoint is also available on the Overview screen.

= The Rotation Power button is on this screen to activate the rotation motor.

= This button is also available on the Load Lock and the Overview screens.

= Heat Power — Turn on the heater power and activate the heat controls.
In Service Mode:

= Vent Temperature — Programmable interlock that prevents the opening of the Vent
Valve while the substrate is at high temperature.

= Enter a setpoint here.
= The Vent Temperature setpoint is also displayed on the Overview screen.

= Transfer Temperature - Programmable interlock that prevents the transfer of a
substrate carrier from the load lock to the process chamber while the substrate is at
high temperature.

= Enter a setpoint here.
= The Transfer Temperature setpoint is also displayed on the Overview screen.

= A text graphic is displayed on the Load Lock screen to indicate the status of
this interlock.
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PID TUNING PARAMETERS

Standard PID control loop technology is used and can be operator programmed. Proportional
Gain - This term is KP for the below equation. For Watts/° C. Integral Gain - This term is Kl
for the below equation in Watts/°C/sec. Derivative Gain - This term is KD for the below
equation Watts/°C*sec.

The KP, Kl and KD are the programmable gains for the process. The Heat Output % of the
PID function block is approximately equal to:

Heat Output %= KP* (FE + KD *derivative (FE) + | term)
Where: Iterm = integral (KI* (FE)
FE (following error) = temperature setpoint- actual chamber temperature
Overall:
dFE

HO:KP[FE+KD +KIIFE dt}

The Upper and Lower Clamp values govern the absolute range of the power supply.

= Lower Clamp - A minimum power output (CV) can be held by entering a value into
the Lower Clamp data box. The range of input is 0 — 32000. It must be less than Upper
Clamp. This represents the minimum power output. This value can be set in addition
to the PID parameters to improve temperature control at high temperature setpoints.

= Upper Clamp - A maximum power output (CV) can be held by entering a value into
the Upper Clamp data box. The range of input is 0 — 32000. It must be great than
Upper Clamp. This represents the minimum power output. This value can be set in
addition to the PID parameters to improve temperature control at high temperature
setpoints.

Press the CLOSE button to close the Status & Control screen.
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DC 1 SPUTTER STATUS AND CONTROL

DC 1 Supply DC 1 Select Shutter 1  Shutter 2 Rotation
Setpoint 600 0-1500 Watts Cathode Closed I Closedl Power
0
Off I
Off Active Shutter 4 Shutter 3
Cathode Closed | Closed| Setpoint
Ar Ar N2 02 “
Gas 1 Gas 2 Gas 3 Gas 4
- 35 30 20 1
Position Control Posmon Manometer
Position Set (0-1000)| 1000 .1000 |—]0 0 |mTor
Pressure Set (mTorr)[ 5.0 Close !

A NOTE: Access to this screen is available in Manual and

Service modes only.

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

A Before trying to ignite a plasma, you must have the Process
Gas flowing!!!
Description of Controls:
= DC 1 Power
= Set Point—The DC 1 power setpoint (Watts, 0-1000Watts)
= DC 1 Power Button — Turns the DC 1 power ON/OFF.
= DC 1 Select Cathode — Select an active cathode (0- 4) for DC 1.
o 0—No cathode is selected.
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= Active Cathode - Display the (DC 1) active cathode number (0 — 4).

& Please note: If more than one cathode is active during a

deposition, the Frequency and Reverse Time setpoints for each
cathode must be equal to the setpoints of DC1. This is to maintain

1 — Cathode #1 is selected.
2 — Cathode #2 is selected.
3 — Cathode #3 is selected.
4 — Cathode #4 is selected.

the Sync/Pulse feature of the power supplies.

= Cathode Shutter (1-4)

= Shutter Button — Opens and Closes the cathode shutter.

= Gas Controls (1-4)

= Gas 1, 2, 3and 4 Name can be edited in Gas Control Set Up screen in service

mode.

= Gasl, 2, 3and 4 Setpoint Entry boxes —Gas flow setpoints (SCCM).
= Gas 1,2, 3and 10 flow display boxes — actual gas flow display (SCCM)
= Gasl, 2, 3and 4 Valve Buttons — Turn On/Off the Gas flow.

= High Vacuum Valve

= Position Set Box - The position setpoint for the High Vac Valve.
= Pressure Set Box — The pressure setpoint for High Vac Valve in pressure

control.

= Open Close Button — Opens and Closes the High Vac Valve.

= Substrate Rotation

= Rotation Control button — turn the rotation power on and off.
= Rotation Speed Set Point — Set up rotation speed (%).

Manometer

= Display the main chamber process pressure (mTorr).
Press the CLOSE button to close the Status & Control screen.
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DC 2 SPUTTER STATUS AND CONTROL

DC 2 Supply DC 2 Select Shutter 1  Shutter 2 Rotation
Satpoint 800 0-1200 Watts Cathode Closed I Closedl Power
0
Off I
Off Active Shutter 4 Shutter 3
Cathode Closed | Closed| Setpoint
No Cath | 25 O 0/
. (3
Ar Ar N2 02 “
Gas 1 Gas 2 Gas 3 Gas 4
. 35 30 20 1
Position Control Posmon Manometer
Position Set (0-1000)| 1000 .1000 |—]0 0 |mior
Pressure Set (mTorr)[ 5.0 Close !

A NOTE: Access to this screen is available in Manual and

Service modes only.

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

A Before trying to ignite a plasma, you must have the Process
Gas flowing!!!
Description of Controls:
= DC 2 Power
= Set Point — The DC 2 power setpoint (Watts, 0-1000Watts)
= DC 2 Power Button — Turns the DC 1 power ON/OFF.
= DC 2 Select Cathode — Select a active cathode (0- 4) for DC 2.
o 0—No cathode is selected.
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o 1-—Cathode #1 is selected.
o 2—Cathode #2 is selected.
o 3-—Cathode #3 is selected.
o 4—Cathode #4 is selected.
= Active Cathode - Display the (DC 2) active cathode number (0 — 4).

& Please note: If more than one cathode is active during a

deposition, the Frequency and Reverse Time setpoints for each
cathode must be equal to the setpoints of DC1. This is to maintain
the Sync/Pulse feature of the power supplies.

= Cathode Shutter (1-4)
= Shutter Button — Opens and Closes the cathode shutter.
= Gas Controls (1-4)

= Gas 1, 2, 3and 4 Name can be edited in Gas Control Set Up screen in service
mode.

= Gasl, 2, 3and 4 Setpoint Entry boxes —Gas flow setpoints (SCCM).
= Gas 1,2, 3and 10 flow display boxes — actual gas flow display (SCCM)
= Gasl, 2, 3and 4 Valve Buttons — Turn On/Off the Gas flow.
= High Vacuum Valve
= Position Set Box - The position setpoint for the High Vac Valve.

= Pressure Set Box — The pressure setpoint for High Vac Valve in pressure
control.

= Open Close Button — Opens and Closes the High Vac Valve.
= Substrate Rotation
= Rotation Control button — turn the rotation power on and off.
= Rotation Speed Set Point — Set up rotation speed (%).
= Manometer
= Display the main chamber process pressure (mTorr).
= Press the CLOSE button to close the Status & Control screen.
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RF 1 SPUTTER STATUS AND CONTROL

File View Help
RF 1 Supply RF 1 Select Shutter 1  Shutter 2 Rotation
Setpoint ’73607 0-600 Watts Cathode CIosedI CIosedl Power
‘ 0
Off |
Off Ative Shutter 4 Shutter 3
Cathode Closed|  Ciosed | Setpoint
| No Cath ‘ 25.0 %
Ar Ar N2 02
Gas 1 Gas 2 Gas 3 Gas 4
35 || 30 20 1
\
Position Control Position =1 Manometer
Position Set (0-1000) 1000 1000 e | [ 00 |mom
Pressure Set (mTorr) 5.0 0.0 o Close l
— T

A NOTE: Access to this screen is available in Manual and

Service modes only.

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

A Before trying to ignite a plasma, you must have the Process
Gas flowing!!!
Description of Controls:
= RF 1 Power
= Ste Point — The RF power setpoint of (Watts, 0-600Watts)
= RF Power Button — Turns the RF power ON/OFF.
= RF 1 Select Cathode — Select a active cathode (0- 4) for RF 1.
o 0—No cathode is selected.
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o 1-—Cathode #1 is selected.

o 2—Cathode #2 is selected.

o 3—Cathode #3 is selected.

o 4—Cathode #4 is selected.
= Active Cathode - Display the (RF 1) active cathode number (0 — 4).
= Cathode Shutter (1-4)

= Shutter Button — Opens and Closes the cathode shutter.

= Gas Controls (1-4)

= Gas 1, 2, 3and 4 Name can be edited in Gas Control Set Up screen in service
mode.

= Gasl, 2, 3and 4 Setpoint Entry boxes —Gas flow setpoints (SCCM).
= Gasl, 2, 3and 10 flow display boxes — actual gas flow display (SCCM)
= Gas 1,2, 3and 4 Valve Buttons — Turn On/Off the Gas flow.
= High Vacuum Valve
= Position Set Box - The position setpoint for the High Vac Valve.

= Pressure Set Box — The pressure setpoint for High Vac Valve in pressure
control.

= Open Close Button — Opens and Closes the High Vac Valve.
= Substrate Rotation

= Rotation Control button — turn the rotation power on and off.

= Rotation Speed Set Point — Set up rotation speed (%).

Manometer
= Display the main chamber process pressure (mTorr).
Press the CLOSE button to close the Status & Control screen.
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RF SUBSTRATE BIAS STATUS AND CONTROL

File View Help
RF Bias Status
Bias Supply Rotation
Setpoint | 0  0-600 Watts Coner
Off
Off 4,
Setpoint
- 250 9%
Ar Ar N2 02 "
Gas 1 Gas 2 Gas 3 Gas 4
. 35 30 20 1
Position Control Position _, .. Manometer
» c B —| Open
Position Set (0-1000)| 1000 1000\1_{ | close l—|° 0 |mitor
Pressure Set (mTorr) 50 & 0.0 . Close ||!

(= —

A NOTE: Access to this screen is available in Manual and

Service modes only.

A NOTE: All relevant interlocks must be satisfied before a
subsystem will respond. See the Interlock section of this manual.

A Before trying to ignite a plasma, you must have the Process
Gas flowing!!!
Description of Controls:
= RF Bias Power
= Ste Point — The RF bias power setpoint of (Watts, 0-600Watts)
= RF Power Button — Turns the RF Bias power ON/OFF.
= Gas Controls (1-4)
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= Gas 1, 2, 3and 4 Name can be edited in Gas Control Set Up screen in service
mode.

= Gasl, 2, 3and 4 Setpoint Entry boxes —Gas flow setpoints (SCCM).
= Gasl, 2, 3and 10 flow display boxes — actual gas flow display (SCCM)
= Gas 1,2, 3and 4 Valve Buttons — Turn On/Off the Gas flow.
= High Vacuum Valve
= Position Set Box - The position setpoint for the High Vac Valve.

= Pressure Set Box — The pressure setpoint for High Vac Valve in pressure
control.

= Open Close Button — Opens and Closes the High Vac Valve.
= Substrate Rotation
= Rotation Control button — turn the rotation power on and off.
= Rotation Speed Set Point — Set up rotation speed (%).
=  Manometer
= Display the main chamber process pressure (mTorr).
Press the CLOSE button to close the Status & Control screen.
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RECIPE SCREEN

[ Automatic Sequence Configuration ]

The Main Recipe screen consists of three subscreens:
= Chamber Auto Pump
= Heat Subroutine
= Deposition T-Steps
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AUTOMATIC PUMP CONFIGUTATION

Edit/Create

Chamber
Auto Pump

AUTO MAIN CHAMBER PUMP CONFIGURATION

Clicking on the Edit/Create button opens the auto main chamber pump Configuration.

-

Chamber Auto Vacuum Configuration

i

™ Run with Load Lock |solation valve open

Main Chamber Yacuum Set Point

|1.Ue-8

File Dptions

Torr New

Save
Save As

Delete

il

Close Cancel I [A_F'ump 1e-8T

File Name

This subroutine is used to safely pump the process Chamber to a specified base vacuum
pressure setpoint. It will perform an automated pumping sequence in accordance to system
interlocks: rough pump the chamber if pressure is at atmosphere or above the crossover
setpoint, automatically operate the mechanical pump, backing valve, rough valve, and then
open the high-vac valve once the crossover pressure has been reached. The sequence will

complete when the main chamber vacuum setpoint has been achieved.

The main chamber auto pump sequence will open the loadlock isolation valve prior to
chamber pump down if the “Run with loalock isolation valve open” option box is checked.

After entering the Main Chamber Vacuum Setpoint, select the Save or Save As button and

name the file in the following screen in File name box:
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Open Auto Pump File @
\ Lookin: | |, A_Pump_A _j = i i g i
b Name . Date modified Type
&7  [[]APumpChomberldat 5/23/20136:11PM__ DAT File
Recent Places | — = P £ :
Desktop
, - — "
lﬂ!:th
Libraries
Computer
M = i
TV -
Network
< | 1 | »
File name: lA_Pump Chamber 1 _:_I Open
Files of type: Idat Files L] Cancel |
I A

The Auto Pump recipe will be downloaded to the Master Recipe Screen to be used as a
standalone recipe or as a step in a recipe sequence.

AUTO HEAT CONFIGURATION
Clicking on the Edit/Create button opens the Auto Heat Configuration.

Auto Heat Configuration ﬁ
~ Heater Setpoint———————————— - Soak Time- -~ File Options —
‘ |180 [0-800C) |5 (0 -500 min ) New
~ Heat Rate ~Rotation_Speed
[ Deg/min [50 (0-100%) _save |
I' - I Save As I
Delete |
.‘ e
Close Cancel | |auto heat 180 File Name
A -
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This subroutine is used to heat the substrate before or after the deposition. It will perform an
automated heating sequence: the heat will ramped up to the heat set point (Heater Setpoint) at
a programmed rate (Heat Rate) then heat the substrate at the set point for a programmed
period (Soak Time). The sequence will complete when the soak time end.

PROGRAMMABLE FEATURES

Heater Setpoint - Enter desired heat and press enter; 0 - 800°C

Soak Time - Enter desired soak time and press enter; 0 - 500min

Heat Rate - Enter desired heat raping rateand press enter; °C/min

Rotation Speed - Enter the desired rotation (%) speed in this box and press enter. 0 - 100%

After entering the proper parameters, select the Save or Save As button and name the file in
the following screen in File name box:

The Auto Heat recipe will be downloaded to the Master Recipe Screen to be used as a
standalone recipe or as a step in a recipe sequence.

DEPOSITION T-STEPS
Edit/Create

Deposition
Sputter

Clicking on the Edit/Create button opens the Deposition T-Steps spreadsheet.

MANCREN NAR HACHRCN
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The Automatic deposition process follows a programmable timeline. The programming of the
automatic process is organized into a spreadsheet format. Each column within the spreadsheet
is a step within the recipe, known as T-step, starting at step TO00. The data in the column is
active for the time programmed into the Step Time entry (row = 0) once the other
programmed parameters have been meet. Some parameters may add additional time to the T-
step if the system is waiting to achieve a pressure setpoint(i.e. Vacuum Setpoint).

PROGRAMMING A T-STEP FILE

FILE FUNCTIONS

New
Goen = New — Opens a blank T-Step recipe
spread sheet.
Save ..
= Open — Opens an existing T-Step
Delete File recipe spreadsheet.
= Save — Saves the recipe parameters.
Save As
= Delete File — Deletes unwanted files.
irort Coltmms = Save As — Saves recipe with a new
name.
Docatoam = Insert Column — Inserts a column

before the column selected.

= Delete Column — Deletes unwanted
columns.

File Name =  File Name — Displays name of recipe

C2 CR 400w 4 file that is open.

= Close — Closes the T-Step recipe
screen.

Close

To create a new recipe from an existing one, use the OPEN button and click on a recipe to
highlight it and use the OPEN button on that page. The spreadsheet will populate the data
boxes with the stored information in that file. You may edit the values and the T-Step
commands. Once the appropriate changes are made, click on the SAVE AS button, edit the
recipe name for a new one, and ENTER.

= The new recipe name will show in the file box now. Click the CLOSE button to bring
you back to the MASTER RECIPE screen.

= Once you have assigned a name and saved it, the recipe will be downloaded to the
MASTER RECIPE FILE. It can now be retrieved in that page, by clicking on the
EDIT/CREATE button.
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T-STEP FUNCTIONS

Below is a description of the recipe steps and input limits to create a deposition recipe
sequence. A recipe may consist of 250 steps (T000 — T250).

No Function Range Description
0 Step Time (seconds) 0-3200 Enter a time for each step (column).
1 Rotation Velocity (Constant rot %) 0-100% Enter a percentage power for
rotation.
2 Blank Row.
3 Min Vacuum Setpoint (Torr) 1.0E-8 - 760 Enter a setpoint if step requires a

base vacuum pressure before
proceeding with process.

4 Chamber Heat Setpoint (°C) (blank),0 - 500 Enter the Chamber heater
temperature if required for each
step.
5 Heaer Rate (°C/min) (blank),0 - 500 Enter the Table heater temperature
rising rate if required for each step.
6 Heaer Cooling Rate (°C/min) (blank),0 - 500 Enter the Table heater temperature
cooling rate if required for each
step.
7 Ignition Pressure (x10™ mbar) 0-100 Torr or Enter ignition pressure if necessary
(blank) to ignite plasma discharge.
8 VAT Throttle Control (blank) or YES Select value of YES to throttle

HiVac valve to a preset
intermediate pressure control
position (PCM).

9 VAT Position Control 0-1000 Enter a setpoint and set the High-
vac valve in Position Control mode.
0 = closed, 1000 = fully open.

10 VAT Pressure Control 0-100 mTorr Enter a vacuum setpoint and set the
High-vac valve in Pressure Control
mode.
11 Gas 1 — Setpoint (sccm) 0-100 Enter Gas 1 flow.
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No Function Range Description
12 Gas 2 — Setpoint (sccm) 0-100 Enter Gas 2 flow.
13 Gas 3 — Setpoint (sccm) 0-100 Enter Gas 3 flow.
14 Gas 4 — Setpoint (sccm) 0-100 Enter Gas 4 flow.
15 DC 1 Setpoint (Watts) 0-5000Walts (Powver Enter a DC Power Setpoint
Control Mode)
16 DC 1 Cathode 0-4 Select cathode for DC 1.
0 = No cathode is selected.
17 DC 1 Shutter Open/Close Select cathode shutter status for the
current step.
Blank = Close.
18 Blank. Blank. Blank.
19 DC 2 Setpoint (Watts) 0-5000Walts (Power Enter a DC Power Setpoint
Control Mode)
20 DC 2 Cathode 0-4 Select cathode for DC 2.
0 = No cathode is selected.
21 DC 2 Shutter Open/Close Select cathode shutter status for the
current step.
Blank = Close.
22 RF 1 Setpoint (Watts) 0-5000Walts (Power Enter a RF Power Setpoint
Control Mode)
23 RF 1 Cathode 0-4 Select cathode for RF 1.
0 = No cathode is selected.
24 RF 1 Shutter Open/Close Select cathode shutter status for the
current step.
Blank = Close.
25 RF Bias Setpoint 0-600 Enter a RF Bias Power Setpoint
26 Plasma Gas to Control (sccm) 0-100 Enter a desired Gas flow to start the
gas PID control. .
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No Function Range Description
27 Plasma Wavelength to Monitor 200 - 1100 Enter a desired plasma wavelength
to monitor. (Detailed in Denton
PEM Manual.)
28 Blank Row.
29 Plasma Setpoint 0 - 64000 Select a desired Plasma set point..
(Detailed in Denton PEM Manual.)
30 Control Mode Direct/Inverse Select control mode. (Detailed in
Denton PEM Manual.)
31 PID Proportional Gain 0- 32000 Enter a desired proportional gain.
(Detailed in Denton PEM Manual.)
32 PID Integral Rate 0- 32000 Enter a desired integral rate.
(Detailed in Denton PEM Manual.

33 PID Derivative 0- 32000 Enter a desired derivative. (Detailed

in Denton PEM Manual.

34 PID Lower Clamp -32000- 32000 Enter a desired lower clamp.

(Detailed in Denton PEM Manual.

35 PID Upper Clamp 32000- 32000 Enter a desired upper clamp.

(Detailed in Denton PEM Manual.
36 PID Sample Period 0-32000 Enter a desired sample period.
(Detailed in Denton PEM Manual.

37 Blank Row.

38 Blank Row.

39 Blank Row.

40 Gas PID Upstream Control (blank) or YES Select value of YES to enable the
gas PID Upstream Control. A
blank entry defaults to as NO.

41 Gas PID Master Gas 1-4 Select a gas as a PID master gas.

42 Gas PID Pressure 0-32000 Enter PID pressure setpoint if

running PID.
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No Function Range Description
43 Blank
44 Comments Text
45 Blank
46 End Process (Yes) 5 (Fixed) The last step in every recipe must
be YES.
Check Logic Validity

* Please note: If more than one cathode is active during a
deposition, the Frequency and Reverse Time setpoints for each
cathode must be equal to the setpoints of DC1. This is to maintain
the Sync/Pulse feature of the power supplies.

T-STEP RECIPE EXAMPLE

Below is an example of a deposition recipe. The recipe consisting of 6 steps (columns).

Step Number 1000 | 1001 1002 otz | 1o v Y020, 1021 1022 1023 1024 | 1025 | 1026 | 1027 | vazs | 1023 1030 | Y031 v032| 053] 034 | 1035 | V036 | v037 | T038 | 1039|1040 | 041 1042 | v0u
1 0 [Step Time (sec) s {ulw]
Velocity (constant rot %) ==

:

1004 | 1005 | 1008 | 1007 | 1008 | 1003 | 100 | 1om| 102 v013| T014 | T015
B

Vacusm Setpont (Torr) ToE08]
t Setpoint (Ceicius] T

= To create a new recipe from an existing one, use the OPEN button and click on a
recipe to highlight it and use the OPEN button on that page. The spreadsheet will
populate the data boxes with the stored information in that file. You may edit the
values and the T-Step commands.
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= Using the COLUMN buttons you can insert steps as needed or delete steps Once the

appropriate changes are made, click on the SAVE AS button, edit the recipe name
for a new one, and ENTER.

= The new recipe name will show in the file box now. Click the CLOSE button to bring
you back to the MASTER RECIPE screen.

= Once you have assigned a name and saved it, the recipe will be downloaded to the
MASTER RECIPE FILE. It can now be retrieved in that page, by clicking on the
EDIT/CREATE button.

MASTER RECIPE BUILDER

== Master Recipe J—=

Edit/Create

Clicking on the Edit/Create button opens the blank Master Recipe Builder box.

~
Master Recipe Builder for Wafer A L,
Master Recipe File Name |
A LD File Options
Currently Downloaded  [CACIMPLICITY \lntegrity_36\Master_Recipe_A\Process abarted, pick new ¢ |
Open
Master Sequence List For Wafer &
= |
Save As
Delete
Clear All
Remove
User Defined Sequences
<-Add
<- Insert
<- Replace
Download
Total Steps: 1
Close File name must be alpha numberic and less than 80 Characters. If you have downloaded, and hitting close prompts an error, Please rename file.

CREATE A NEW MASTER SEQUENCE RECIPE:

From the blank Master Recipe Builder box, open the dropdown box from the Sequence
Type box:
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Master Recipe Builder for Wafer A @J

Master Recipe File Name |

- Sequence Type File Options
Currently Downloaded [C:\CIMPLI CITY\Integrity_36\Master_Recipe_aA\Process aborted, pick new r LI
Chamber 1 Auto Pump

Open
Chamber 1 Auto Heat Save
= " | Charber 1 Auto Deposition s
Move Wafer A to Chamber 1
Move Wafer & to Load Lock Saveds

Delete

Master Sequence List For Wafer A

Clear All
Remove

<-Add
<-Insert
<-Replace:

Download

i

TotalSteps: |1

Close File name must be alpha numberic and less than 80 Characters. If you have downloaded, and hitting close prompts an error, Please rename file.

= Select any of the Sequence Types: Chamber Auto Pump, Chamber Auto Heat,
Chamber Auto Deposition, Mover Wafer to Chamber, or Move Wafer to Load Lock.
The sequence type will be highlighted in blue when properly selected.

- N
Master Recipe Builder for Wafer A Lt
Master Recipe File Name |
~Sequence Type File Options
Currently Downloaded  |C:A\CIMPLICITY\Intearity_36\Master_Fiecipe_A\Pracess aborted, pick new Chamber 1 Auto Pump |
Open
Master Sequence List For Wafer &
Save
A Pumi Chamber 1.dat —]
Save As
Delete
Clear All
Remove
- User Defined Sequences ]
|&_Pump Chamber 1.dat ~
<-Add
< Insert
<- Replace
Download
Total Steps: 2
Close File name must be alpha numberic and less than 80 Characters. If you have downloaded, and hitting close prompts an error, Please rename file.

= After selecting the Sequence Type (in this example, Auto Pump), open the dropdown
box for the User Defined Sequences. In this box there will be recipes that were
previously created in the Auto Pump Configuration screen.
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= Select the User Defined Sequence by highlighting in blue. Move the selected
sequence to the Master Sequence List box by clicking on Add or Insert. In this
example “A Pump Chamber” was selected and added to the Master Sequence List.

» Repeat steps 1 — 4 until all the desired User Defined Sequences have been added to the
Master Sequence List. NOTE: The previously created T-Step Recipes are stored in
the Auto Deposition Sequence Type.

= After all the steps have been added, click on Save or Save As, and name the recipe.

Here is an example of a completed Master Sequence List:

Master Recipe Builder for Wafer A (-
Master Recipe File Name |
Sequence Type. File Options
Currently Downloaded |l2: ACIMPLICITY Integrity_36\Master_Recipe_4\Process aborted, pick new r Move Waler A to Load Lock LI
Open
- Master Sequence List For Wafer &
Save
Move Wafer & to Chamber 1.dat —J
C3_AL_400w_4MTORR_B00S_T000.dat
C3_AL_400w_4MTORR_B00S_TO01.dat Saveds
C3_AL_400w_4MTORR_B00S_T002.dat
C3_AL_400w_4MTORR_B00S_T003.dat Delete
C3_AL_400w_4MTORR_B00S_TO04.dat
C3_AL_400w_4MTORR_B005_T005. dat Clear All
C3_AL_400w_4MTORR_B00S_TO0E. dat
C3_AL_400w/_4MTORR_B00S_TO07. dat Remove
Move Wafer A to Load Lock.dat ser DefneH Sequnces
IMove Wafer A to Load Lock.dat L’
<-Insert
<-Replace
Download
Total Steps: |10
Close File name must be alpha numberic and less than 80 Characters. If you have downloaded, and hitting close prompts an error, Please rename file.
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To edit an existing Master Recipe sequence:

From the Master Recipe Builder box, click on Open to display all recipes in the Open
Master Recipe screen:

r ]
Open Master Recipe @
Look in: | . Master_Recipe_A LI e ﬁ‘ B~
= Name - Date modified Type *
= L ]1234.dat 4/29/201311:09 AM  DATFi
Recent Places | -
|| Auto Load Wafer A.dat 4/23/2013 3:35 PM DATFi =
- | Auto Pump.dat 4/20/20139:5TAM  DATFi| |
Desktop || Auto Unload Wafer A.dat 4/29/201310:48 AM DATFi
- |_|bias1.dat 4/29/201311:24 AM  DATFi
‘-zﬁ;J || C1_Ni_400W_2mTorr_900s.dat 5/30/2013 3:39 PM  DATFi
Libraries || C1_Ni_500W_2mTorr_900s.dat 5/22/2013 215PM  DATFi
5 | €2 _Cr 400W_2mTorr_300s.dat 5/6/2013 12:47 PM DATFi
e || C2_Cr_400W_2mTorr_600s.dat 5/1/2013 5:45 PM DAT Fi
Computer || C2_Cr_400W_4mTorr_1200s.dat 5/23/20139:34 AM  DATFi
‘;i || C2_Cr_400W_5mTorr_600s.dat 4/30/2013 3:40 PM  DATFi
Notwok || C3_AI_400W_2mTorr_1200s.dat 5/16/201310:03 AM DATFi
1C3 Al 400W 2mTorr 3000A.dat 5/16/201311:55 AM  DATFi ¥
< | . | »
File name: II L] Open I
Files of type: |dat Files L] Cancel I
A 4

= Select the recipe to open or edit by highlighting it and clicking on Open.

= The Master Recipe Builder screen for the selected recipe will be opened.

= Edit the recipe using the Clear All, Remove, Add, Insert or Replace buttons.
= Click Save or (Save As and rename recipe if necessary)

= Click Download to make the current Master Recipe file displayed active and queued
for process.

= Click on the Close button to close the Master Recipe Builder Screen.

Basicheript @

= |If the above screen appears, click OK to complete closing out of Master Recipe
screen. Click CANCEL to keep the Master Recipe screen open and download the
appropriate recipe.
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FACTORY PROGRAMMED SEQUENCES

The following Non-Programmable Sequence Configurations are programmed at the factory
and cannot be reprogrammed by an operator.

Auto Load is a factory-programmed recipe step used to automatically load a substrate from
the load lock chamber to the substrate stage in the process Chamber. The Load Lock will
automatically pump down if the pressure has exceeded the Crossover setpoint.

Auto Unload is a factory-programmed recipe step used to automatically unload a substrate
from the substrate stage from the process Chamber to the Load Lock. The Load Lock will
automatically pump down if the chamber pressure has exceeded the Crossover setpoint. The
Unload sequence will NOT proceed until the Crossover pressure setpoint is reached.

Auto Loadlock Pump: is a factory-programmed recipe step used to automatically pumps
down the Chamber. With reference to the loadlock vacuum gauge and relevant interlocks, the
loadlock is automatically rough pumped from atmosphere via the mechanical to the crossover
pressure. The sequence has completed once the crossover pressure is reached.

Auto Chamber Vent: The Chamber Auto Vent will automatically vent the chamber to
atmospheric pressure with nitrogen. Upon executing the Chamber Auto Vent, the HiVac
valve closes to isolate the pumping system, and then the Chamber Vent Valve opens. The
Vent Valve remains open until the pressure reaches atmosphere and the door switch is
disengaged.

Auto Loadlock Vent: The Loadlock Auto Vent will automatically vent the loadlock to
atmospheric pressure with nitrogen. Upon executing the Auto Loadlock Vent, the loadlock
Vent Valve opens. The Vent Valve remains open until the pressure reaches atmosphere and
the door switch is disengaged.

Auto Cryo Regen: is a factory-programmed recipe step used to automatically regen the
cryogenic pump.

Auto Leak Up: is a factory-programmed recipe step used to automatically pumps performing
the chamber leak up test for 30 minutes.

ALARM VIEW

When an alarm occurs, the information is posted in the Alarm View screen.
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File View Help

UserD: dvi

Role:  SYSMGR Alarm Screen

Mode: Auto 5:01 PM
Recipe  blank_recipe 05/30/13

Date Time |Message
5/30/13 03:23:13PM  DC 1 Power Supply Power Feedback is below Tolerance
5/30/13 03:21:17PM  RF BIAS Power Supply Feedback is below Tolerance

Ack ‘ Mute Alarm

Login Overview ‘ Recipe J Alarm OmnD-mDanLCRacks TalAIﬂtms‘

Date Time Message
5/30/13 03:23:13PM DC 1 Power Supply Power Feedback is below Tolerance
5/30/13 03:21:17PM  RF BIAS Power Supply Feedback is below Tolerance

The Date, Time, Duration of alarm until it is acknowledged and Message describing the event
are all listed on the Alarm View screen.

To silence the alarm, click on the Ack button on the lower left of the screen.

From this screen you can also access a history of an event. Highlight the event you want to
access and select the View Stack button on the bottom left of the Alarm View screen.

Delete

View Stack \ Comments

The Stacked Alarm Messages screen for the selected event will appears as follows:

Stacked Alarm Messa

Alarm |D: ALARM_RF_BIAS_LOW Class: HIGH
Resource ID: $SYSTEM

Date & Time State Message

May 30 15:21:17:... NORMAL RF BIAS Power ...
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The Date & Time, State, if the alarm was acknowledged and Message describing the event of
all the occurrences of this alarm will be listed.

Comments pertaining to a specific event can also be added or viewed for the Alarm View

screen. To view previously posted comments, highlight an event and select the Comments
button. The Alarm Comments screen will appear as follows:

Alarm 1D: ALARM_RF_BIAS_LOW Date: 5730413 03:21:17 PM
Resource ID: $SYSTEM State: NORMAL

Class: HIGH Ack: N

Message: RF BIAS Power Supply Feedback is below Tolerance

Date Comment
May 30 17:06 Adjusted RF Bias tolerance to 10%

Done ] [ Add Comment ] Delete Comment

In order to add a comment, select the Add Comment button on the bottom of the Alarm

Comments screen and the Add Comment screen will appear. Type in the comment you want
to post for this event.

r N
Add Comment L_J%

Adjusted RF Bias tolerance to 10%

[ DK ] [ Cancel ]

[N

Press OK to post the comment to the Alarm Comments screen. The most recent comment will
be posted on top:
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Alarm [D: ALARM_RF_BIAS_LOW Date: 5/30/1303:21:17 PM
Resource [D: $SYSTEM State: NORMAL
Class: HIGH Ack: N

Message: RF BIAS Power Supply Feedback is below Tolerance

Date Comment
May 30 17:06 Adjusted RF Bias tolerance to 10%

Done J LAdd Comment Delete Comment

Press Done to exit the Alarm Comments screen.

OPEN DATALOG

E=re )

e
Organize v Open Print E-mail Burn New folder 8= » [ l@
X Favorites Name Date modified Type Size
B Desktop spare File folder
& Downloads [} datalog Microsoft A 388 KB
=| Recent Places of datalog Mic 1KB
4@ SkyDrive {1 Datalog_Chamber_1 Microsoft Excel M... 1,072K8B I
{15 Datalog_Chamber_2 Microsoft Excel M. 1,204 KB
| ) Libraries B85 Datalog_SQL Microsoft Excel M.. 457 KB
;} Documents
.J‘ Music
k= Pictures
E Videos
1% Computer
& os(c)

e Removable Disk (E:)

G‘! Network
= 2 items selected Title: Add a title Size: 2.22 MB Tags: Add atag
| |“ Authors: Add an author Date modified: 5/30/2013 1:10 PM
—t

Process data is logged for each automatic process. An MS Access database file is generated

per chamber. MS Access provides the ability for the end-user to develop customized Reports
based on these database files.

Opening a file provides entrance to the MS Access database. Data from an automatic process
is collected every five seconds and is available for analyses immediately after the process has
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ended. At the completion of every automatic process, the datalog generates a database file and
clears the datalog. A typical file is shown below.

NOTE: A number of Datalog functions are available on the
PLC Racks screen.

B A S s Datalog_Chamber 1 - Excel 7@ - 8 X

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Signin
;L; E:‘P . Calibri lu A = - p Text General - :."; L‘,‘J Normal Bad : E‘T EX ] g::‘fs“’“ ¥ éy ik
o Format Pt Tu-@E- S-4A Merge & Center = $ - % » % 5 F(Dn"::a;y:s F:::\t.a Good Neutral 7] | tnset Delete Format | 5 é\‘;\tr& SF::((&
Clipboard 5 Font 5 9 5 Number 5 Styles cels Editing ~
B c D E F G H A
P el timestamp Bl AA_1_RUN_NUMBER A VALO i RECIPE NAME_A_VALO B2 seq_NAME DISPLAY A VAL0 B AA C 1 cHAM PRESSURE VALO Bl AA C 1 CRYO PRESs VALO B AA C 1 MANOMETER VAL [ A

848 5/30/1310:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.83354E-07 1.21688E-07 0.349912465
849 5/30/13 10:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.833546-07 1.216886-07 0.349912465
850 5/30/13 10:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.245226-07 0.349912465
851 5/30/13 10:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.877376-07 1.2357E-07 0.383237481
852 5/30/13 10:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.23576-07 0.349912465
853 5/30/1310:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.2357E-07 0.383237481
854 5/30/13 10:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.877376-07 1.245226-07 0.349912465
855 5/30/1310:35 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.2357E-07 0.349912465
856 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.226256-07 0.349912465
857 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737E-07 1.245226-07 0.349912465
8s8 5/30/1310:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.23576-07 0.349912465
859 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737E-07 1.23576-07 0.349912465
860 5/30/1310:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737E-07 1.2357E-07 0.349912465
861 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.23576-07 0.349912465
862 5/30/1310:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.2357E-07 0.349912465
863 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.877376-07 1.23576-07 0.349912465
864 5/30/1310:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.2357E-07 0.349912465
865 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.226256-07 0.316587478
866 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737E-07 1.2357E-07 0.349912465
867 5/30/13 10:36 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.2357E-07 0.249912465
868 5/30/13 10:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.23576-07 0.349912465
869 5/30/1310:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737€-07 1.24522€-07 0.349912465
870 5/30/1310:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.877376-07 1.23576-07 0.349912465
871 5/30/13 10:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.2357€-07 0.349912465
872 5/30/1310:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.877376-07 1.23576-07 0.349912465
873 5/30/13 10:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.23576-07 0.349912465
874, 5/30/13 10:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.24522€-07 0.349912465
875 5/30/13 10:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737€-07 1.23576-07 0.349912465
876 5/30/1310:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.85538E-07 1.24522€-07 0.349912465
877 5/30/13 10:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.855386-07 1.23576-07 0.349912465

878 5/30/1310:37 AM 3 heat_195_stabilize_200.dat stabilize_200 2.87737E-07 1.2357€-07 0.349912465 |
Sheetl | Sheetz | Sheet3 ® < y

READY _FILTER MODE B M -————+ 100%

= Data is time stamped.

= All displayed numeric values are recorded along with data specific to the process i.e.
Recipe Name, Sequence Name, Operator, etc.

= Update by pressing Ctrl +r

NOTE: A number of Datalog functions are available on the
PLC Racks screen.

DATALOG RESET

Dataleg Reset

The Datalog Reset button clears and resets the Datalog files. This button is available in the
PLC Racks screen in Service Mode only.

U of Utah DISCOVERY 69469 Operating Manual 10-7-2016  Page 76 of 106



DENTONVA
DISCOVER
(+1) 856-439-

A CAUTION: Datalog Reset will erase all of the data currently
stored in the Datalog file.

MAXIMUM DATALOG FILE SIZE

A NOTE: The maximum recommended file size for the Datalog
fileis 1 GB.

DATALOG ACTIVATION IN MANUAL MODE

A NOTE: To activate the Datalog function in Manual Mode,

use the Record All button on the PLC Racks screen.

RECORD ALL

Datalog
Record All

The Record All button is used for troubleshooting purposes. It allows the continuous
collection of system data while operating manually — similar to data logging during automatic
recipe sequences.
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UserID: dvi PLC Rack

Role: SYSMGR

Rack 0¢8lo: 2 Rack 0%5lat 3 Rack OV5ke 4 Rack W'Slot & Rack 0rSion 7 Rack U801 8 Rack ovSiot & Rack 0vSiot 10 Rack WSiot 11
ICessCPEl0s spare 1CO9SMDLEAS ICEHUNOLIO ICE94MOL 940 1C835MDLI40 ICEISMOLIO. ICHIALGZ22 ICAMALGIN2
%10001 A1@D[%10017 A1 #1@)] %0017 A1 @[ %Q0033 A1 @f%Q0043 A1@) %A1 8883 %AGO001 HANT 0
| %10002 A2CD)|%10018 A2 %0Q0018 A2 %Q0034 W%AKZ2 7896 0 [%aAns 0
%10003 AICD|%10019 A3, %0019 A3 @) %Q0035 WAI03 32296] %AC0002 | %119 0
%10004 A¢CD|%10020 A4 %Q0020 A @) %Q0036 %AI4 23938| 4125 |az0 99|
10005 ASED|%10021 AS| %Q0021 As@)| %Q0037 o 11| %AQ0003 [ %A1 0
%10006 ABC)(%10022 ABy %0Q0022 As @ %Q0038 46 )[%Q00S4 Asg %AKE 191 3536 | %Atz 0 Datalog
%10007 A7C)|%10023 A7 %Q0023 47 @) %Q0039 8%00«55 71| %ac0004 | %A123 0 Reset
%10008 A8(D)|%10024 A3 @ %0024 s @] %Q0040 A5 @)|%Q0056 As@) %A0B 32703 12798| s,a124 3
%1000 B1@)%10025 81@ %0025 &1 @) %Q0041 19| %aco00s | %A2s 0 Restart Computer after
%10010 B2 %Qo026 52| %Q0042 27 0 [waze 0
%10011 83 %Q0027 834 %Q0043 19/ %AQ0008 AT 0
%10012 B4 @|%10028 B4, %0028 04 @ %Q0044 123 15999 s 128 0 Datalog
%10013 B5Q)(%10029 BS %00029 85 @) %Q0045 19| %aco007 | %129 0 Record All
%10014 B6C)|%10030 86 %00030 66 @) %Q0046 Q0062 56 15 21372| %30 0
%10015 87 @)| %0031 BT 7@ %Q0031 57 @ %Q0047 57 @)|%Q0063 7 %AQO008 AT 0
%10016 88| %0032 BE@ %Q0032 se @] %Q0048 56 @)|%Q0064 834 19, 6425 |y a132 0|

Rack 1/Siot 1 Rack 1181012 Rack 1781t 3 1Skt 4 Ruack 115kt 5 Rack 1S4 Rock 18501 7 Rack Sot 8 Rack 1Slot Rack V/Siot 10
soure (COMNDLEAS___ ICoMMDL ICEMNDLSHD___ ICHAMOLSAO e ICOMALGZZZ ___ ICIMAGRE
%AQ0009 Denton Service Log In
0
%AQ0010
324
%AQ0011
0
%A00012
0
%AQ0013
0
%AQ0014
0
%AQ0015
0
%AQ0016
0
Change
Service
Password
Login h Operator Overview | Recipe | Alarm Datalog [ PLCRacks Tol Alarms  Leakup | Pump Down PEM Program Plasma

Service_Mode
The present status of all system 1/O is displayed continuously on the PLC Rack screen.

This information along with the system schematics is used to troubleshoot the vacuum system
controls. This screen can be used to verify the current status of an interlock, the current value
of an analog input or output, or the current status of a digital input or output.

The PLC Status button provides access to operating software embedded in the PLC hardware
that monitors the status of the PLC hardware.

CAUTION: Software interlocks are NOT active in Service
Mode. Care must be taken to operate the vacuum system in Service
Mode.

DATALOG RESET

Dataleg Reset

The Datalog Reset button clears and resets the Datalog files. This button is available in the
PLC Racks screen in Service Mode only.
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A CAUTION: Datalog Reset will erase all of the data currently
stored in the Datalog file.

MAXIMUM DATALOG FILE SIZE

A NOTE: The maximum recommended file size for the Datalog
fileis 1 GB.

DATALOG ACTIVATION IN MANUAL MODE

A NOTE: To activate the Datalog function in Manual Mode,

use the Record All button on the PLC Racks screen.

RECORD ALL

Datalog
Record All

The Record All button is used for troubleshooting purposes. It allows the continuous
collection of system data while operating manually — similar to data logging during automatic
recipe sequences.
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TOLERANCE ALARMS

26/16  11.35.00AM DC 1 Py

Lo 2126/16  11:16:29AM Ne

User_iD

Gas 1 Fixod Mode Gas 2 Fixed Mode Gas 3 Fixod Mode Gas 4 Fixed Mode
Setpoint poi i
% Tolerance % Tolerance % Tolerance % Tolerance
20 20 20 70

Lowest 1.6

Highest  Lowest L2 Highest  Lowest 08 Highest  Lowest o2 Highest
Gas cos2 | N KM oo | NECKN MEM o+

oc1 Licks RF 1 RE BIAS 1
i i

Setpoi Setpoint
% Tolorance % Tolerance % Tolorance % Tolerance
20 20 20 20
Lowest 0.5 Highest  Lowest 0.8 1 pighest Lowest 04 pighest  Lowsst 00 Highest
cct | NEENICIHN cc: | XN e | N e | K

Login L Operator | Overview | Recipo l Alarm Datalog lPLCRacls Tol Alarms | Leakup | Pump Down |

The Tolerance Alarms screen gives access to all of the adjustable setpoints for active Alarms.

These tolerances can be modified on this screen.

6:21 PM

Ack | 260218

Reset to Default

PEM Program Plasma

CAUTION: Alarm setpoints can be adjusted at any time.
Alarm setpoints should NOT be adjusted in Auto Mode.

Enter desired tolerance setpoint into the white data entry box. The digital value of the lowest
and highsest setpoint will be displayed in two black boxes at all times. The actual value is
displayed in the center yellow box. To set the alarm condition by press the button below the

actual value display box: Grey = Alarm, Red = Abort Process.

DC1
Setpoint
% Tolerance

20
0.5

Lowest ‘ Highest Lowest

DC1

Setpoint
% Tolerance

20
0.5

Highest

SRIRE 7200 (NN co0 § [ 200 |

TOLERANCE SETPOINT

When the actual value for a given parameter is displayed in grey and exceeds the tolerance
limits, an audible alarm will sound and an Alarm message will be displayed. The process will

continue to run.
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When the actual value for a given parameter is displayed in red and exceeds the tolerance
limits, an audible alarm will sound and an Alarm message will be displayed. The process will
be ABORTED.

To set the system to abort the process if a value exceeds the tolerance setpoint, change the
GREY readout button to RED by clicking on it.

A CAUTION: Automatic processes can be ABORTED by
setting the button below the slider to RED.

Text Messages linked to the Tolerance Alarms:
= Temperature Not at SetPoint!!!

= Gas#_Not At Flow !

= DC Power Supply Not at Power !!!

= RF Power Not at Power !!!!

* RF Bias Power Supply Not at Power !!!!

TRENDING

A NOTE: The minimum scale on the vertical axis of the Trend
screen is 0.01.

The Trend charts graphically display readings of main chamber pressure and temperature.

U of Utah DISCOVERY 69469 Operating Manual 10-7-2016  Page 81 of 106



070972015 T T T T T T T T T 07007201
91448AMO 1748803 AM 92048803AM 02348803AM 92648B03AM 02948803AM 93248803AM 93548803AM  9:38:48.803 AM tn:«.mm&«uh |

IBER_PRESSURE 9.15:39.613783 AM 10/09/2015

The charts can be modified for any length of time to track short term or long term trends. The
Chamber Temperature scale can also be modified to a desired temperature range.

DATALOG
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Tables 2 |13 AUTO_PROCESS

0 auro, mocess Timastamp = |timestamp_ - | RUN_NUMBI - | RECIPE_NAN - |SEQ_NAME_ - | WAFER_ID_\ - | AA_CHAM_F - |AA_CRYO_P' - |AA_CRYO_TI - | AA_CAP_MZ - | VAT_I_ACTL - VAT_I_ACTL - AA_NEAT_TI - | AA_GAS_1) - | AA_GAS_2.\ ~ AA_GAS_3.\ - AA_GAS 4.\ -
54322200 417 blank_recipe  blank_seq_¢ o 102193823242 168839645386 06023927331 0.12726606429 050153651569 0
1611:34:06 AM 016 4:34:08 PM 417 blank_recipe  blank_seq_nar ENTERNAME  6A437755€.08 3.4309714€-08 12.8480100632 0 1000 0 1021.93823242 175627171993 0.602392733) 012726606425 043321369171 O
16 11:36:58 AM 016 4:36:58 PM 417 blank recipe _blank_seq_nar ENTERNAME _6.3S74078E-08 3.3787025E-08, 12.8450031261 [ 102192823242 168839645386 06023927331 012726606429 050155651569 0
1611:3937 AM 0164:35:37 M 417 blank_recipe  blank_seq_nar ENTERNAME | 6.2417477€.08 3.3017919€-08 12.8435028534 0 1000 0 102153829242 175627171993 0.6023927331 013514130056 045321369171 O
16 11:47:02 AM 016 4:47:02PM 417 blank recipe blank_seq_nar ENTERNAME  6.1205096-08 3.2050377E-08. 12.8843527222 o 1021.93823242 168839645386 06023927331 019514130056 0.50155651569 0
1611:47:08 AM 0164:47:08 PM 417 blank_rocipe  blank_seq_nar ENTERNAME | 6.1283608€.08. 3.2207336€.08 12.8892717743 o 1021.93823242 166839645306 0.6023927331 0.12726606429 045321369171 O
16 11:47:14 AM D16 4:47:14 PM 417 blank recipe  blank_seq_nan ENTERNAME _6.12810426-08 3.22973366-08. 12.8494281769 o 102193823242 168839645386 0.67026793957 019514130056 045321369171 O
16 11:47:20 AM 016 4:47:20 PM 417 blank_recipe  blank_seq_nar ENTERNAME | 6.12941456.08 32297336608 12.8461723328 0 1000 0 1021.93823242 1.68835645386 0.602392733) 013514130056 045321369171 0
16 11:47:26 AM 016 4:47:26 PM 417 blank_recipe  blank_seq_nar ENTERNAME _ 6.1303045E-08 3.2050377E-08. 12.8504018784 o 1000 0 1021.93823242 1.75627171993 06023927331 013514130056 050155651563 0
16114732 AM 016.4:47:32 M 417 blank_recipe  blank_seq_nar ENTERNAME | 6.12876516-08 3.2297336E-08 128467763623 0 1000 0 1021.93823242 175627171993 0.6023927331 013514130056 045321369171 O
16 11:47:38 AM 016 4:47:38 PM 417 blank recipe  blank_seq_nan ENTER NAME _ 6.1296136E-08 3.2050377E-08. 12.8484562901 0 1000 0 1021.93823242 175627171993 0.67026793957 019514130056 045321365171 0
1611:47:44 AM 016 4:47:44 PM 417 blank_recipe _ blank_seq_nar ENTERNAME | 6.13083206-08 3.2297336E-08 128475160599 o 1000 0 1021.92823242 1.75627171993 0.67026793957 0.12726606429 0.50155651563 0
16 11:47:50 AM 016 4:47:50 PM 417 blank recipe  blank_seq_nar ENTERNAME _ 6.1230206E-08 3.2297336E-08. 12.8466091156 o 1000 0 1021.93823242 175627171993 0.6023927331 012726606425 045321365171 0
16 11:47:56 AM 016 4:47:56 PM 417 blank_recipe  blank_seq_nar ENTERNAME | 6.13022246.08 3.2297336E.08 12.8529548645 0 1000 0 1021.93823242 1.68839645366 0.6023927331 019514130056 045321369171 O
16 11:48:02 AM 016 8:45:02 PM 417 blank recipe _ blank_seq_nar ENTER NAME _ 6.12667326-08 3.2050377E-05 12.88564208%5 0 1000 0 102153823242 1.68835645386 0.67026793957 0.13514130056 045321369171 0
16 11:48:08 AM 016 4:48:08 PM 417 blank_recipe  blank_seq_nar ENTERNAME | 6.128S5526-08 3.22973366-08 12.8442382813 o 1000 0 102193823242 1.75627171993  0.6023927331 019514130056 0.45321369171 O
16 11:48:14 AM 016 445:14 PM 417 blank_recipe _ blank_seq_nan ENTERNAME _ 6.1293619-08 3.2297336E-08. 12.8465423584 0 1000 0 1021,53823242 175627171993 0.6023527331 013514130056 045321365171 0
1611:48:20 AM 0164:48:20 PM 417 blank recipe  blank_seq_nar ENTERNAME | 6.12939676-08 3.22973366-08 12.8442832297 0 1000 © 102192822242 1.68839645366 0.6023927231 019514130056 045321369171 0
16 11:45:26 AM 016 3:45:26 PM 417 blank recipe _blank_seq_nar ENTERNAME _6.1300206E-08. 3.2297336€.08 12.8494281769 0 1000 0 1021.93823242 1.688356453860.6023527331 0.15514130056 085321365171 0
1611:48:32 AM 0164:48:22 PM 417 blank recipe  blank_seq_nar ENTERNAME  6.13024876-08 3.2050377E-08 12.84640593 0 1000 0 102192822242 175627471993 0.6023927331 013514130056 045321369171 0
16 11:48:38 AM 016 448:38 PM 417 blank_recipe _blank_seq_nan ENTERNAME _ 6.1252155€-08. 3.22973366-08. 12.5489504404 0 1000 0 1021.93823242 168839645386 0.67026733957 012726606425 045321369171 0
1611:48:40 AM 016 4:48:44 PM 417 blank recipe  blank_seq_nar ENTERNAME | 6.1207357E-08 3.22073366-08. 12.8842487717 o 1000 0 1021.93823242 1.75627171993 0.67026793957 019514130056 045321369171 0
16 11:48:50 AM 016 4:48:50 PM 417 blank_recipe _ blank_seq_nar ENTERNAME  6.130702E.08 3.2297336E.08 12.8476438522 [ 1000 0 102153823242 1.75627171953 0.67026793357 013514130056 045321365171 0
16 11:48:56 AM 016 4:48:56 PM 417 blank_recipe  blank_seq_nar ENTERNAME  6.1206930E-08 3.2297336E-08. 12.8845796967 o 1000 0 1021.93823242 175627171993 067026793957 019514130056 045321369171 O
1611:49:02 AM 016 4:45:02 PM 417 blank recipe  blank_seq_nar ENTERNAME  6,124386€-08 3.22973366-08 12.441295624 o 1000 0 1021.93823242 168839645386 067026793957 013514130056 045321369171 0
16 11:49:08 AM 016 4:49:08 PM 417 blank _recipe blank_seq_nar ENTERNAME | 6.13113406-08 3.2297336E-08 128477849960 o 1000 0 1021.93823242 175627171993 0.67026793957 012726606429 045321369171 O
16 11:49:14 AM 016 :49:24 PM 417 blank_recipe  blank_seq_nar ENTERNAME  6.12977196-08 3.2297336E-08 12345284462 0 1000 01021.93823242 168839645386 0.6023927331 013514130056 045321369171 0
1611:49:20 AM 016 £:49:20 PM 417 blank recipe  blank_seq_nar ENTERNAME  6.13055426-08 1.2297336E-08 12.8841181183 o 1000 0 1021.92823242 1.75627171993 0.67026793957 012726606429 045321363171 0
1611:49:26 AM 016 4:45:26 PM 417 blank_recipe  blank_seq_nar ENTERNAME  6.1313258€.08 3.2297336€-08. 12.8441686630 0 1000 0 1021.93823242 1.68835645386 0.67026793957 0.15514130056 050153651563 O
1611:49:32 AM 016 449:32PM 417 blank_recipe  blank_seq_nan ENTERNAME  6.1306068E-08 3.2297336E-08 12.8462190628 o 1000 0 1021.93823242 1.68839645386 0.6023927331 0.19514130056 085321369171 0
16 11:49:38 AM 016 4:49:38 PM 417 blank recipe  blank_seq_nar ENTERNAME  6.1301506€.08 3.2297336€-08 12.8500699997 o 1000 0 1021.93823242 1.68839645386 0.67026793957 013514130056 045321369171 O
1611:49:40 AM 016 4:49:44 PM 417 blank recipe  blank_seq_nar ENTERNAME | 6.12960996-03. 3.2297336E-08 12.8497323%3 o 1000 0 1021.93823242 1.68839645386 0.67026793957 013514130056 o
16 11:43:50 AM 016 4:49:50 PM 417 blank_recipa  blank_seq_nar ENTERNAME  6.12356016-08 3.2297336E-08 12.8473166031 0 1000 0 1021.93823242 1.68835645386 0.6023927331 013514130056 0
16 11:49:56 AM 016 4:49:56 PM 417 blank recipe blank_seq_nan ENTERNAME  6.1301868E-08 3.2050377E-08. 12.8548049927 0 1000 0 1021.93823242 1.68839645386 0.6023927331 019514130056 045321369171 0
16 11:50:02 AM 016.4:50:02 PM 417 blank_recipe  blank_seq_nar ENTERNAME  6.1296446.08 3.2050377E-08 128479890823 0 1000 0 1021.93823242 1.75627171993 0.67026793957 012726606429 045321369171 0
16 11:50:08 AM 016 4:50:08 PM 417 blank_recipe  blank_seq_nar ENTERNAME | 6.1322041E.08. 3,2207336E-08, 12.6484840393 o 1000 0 1021.93823242 175627171993 0.6023927331 019514130056 045321369171 0

16 11:50:14 AM 016 4:50:14 PM 417 blank_recipe _ blank_seq_nar ENTERNAME  6.12947066-08 32297336608 12.847893437 0 1000 0 1021.93822242 175627171993 0.6023927331 012726606429 045321369171 0.
s T e < s7avr e 2 amaTarer. ne +n senanaman - v o 4ot sammaen 4 Smomnsstaes n TN anciasance o seasracnaT o

Detashect view o Lock

= Data Log File — Click Access Datalog on the datalog screen to access the data log file
which logs all the auto deposition events.

= The data log file is in SQL format.

EVENT LOG

D14 o 2 v
4 A c 0 E F G H 1 J K L ] N o -
1 Event Log Message

§ open | Clear I Close '

3

5 2016-2-26 17:36:37 Preparing Auto Process

6 2016-2-26 17:36:37 Run Number = 588

7 2016-2-26 17:36.37 Recipe Name = PEM Cathode 4 TiOx 600s dat

8 2016-2-26 17:36:38 User ID=

9 2016-2-26 17.36

10 2016-2-26 17,

11 2016-2.28,

12 2016-2-

13 2016-2-30 17:36:47 High Vac Vahve is Open

14] 2016-2-3 17:36:47 High Vac Vake is Open | ——— |

15 2016-2- 7:36:48 High Vac Vahe Auto Enable On

16 2016226 Auto Load Lock Load Process

1 2016-2- Current Step = 1

18 2016-2-26 1736 .

19 2016-2-26 17:36:48 Load Lo RIS 8 39E-+02 (yBar)

20 2016-2-26 17:36:48 Load Lock Chamber Pressure Sefpoint is 1.00E-03 (uBar)

21 2016-2-26 17:36:48 Load Lock Backing Valve is Closed

2 2016-2-26 17:36:48 Load Lock Chamber Door is Closed

23 2016-2-26 17:36:49 Tum on Load Lock Mechanical Pump

2 2016-2-26 17:36:49 Machanical Pump Auto Enable On

25 2016-2-26 17:36-49 Mechanical Pump is Off

2 2016-2-26 17:36:49 Mechanical Pump is Off

27 2016-2-26 17:36:51 Mechanical Pump is On

28 2016-2-26 17:36:57 Open the Load Lock Rough Valve

29 2016-2-26 17:36:57 Load Lock Rough Valve is Closed

30 2016-2-26 17-36:57 Load Lock Rough Valve Auto Enable On

31 2016-2-26 17:36:58 Load Lock Chamber Pressure is 8 43E+02 (4Bar)

2 2016-2-26 17:36:58 Load Lock Rough Valve is Closed

33 2016-2-26 17:36:59 Load Lock Rough Valve is Neutral

34 2016-2-26 17:37-0 Load Lock Rough Vaive is Neutral

35 2016-2-26 17:37:1 Load Lock Rough Vale ts Open

% 2016-2-26 17:37:2 Wait for Load Lock Crossover Pressure

37 2016-2-26 17:37-2 Load Lock Chamber Pressure is 8 39E-+02 (uBar)

38 2016-2-26 17.37-2 Load Lock Chamber Pressure is 8 39E+02

39 2016-2-26 17:383 Load Lock Chamber Pressure is 1.22E+01

40 2016-2-26 17:39:3 Load Lock Chamber Pressure is 1.25€-01

4 2016-2-26 17:39.13 Oven the Load Lock Rouah Valve -

Eventlog | @ il o
Reody B m - 1 + 1%

» Event Log — Click Event Log to access on the datalog screen the Event Log folder.

= The Event Log file is in Excel format.

U of Utah DISCOVERY 69469 Operating Manual 10-7-2016

Page 83 of 106



DENTONVACUUM, LLC
DISCOVERY® SYSTEM
(+1) 856-439-9100

= The Event Log file is in numerical order.

= The data which selected in the deposition file (T-steps) will be recorded in Event Log
file.

= Two Event Log files, an (auto) event log file and a new (manual) event log file, will be
created when an auto process is executed.

= The (auto) event log file will record the entire event of the current auto process.

= The (manual) Event Log file will save all the manual events happened between the
previous auto process and the current auto process. The (manual) Event Log file will
be deleted if there is no event between the previous auto process and the current auto
process.

OPEN, CLEAR AND CLOSE THE EVENT LOG FILE

Click the “Event Log” button on Event Log Screen to access this screen.

Event Log Message
Open I Clear l Close

2016-2-26 17:36:37 R
2016-2-26 17:36.37 Ry

1

2

3

4

5 2016-2-26 17:36:37 Preparing Auto Process
6 r = 588

7

8

e = PEM Cathode 4 TiOx 600s dat
2016-2-26 17:36:38 Us

9 2016-2-26 17:36:38 Wafer ID = ENTER NAME
10 2016-2-26 17:36.38 Total Steps = 10

11 2016-2-26 17:36:38 Gas 1: Ar

12 2016-2-26 17:36:38 Gas 2 Ar

13 2016-2-26 17:36:47 High Vac Valve is Open

14] 2016-2-26 17:36:47 High Vac Vawe is Open 1
15 2016-2-26 17:36:48 High Vac Vaive Auto Enable On

16 2016-2-26 17:36.48 Auto Load Lock Load Process

17 2016-2-26 17.36.48 Current Step = 1

18 2016-2-26 17:36:48 Check Status of Load Lock Chamber

19 2016-2-26 17:36:48 Load Lock Chamber Pressure is 8 39E+02 (uBar)

20 2016-2-26 17:36:48 Load Lock Chamber Pressure Sefpoint is 1.00E-03 (uBar)

21 2016-2-26 17:36:48 Load Lock Backing Valve is Closed

2 2016-2-26 17:36:48 Load Lock Chamber Door is Closed

2 2016-2-26 17:36:49 Tum on Load Lock Mechanical Pump

24 2016-2-26 17:36:49 Mechanical Pump Auto Enable On
e o

25 2016-2-26 173649 M off

26 is

27 n

28 e

29 2016-2-26 17:36:57 Load Lock Rough Valve is Closed

30 2016-2-26 17:36:57 Load Lock Rough Valve Auto Enable On
31 2016-2-26 17:36:58 Load Lock Chamber Pressure is 8 43E+02 (uBar)
32 2016-2-26 17:36:58 Load Lock Rough Valve is Closed

33 2016-2-26 17:36:59 Load Lock Rough Vahve is Neutral

34 2016-2-26 17:37-0 Load Lock Rough Vaive is Neutral

35 2016-2-26 17:37:1 Load Lock Rough Vave

3% 2016-2-26 17:37:2 Wait for Load Lock Cros essure

37 2016-2-26 17:37-2 Load Lock Chamber Pre 839E+02 (uBar)
38 2016-2-26 17:37.2 Load Lock Chamber Pr 839E+02

39 2016-2-26 17:38:3 Load Lock Chamber Pressure is 1.22E+01

40 2016-2-26 17:39:3 Load Lock Chamber Pressure is 1.25E-01

41 2016-2-26 17.39:13 Open the Load Lock Rouah Valve.

Event Log ®

= Open—To open an Event Log file.

= Clear — To delete an Event Log file.

= Close —To close an Event Log file and return the Event Log Screen.
Click the “Open” button to open the Event Log folder.
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Computer » data (\\testserver2) PROJECTS » Discovery » ASULAB Swatch Group 66536 » Electrical » Software » ASULAB Backup 2014116 » Integrity 36 » Eventlog 0g_Files v |4y
Organize v New folder ]
3 Favorites Name 2 Date modified Type Sze ‘J
B Desktop | Event_Log_Run®3058 blank_recipe 2014-1-15 3_22 14 ABORTED.dat 1714/2014 7:33 AM DAT File 2
8 Downloads || Event_Log_Run=3058 Auto_Unload_Vent.dat 2014-1-13 18 34 5.dat 113/014634PM  DAT File
% Recent Places | Event_Log Run®3057 Auto_Unload_Vent.dat 2014-1-13 18_27_55 Manual Events.dat 1/13/20146:27PM  DAT File
__| Event_Log Run®3057 Slayer Stack OMC 3.dat 2014-1-13 18 _27_35.dat 113 DAT File
4 Uibraries | Event_Log_Run3056 blank recipe 2014-1-13 16_52_10 ABORTED.dst 113/20144:48PM  DAT File
%) Documents | Event_Log_Run®3056 Auto_Load.dat 2014-1-13 15_34_23.dat 1/13/2014 334 PM  DAT File
o Music | Event_Log Run=3056 Slayer Stack OMC 3.dat 2014-1-1317_36_21 Manual Events.dat 1713/2014533PM  DAT File
= Pictures || Event_Log_Run#3055 Auto_MainPump.dat 2014-1-13 14_52_32.dat 1/13/2014 252 PM
B videos | Event_Log_Run®3055 Auto_Load.dat 2014-1-1315_28_28 Manual Events.dat 13/2014 3:06 PM
|| Event_Log Run®3054 Z_Auto_Pump_2.dat 2014-1-13 11 47 5 ABORTED.dat 14 11:46 AM
«& Homegroup |_] Event_Log_Run®3054 Auto_MainPump.dat 2014-1-13 14_51_58 Manual Events.dat 2014 251 PM

] Event Log_Run=3053 Z_ Auto_Pump_2.det 2014-1-13 11_46_28 Manual Events.dat
] Event Log Run®3053 blank recipe 2014-1-1311 45 31.dat

] Event Log_Run®3053 Auto_Unload Vent.dat 2014-1-1217.7_1.dat

] Event Log Run=3052 Stayer Stack OMC 3.dat 2014-1-1217.2_50.dat

2014 11:46 AM
3/201411:45 AM  DAT File
12/2014 506 PM  DAT File
12/2014502PM  DAT

G transfes (\\serverd) (H) || Event_Log_ Run#3051 Auto_Load.dat 2014-1-1216_11_26.dat 1272014 411PM  DAT File

* dvi_engineering (\\testserver2) (K:) | Event_Log_Run#3051 Slayer Stack OMC 3.dat 2014-1-12 16 12 53 Manual Events.dat 1122014 £11PM  DAT File

¥ data (\\testserver2) (P) __| Event_Log Run®3050 Auto_Unload_Vent.dat 2014-1-1216 4 45.dat 171272014 404 PM  DAT File

G Live (\serverd) (59 || Event_Log Run¥3049 Slayer Stack OMC 3.dat 2014-1-12 16 0_27 ABORTED.dat 1122014 400PM  DAT File
S* users (\\serverl) (U) | Event_Log_Run®3048 Auto_Load.dat 2014-1-1215_46_41.dat 1712/2014 346 PM  DAT File Silocts et i
| Event_Log Run=3048 Slayer Stack OMC 3.dat 2014-1-1215_49_54 Manual Events.dat 11272014 348PM  DAT File o

G Network | Event_Log_Run3047 Auto_Unload_Vent.dat 2014-1-1215_39_27.dat DAT File

| Event_Log_Run®3046 Slayer Stack OMC 3.dat 2014-1-1215_36_17 ABORTED.dat DAT File

|| Event_Log_ Run=3045 Stayer Stack OMC 3.dat 2014-1-1215_26 21 Manual Events.dat DAT File

|| Event_Log_Run®3045 Slayer Stack OMC 3.dat 2014-1-1215_25_44 ABORTED.dat

1
1
L 14 3:25 PM DAT File
| Event_Log Run®3044 Auto_Load.dat 2014-1-1215_15_14.dat 1
1
1

22014 315PM  DAT File
2/2014315PM  DAT File
2014307PM  DAT File

] Event_Log Run#3044 Slayer Stack OMC 3.dst 2014-1-1215_25_22 Manual Events.dat
| Event_Log_Run#3043 Auto_Unload Vent.dat 2014-1-1215 7 46.dat 2
|_] Event_Log_Run3042 Auto_Unload Vent.dst 2014-1-1215_4_44 Manual Events.dat 2
|| Event_Log_Run®3042 Auto_Load.dat 2014-1-12 14_56_50.dat 112
|| Event_Log_Run#3041 Auto_Unload Vent.dat 2014-1-12 14 48 S3.dat 112
2/2014 238 PM DAT File
2
2
2

2014 257PM  DAT File
W4 26PM  DAT File

2014 248 PM DAT File
] Event_Log Run#3040 Auto_Unload_Vent.dat 2014-1-1214_43_26 Manual Events.dat v}
| Event_Log_Run=3040 Auto_Load.dat 2014-1-1214_36 7.dat 112/2014236PM  DAT Fite

|_] Event_Log Run#3039 Auto_Unload_Vent.dat 2014-1-12 14 28 53.dat 112/2014228PM  DAT File

] Event_Log_Run#3038 Slayer Stack OMC 3.dat 2014-1-1214_20_44 ABORTED. dat 1
| Event_Log_Run3037 Auto_Load.dat 2014-1-1213_23_21.dat 1127201412
] Event_Log_Run#3037 Slayer Stack OMC 3.dat 2014-1-1213 25 53 Manual Events.dat 112/20141:24 PM

] Event_Log_Run3036 Auto_Unload Vent.dat 2014-1-12 13 13 37.dat 1
] Event_Log_Run#3036 Auto_Load.dat 2014-1-1213 17_2 Manual Events.dat 1
] Event_Log_Run#3035 Slayer Stack OMC 3.dat 2014-1-1212_53_2.dat 1

1

2014 1:13 PM
2/20141:16 PM
2/201412:57PM  DAT File
2

2

| Event_Log Run#3034 Auto_Load.dat 2014-1-1212_2_46.dst
Fuent | oo Run®3034 Staver Stack OMC 3.dat 214121212 8 11 Manual Fyents.dat

141202PM  DAT File
2141203 PM __DAT File

4053 items  Offiine status: Online
Offine availability: Not available

Select a desired event log file to open.

U of Utah DISCOVERY 69469 Operating Manual 10-7-2016  Page 85 of 106



Home Review

Inset  Pagelayout  Formuias

.t Arial S0 AT A [ ] S T X w
e oo Insert Delete Format @ra-
[ - TR 53 Merge & Center - % (28 onat F et Del
e g parmat Pt | [ B[] (O [0 GG i v e - [0 [580)| Conationt st Delete Fomat | (L
Clipboard i Font . Alignment . Number Styles Celts Edting
B4 v S|
A B [_c D E ELlGulun i J K Lo

| 1 EventLog Message
|2 Open Clear I I Closel

3
21 2014-1-12 16_12_54 Gas 1: Oxygen
22 2014-1-12 16_12_54 Gas 1: 02
23 2014-1-12 16_12_54 Gas 2: Methane
|24 2014-1-12 16_12_54 Gas 2: CH4
125 2014-1-12 16_12_54 Gas 3. Nitrogen
26 2014-1-12 16_12_54 Gas 3: N2
27 2014-1-12 16_12_54 Gas 4: Oxygen
28 2014-1-12 16_12_54 Gas 4. 02
29 2014-1-12 16_12_54 Gas 5: Methane
30 2014-1-12 16_12_54 Gas 5: CH4
131 2014-1-12 16_12_54 Gas 6: Nitrogen
|32 2014-1-12 16_12_54 Gas 6: N2
133 2014-1-12 16_12_54 Gas 7: Oxygen
34 2014-1-12 16_12_54 Gas 7: 02
135 2014-1-12 16_12_54 Gas 8: Methane
136 2014-1-12 16_12_54 Gas 8: CH4
|37 2014-1-12 16_12_54 Gas 9: Nitrogen
138 2014-1-12 16_12_54 Gas 9: N2
39 2014-1-12 16_12_54 Gas 10: Argon
40 2014-1-12 16_12_55 Gas 10: Ar
41 2014-1-12 16_12_55 Gas 11: Argon
|42 2014-1-12 16_12_55 Gas 11: Ar
43 2014-1-12 16_12_55 Gas 12: Oxygen
44 2014-1-12 16_12_55 Gas 12: 02
145 2014-1-12 16_12_55 Gas 13: Nothing Yet
| 46 2014-1-12 16_12_55 Gas 13: TMS
|47 2014-1-12 16_12_55 Gas 14: Nothing Yet
|48 2014-1-12 16_12_55 Gas 14: C6H12
49 2014-1-12 16_12_55 Gas A: Oxygen
150 2014-1-12 16_12_55 Gas A: 02
51 2014-1-12 16_12_55 Gas B: Oxygen
|52 2014-1-12 16_12_55 Gas B: 02
53 2014-1-12 16_12_55 Cathode 1 kWatt Hours: 53.3927955627441
54 2014-1-12 16_12_55 Cathode 2 kWatt Hours: 29.5825805664063
55 2014-1-12 16_12_55 Cathode 3 kWatt Hours: 4.71701431274414
56 2014-1-12 16_12_55 Cathode 1: Silicon
M 4 b W Event Log <73 0 ¥ a

[Resay [T e ——)

EVENT LOG ALL INFO

87 o s v
4 A B c D E F [ H 1 J K L M N
1 Event Log Message
§ Open |  Clear Close
4 The recorded file name is
3 Event_Log_Run#588 PEM Cathode 4 TiOx 600s dat 2016-2-26 18_1_30 dat
6 Total Rows 1315
7] N | 3 4 5 6 7 8 9 10 1" 12 13 14
8 Time Run Number Sequence Name User Wafer ID  Chamber Pressure (Torr) Gas 1 Feadback Ges 2 Feedback Gas 3 Feedback Gas 4 Feedback Temperature DC 1 Current
9 5:36:44 PM 588 Auto Load i ENTER NAME 1.48€-07 074 06 0 031 102194  422E-03
10 5:36:45 PM 588 Auto Load i ENTER NAME 1.48€-07 074 06 0 031 102194  4226-03
11 5:36:47 PM 588 Auto Load i ENTER NAME 1.48E-07 074 06 0 031 102194 001
12 5:36:48 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 [ 031 102194  422E-03
13 5:36:49 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 [ 031 102194 422603
1 5:36:50 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 0 031 102194 422603
15 5:36:51 PM 588 Auto Load v ENTER NAME 1.48€-07 074 06 o 031 1021.94 4.226-03
16 5:36:52 PM 588 Auto Load v ENTER NAME 1.486-07 074 06 0 033 102194 422601
17 5:36:53 PM 588 Auto Load v ENTER NAME 148€-07 074 053 [ 031 102194 001
18 5:36:54 PM 588 Auto Load v ENTER NAME 1.48E-07 067 06 0 031 102194 001
19 5:36:55 PM 588 Auto Load i ENTER NAME 148E-07 074 06 [ 033 102194 001
20 5:36:57 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 0 033 102194  422E-03
21 5:36:58 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 0 031 102194 422603
22 5:36:59 PM 588 Auto Load v ENTER NAME 1.48E-07 074 08 [ 031 102194  422E-03
2 5:37:00 PM 588 Auto Load o ENTER NAME 1.48E-07 074 06 [ 031 102194 422603
24 537:01 PM 588 Auto Load v ENTER NAME 147E-07 074 06 0 031 102194 422603
2 5:37:02 PM 588 Auto Load v ENTER NAME 1.47E-07 074 06 [ 031 102194 422603
2 537.03 PM 588 Auto Load v ENTER NAME 147607 074 06 0 031 102194  4226-03
21 5:37.04 PM 588 Auto Load v ENTER NAME 147€-07 074 06 [ 033 102194 001
28 5:37:06 PM 588 Auto Load i ENTER NAME 147€-07 074 06 0 033 102194 001
29 5:37:07 PM 588 Auto Load v ENTER NAME 147€-07 074 06 0 031 102194 001
30 5:37:08 PM 588 Auto Load ovi  ENTER NAME 1.47E-07 074 06 0 031 102194  422E-03
31 5:37:00 PM 588 Auto Load v ENTER NAME 147€-07 074 06 [ 031 102194 422603
32 537:10 PM 588 Auto Load o ENTER NAME 147E-07 074 053 [ 031 102194 422603
33 5:37:11 PM 588 Auto Load o ENTER NAME 1.47E-07 074 06 0 033 102194 422603
34 5:37:12 PM 588 Auto Load v ENTER NAME 1.48€-07 074 06 0 033 102104 422603
35 537:13 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 0 033 102194  422E-03
36 53714 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 [ 031 102194  4226-03
37 537.16 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 0 033 102194  4226-03
38 53717 PM 588 Auto Load dvi  ENTER NAME 1.49E-07 074 06 0 031 102194 001
39 5:37:18 PM 588 Auto Load v ENTER NAME 1.49€-07 074 06 [ 033 102194  422E-03
40 53719 PM 588 Auto Load v ENTER NAME 1.49E-07 074 06 0 031 102194  422E-03
41 5:37:20 PM 588 Auto Load v ENTER NAME 1.48E-07 074 06 [ 031 102194 001 -
Event Log All | Chamber pressure | Chamber Pressuce Chart | Temperature | Temperature Chart | DC1 | DCLChat | DC2 | OC2.Chan | REL | REIChat | REBws | RFSasChan | @ . >
Besty B om oo - (T

= Event Log All Info — Click Event Log All Info to access the Event Log All Info.
= The Event Log All Info is in numerical order too.
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= The Event Log All is in Excel format.

= All the data associated with event will be recorded in Log Event All Info file.

= An Event Log All file will be created when an auto process is executed.

= The (auto) event log file will record the entire event of the current auto process.

OPEN, CLEAR AND CLOSE THE EVENT LOG FILE

Click the “Event Log” button on Event Log Screen to access this screen.

| Home s ata  Revew  View A -

Ot =l - A

# Arial ~{10 AL = * 8| L})

43 Copy = | g Fn- 4

Paste B Z U \ 5 e | $ - B Insert Delete Format Find &
'€ Format Painter F % - . 3 Cleat ~ il

Chipboard »

@ Security Waming Macros have been disabled
A37 - S

¥
A B c D E F G H 1 J =
Event Log Message

| Openl C|ear| I closel

1

2
3 |
4 The recorded file name is
5

6

d.

8

9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
3
34
35

36
1) —
[ > W Event_Log ANl Chamber Pressure Chamber_Pressure_Chart _ Cathode i . Cathode 1 Chart  Cathode 2 , Cathode 2 Chart - Cathode 3 DC , Cathode 3 OC Chart Cathode 3 RF , Cathodd

-y (5500 D aasnent) T=—0]

= Open—To open an Event Log All file.

= Clear — To delete an Event Log All file.
= Close —To close an Event Log file and return the Event Log screen.
Click the “Open” button to open the Event Log All folder.
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DENTONVACUUM, LLC
DISCOVERY® SYSTEM
(+1) 856-439-9100
[X) Open - T ———
GQ [0 » Computer » 0S(C) » CIMPLICITY » Integrity 36 » EventLog All » Log Files
l Organize v New folder 2y 0 @
R Microsoft Office Excel Hstva
) ] Event_Log_Run®1319 C1 Si02 try5.dat 13
3¢ Favorites L] Event_Log Run¥1319 C1 Si02 try5.dat 13..
l B Desitop L) Event_Log_Run®1319 C1 Si02 try5.dat 13...
| 8 Downlosds ) Event_Log Run#1319 C1 Si02 tn5.dat 13..
% Recent Places L] Event_Log Run#1319 C1 Si02 tny5.dat 13...
L] Event_Log Run#1319 C1 Si02 try5.dat 13...
 Libraries ) Event_Log Run#1320 C1 Si02 try5.dat 13...
¥ Documents L] Event_Log Run#1320 C1 Si02 try5.dat 13...
| o Music __| Event_Log_Run#1321 C1 Si02 try5.dat 13...
& Pictures Event Log Run¥1321 C1 Si02 tny5.dat 13...
B Videos __] Event_Log_Run®1322 blank_recipe 13-9-2...
) Event_Log_Run#1322 C1 Si02 try5.dat 13
& Homegroup | Event_Log_Run#1322 C1 $i02 tryS.dat 13...
_] Event_Log_Run¥1322 C1 502 tny5.dat 13...
1% Computer ] Event_Log Run®1324 C1 Si02 tny5.dat 13...
& 0s(C) | Event_Log Run#1325 C1 Si02 try5.dat 13...
| = CORSAR (D) L] Event_Log_Run#1326 C1 Si02 try5.dat 13...
= Removable Disk (E) ] Event_Log_Run#1326 C1 Si02 try5.dat 13...
G transfer (\serverd) (H) L] Event_Log Run¥1327 C1 Si02 try5.dat 13...
4 dvi_engineering (\\testserver2) (K:) L) Event_Log_Run#1331 C3 ANy Calib op.d...
| S# data (\\testserver2) (P:) | Event_ Log_Run=1332 C3 AxOy Calib op.
4 Live (\serverl) (%) ) Event_Log Run<1333 C3 AOy Calib op.
S users (\serverd) (U) ] Event_Log_Run#1334 C3 AkOy Calib op....
| € Network
|
|
|
|
|
|
|
|
|
|
|
‘ File nsme: - -

Select a desired event log all file to open. Below are some Event Log All data file sample
screens.

Event Log All Data:
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DENTONVACUUM, LLC
DISCOVERY® SYSTEM
(+1) 856-439-9100
O i ﬁ &y @ @ @ i i @ Event_Log_Allxls [Read-Only] [Compatibility Mode] - Microsoft Excel DX
Pngﬁ:jvnul Fnl@lzs ©- = x
4 * Fut Arial o -|ASaE| = i Wrap Text mg‘; - ||| Femm T @ A AutoSum ‘}\( ‘%
— 53 copy 3 B = 23 5} — — 8] Fill - Z i
P 5 borat it | [0 [ O] M ok | bt [l St o T OSe FO |  ce Ftr Soat
Clipboard i Font i Alignment Number & Styles Cells Editing |
[ BS ~Q fe J Event_Log_Run#3026 Slayer Stack OMC 3.dat 2014-1-10 20_39_43.dat
P A | B l...¢c | D E E | G | H | | J
1 [Event Log Message
g I Open Clear | Close I
4 The recorded file name is :
i\ Event_Log Run#3026 Slayer $tack OMC 3.dat 2014-1-10 20_39_43.dat
6
7
8 Time Run Number Sequence Name User Wafer ID Chamber Pressure Turbo Backing Pressure Load Lock Turbo Backing Press
9 7:50:00 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.58E-03 1.08
10 7:50:01 PM 3026 C1 SIN HI_TO00 tom ENTER NAME 2.58E-03 1.08
1 7:50:02 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.56E-03 1.08
12 7:50:03 PM 3026 C1 SIN HI_T0O00 tom ENTER NAME 2.56E-03 1.08
13 7:50:04 PM 3026 C1 SIN HI_TO00 tom ENTER NAME 2.56E-03 1.07
14 7:50:06 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.55E-03 1.08
15 7:50:07 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.55E-03 1.08
16 7:50:08 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.54E-03 1.07
17 7:50:09 PM 3026 C1 SIN HI_T0O00 tom ENTER NAME 2.54E-03 1.07
18 7:50:10 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.53E-03 1.07
19 7:50:11 PM 3026 C1 SIN HI_T0O00 tom ENTER NAME 2.53E-03 1.07
20 7:50:12 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.53E-03 1.07
21 7:50:13 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.53E-03 1.09
22 7:50:14 PM 3026 C1 SINHI_T000 tom ENTER NAME 2.52E-03 1.08
23 7:50:15 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.52E-03 1.08
24 7:50:16 PM 3026 C1 SIN HI_TO00 tom ENTER NAME 2.52E-03 1.08
25 7:50:17 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.52E-03 1.07
26 7:50:19 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.51E-03 1.07
27 | 7:50:20 PM 3026 C1 SIN HI_TO00 tom ENTER NAME 2.51E-03 1.07
28 7:50:21 PM 3026 C1 SINHI_TO00 tom ENTER NAME 2.51E-03 1.05
29 7:50:22 PM 3026 C1 SIN HI_T0O00 tom ENTER NAME 2.51E-03 1.07
30 7:50:23 PM 3026 C1 SIN HI_T000 tom ENTER NAME 2.51E-03 1.07
24 | _7-5N:24 DM 2028 4 QIN HI_TONN I:MTIZD AAME ENE N2 0

Event_Log Chamber_Pressure .~ Chamber_Pressure_Chart _~ Cathode 1 -

Ready |

Cathode_1_Chart

2
Cathode 2 Cathode_2_Chart -~ Cathode_3_DC _~

Chamber Pressure Data:

H9 ¢ FRARSIR )+ Event_Log_Allxls [Read-Only] [Compatibility Mode] - Microsoft Excel S
Home Insert Page Layout Formulas Data Review View @ - = x
bkt Arial o A A [B =] | SiwepTe Time - = Normal Bad Fam B ) || S Avtosum =
PT‘%&W ] "IA'AH :“»‘ i <8 50 c%jlﬁ . Frtr?:i-?—lt - ﬁcﬁ
3t £ Format painter || B2 L[]S A = EdMergeaCenter - | [§ ~ % 9 |[%8 5% S fag (G Neutral < | st Detete Fomat | ) ot Fnda
Clipboard e Font & Alignment Number iF Styles Cells Editing |
| 1 ~Q@ £
A ] B c D E F G H I J
1 Event Log Chamber Pressure
,g_ Easy Clear Close
4 The recorded file name is :
15| Event_Log_Run#3026 5layer $tack OMC 3.dat 2014-1-10 20_3% 43.dat
6
7]
8 Time Chamber Pressure
9 7:50:00 PM 2.58E-03|
_10] 7:50:01 PM 2.58E-03|
11 7:50:02 PM 2.56E-03|
(12| 7:50:03 PM 2.56E-03)
13 7:50:04 PM 2.56E-03|
14 7:50:06 PM 2.55E-03]
15 7:50:07 PM 2.55E-03|
16 7:50:08 PM 2.54E-03|
A7 7:50:09 PM 2.54E-03|
18 7:50:10 PM 2.53E-03|
19 7:50:11 PM 2 53E-03
20| 7:50:12 PM 2.53E-03|
Bl 7:50:13 PM 2 53E-03)
22 7:50:14 PM 2.52E-03|
23 7:50:15 PM 2 52E-03
24 7:50:16 PM 2.52E-03)
25| 7:50:17 PM 2.52E-03|
2 7:50:19 PM 2 51E-03
27 7:50:20 PM 2.51E-03|
28 7:50:21 PM 2.51E-03|
29 7:50:22 PM 2.51E-03
30 7:50:23 PM 2.51E-03|
- | 7-60:24 DA - -
Event_Log_All | Chamber_Pressure . Chamber_Pressure_Chart  Cathode_2_Chart . Cathode_3_DC -
Ready | Average: S6:11:04  Count: 5376 Sum: 301934:39:50 |[E5
Chamber Pressure Chart
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DENTONVACUUM, LLC
DISCOVERY® SYSTEM
(+1) 856-439-9100
H9 ¢ ARSI )+ Chart Tools Event Log_Allxls [Read-Only] [Compatibility Mode] - Microsoft Excel TEX
Ca) [ S — .
| Home | nsert Pagelayout  Formulas Data Review  View Design Layout Format @ - = x
E= % cut = e || — I | iman) | e T EEFh (| = Autosum - A
Calibri (Body) ~ 10 = =1 Wrap Text ) Normal Bad +am
S alibri ,oy (A w7 ||f EWapie — ﬁ_,[ =5 ST (&) Fin - ? (ﬁ
0 .0 Neutra
P rormat e | (B2 T[] QA (it ] | Conctioral Fammat | Good 7] [zsAe et 5 e S
Clipboard D Font ) Alignment iE] Number {E] Styles Cells | Editing
Chart 1 e £ |
A [ B [ ¢ [ D T 3 T T NN N Y Y P 3 L [ m [ N o | P T I T T | U vi
Chamber Pressure
4 | 9.00E+00
"7 | B.00E:00 P;
8| 4
-8 [ 4
0| 7.00E+00
Ut 2 2 4
A 2
| 6.00+00
:[; b b | 4
16| 5.00E:00 4 4
5 P >
19| 4.00€+00 i
19 q [
- b
21 3
22| 3.008400
gn 1 > _
2% 4 s b 4
2.00E+00
| 3 > 4
26 b
| b
28| 1.00E+00
31| 0.00E:00
%, K3 %, K3 %,
K %, ® %, S A
34| -1.00e:00 % % % %

< Chamber_Pressure (. Cathode_1_Chart

Ready | Denton_Spectrometer - Microsoft Visual Basic 2010 Expressi
Cathode 1 Data:

H9 ¢ ARSI )+ Event_Log_Allxls [Read-Only] [Compatibility Mode] - Microsoft Excel _ = x

 Cathode_2 Chart

Home | Insert Page Layout  Formulas Data Review  View © - = x

& Cut 5 = = = [ |= x = H A l—\ R T P || = Avtosum -
=] S Arial 1 sl :H?] S5 Wrap Text Time ﬂ i Normal Bad =iz §< Fen ﬂ (ﬁ
POSE g ormat panter || B 2000w (B[O A | B 2 o | i weroe o cntes - | 185 1 8| Comattiol Formet | Good eaa 5 || P B e e o
Clipboard D Font | Alignment S Number & Styles Cells | Editing

| c8 ~Q fe| Time
oA | B escele e le el leaitallelesle e lesloe] ™M [ N
~ 1 EventLog Cathode 1

2 Clear Close I
S

4 The recorded file name is :
| & | Event_Log_Run#3026 5layer Stack OMC 3.dat 2014-1-10 20_39_43.dat

6 |
Ea
.8 | Time DC 1 Current DC 1 Power DC 1 Voltage Gas 1 Gas 2 Gas 3 Plasus 1 Plasus 2 Plasus 3
9 | 7:50:00 PM 0 0 0 0 004 0.11 62 78 70
10 7:50:01 PM 0 0 0 004 0.11 62 78 70
il 7:50:02 PM 0 0 0 0 004 0.11 62 78 70
12| 7:50:03 PM 0 0 0 0 004 011 62 78 70
13 7:50:04 PM 0 0 0 0 004 011 62 78 70
14 7:50:06 PM 0 0 0 0 004 0.11 62 78 70
5] 7:50:07 PM 0 0 0 0 004 01 62 78 70
16 7:50:08 PM 0 0 0 0 004 0.11 62 78 70
| 7:50:09 PM 0 0 0 0 0.04 0.11 62 78 70
18 7:50:10 PM 0 0 0 0 004 0.11 62 78 70
19 7:50:11 PM 0 0 0 0 004 0.11 62 78 70
20| 7:50:12 PM 0 0 0 0 004 011 62 78 70

21 7:50:13 PM 0 0 0 0 004 0.11 62 78 70
22| 7:50:14 PM 0 0 0 0 003 01 62 78 70
23 7:50:15 PM 0 0 0 0 003 0.1 62 78 70
24 7:50:16 PM 0 0 0 0 004 0.11 62 78 70
25| 7:50:17 PM 0 0 0 0 004 0.1 62 78 70
26 7:50:19 PM 0 0 0 0 003 0.11 62 78 70
27 7:50:20 PM 0 0 0 0 004 01 62 78 70
28 7:50:21 PM 0 0 0 0 003 0.1 62 78 70
29 7:50:22 PM 0 0 0 0 004 01 62 78 70
30 7:50:23 PM 0 0 0 0 003 0.1 62 78

24 7-6N-24 DA n n n n nna n11

Event_Log_All <~ Chamber_Pressure Chamber_Pressure_Chart 1 Cathode_1_Chart 2 Cathode_2_Chart

Ready | Average: 42834:34:28  Count: 26860 ‘

Cathode 1 Chart;
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DENTONVACUUM, LLC
(+1) 856-439-9100
O\ H2 - FABREZW )+ Chart Tools Event Log_Allxls [Read-Only] [Compatibility Mode] - Microsoft Excel i
Home Insert Page Layout Formulas Data Review View Design Layout Format @ - = x
@ oot ‘ — e . L o Do FEh || S AutoSum - A
»-| rap Text Bl % | Normal Bad : A &
Dk | = o [ I AT
e ot [P ] G e (300 o) i e
Clipboard ] Font Alignment Number ]l Styles | Cells Editing
| Chart 1 ~Q Jfx | =SERIES(Cathode_1!$1$8,Cathode_11$C$9:5C52693,Cathode_111$9:$1$2693,6)
A B c D E E G H | J K L ] N o P Q R S N9 u Vv ‘i
1| 16000 16
2
3
4
5 | 14000 14
6 ‘”I 4 >
7
8
9 12000 12
10 4
1" 4
12 10000 P 10 ==4=DC1 Current
13
14 p ~8-DC1 Power
15 = DC1 Voltage
o won ntegye
18 == Plasus 2 =
2 0o Plasus 3
21 —=Gas 1
22 =¥ Gas 2
gg 4000 -8—Gas 3
25
26
27| 2000
28
29
30
3 o
32
33
34
-2
| 200

%. 7, .
%, 2, “ % 4
2 &
37
M 4 » M| Event Log Al . Chamber Pressure -~ Chamber_Pressure_Chart Cathode_1 | Cathode_1_Chart < Cathode 2 ~ Cathode 2 Chart - Cathode_3 DC .~ Cathode_3_DC_Chal] I

= RPN E=== ===

EVENT LOG FREQUENCY (MS)

Event Log Frequency (ms)

1000

The frequency of the Event Log All info can be set on this screen (50 - 9999ms).

PUMP-DOWN TEST

To start a pumpdown test,

1) Click the “Auto Pump” button on Overview Screen in Auto mode to lunch an
automatic pump down process.
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1.6e-007

8.4e+002

t
at
atu

8.2e+000

B
.

2) The pump down data is recorded on the screen and saved in Excel format. To view the
live data, click the Pump Down button on Overview screen.

3) To retrieve the previous saved pump down data, click the PumpDown Datalog button
on Pump Down screen.
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Z.81E-00 Chamber Pressure (Torr)

589600 |1 OOE+03
427606 |1.00E+02
e [1.00E+01
31306 |1.00E+00
Seteca | 1.00E-01 Fp—20—40—66—80—7op—
245606 | 1 00E-02
21306 | 1.00E-03
202606 |4 ODE-04
182606 | 1.00E-05
Torete | 1.00E-08 +—— ——
15908 |1 00E-07

-

3r?.3888?‘SH28’6585333528‘8§36=:35:5;:8@nﬂowbaw—i
3
m
2
[

Kl J o

Then select a desired pump down datalog.
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DENTON CUUM, LLC
DISCOV Y® SYSTEM
(+1) 856-439-9100
Open @@

Look in: 1|[j Data_Files vJ @ @ X i (3
]_;5 Mame = d Size  Type Date

A A Pump_Down 01-12-2014 13_16_47.dat 16KB DATFile 1124z

B"‘;'CE;‘;':E 4| Pump_Down 01-13-2014 11_45_24.dat 16KB DATFile 1134
| Pump_Dawin 01-13-2014 11_46_54.dat 16KE DATFile 1131z —

= 4| Pump_Dowin 01-13-2014 14_52_25.dat 16 KB DATFile /1342

L8 7] Pump_Down 10-07-2013 19_33_01.dat 16KB DATFile 10§74

Desktop 4] Pump_Down 10-07-2013 20_07_48.dat 16 KB DATFile 10/7j2

7] Pump_Down 10-08-2013 13_26_17.dat 16KE DATFile 1081

i 4] Pump_Down 10-10-2013 16_00_12.dat 16 KB DATFile 1010,

LY | Pump_Down 10-11-2013 14_08_51.dat 16KB DATFile 1011,

My Documents | | =] pump_Down 10-16-2013 15_56_39.dat 16KE DATFile 10/16,

"IPump Down 10-18-2013 15_24_57.dat 16 KB DAT File 10/18,

g! 4| Pump_Down 10-20-2013 14_56_32.dat 16 KB DATFile 1020,

¢ “t| Pump_Down 10-21-2013 09_50_52.dat 16KE DATFile 1021,

My Computer || - pmp_Down 10-21-2013 09_54_44.dat 16KB DATFile 1021,

= % Pump_Down 10-21-2013 14_02_17.dat 16KB DATFile 1021,

g 4| Pump_Dowin 10-22-2013 17_44_23.dat 16KE DATFile 1022,
Iy Network “| Pump_Down 10-22-2013 18_15_58.dat 16 KB DAT File 10§22, +
Places 2l ] 5

File name: l "J
Files of type: {Pump Down Files {*.dat) v ‘

The desired Pumpdown data will be displayed on the screen.

‘Chamber Pump Down

Time Pnuunl 1
1 7 626402 | oo

2 3.09E+02
3 7.25E+01
4 9.14E+00
5 8.80E-01
6
7
8

1.20€-01
1.76E-05
1.04E-05

9 7 81E-06

S Terew Chamber Pressure (Torr)

11 589E-06

12 49306 100505

13 42706 [1.00E+02 ‘

14 378E-06

15 aaece |1-00E+01 T

16 313606 |1.00E+00

17 287E06

18 2 BAE-06 1.00E-01 e 2U AU 6(/ ev 1(/0

19 245606 |1 00E-02

20 2 28E-06

21 213e06 | 1.00E-03

2 202606

23 191E-06 1.00E-04

24 182606 |1.00E-05

25 1.74E-06

2 167608 | 1.00E-06

27 15906 |1 00E-07

28 1.53€E-06

29 1.47E-06

30 1.41E-06

31 136606

32 131E06

33 126606

34 12306

35 1.19E-06

3% 1.16E-06

3r 1.13E-06

38 1.09€-06

39 1.06€E-06

40 10306

41 1.00E-06

42 967E07

43 9 42E-07

LEAKUP TEST
To start a leakup test,

1) Download the factory-programmed “LeakUp” recipe from master recipe builder
screen.
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2) Click the “Start” button on Overview Screen in Auto mode to lunch an automatic leak
up process.

oml| ofy [FaReaN|laza Lo
—; _’:,_ !
Wl | 0 | 3 | (M

| | |

o

3) The leak up data is recorded on the Leak UP screen and saved in Excel format. To
view the live data, click the Leak Up button on Event Log screen.
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o
o | [ servs | - Leakup Ack | ozize1e

Minute  Chamber Pressure Minute  Load Lock Pressure
1 0.0e+000 1 X
% S Chamber Pressure
2 0.0e+000 2 0.0e+000
2O 0 Den000 Rate of Rise Calculation: S H0e00 1.26-007 Torr
; :m: (Max Pressure - Min Pressure) * Volume / seconds ; z:“:: Loadlock Pressure
X .0e+
6 0.0e+000 Leakup Interval 0 6 0.0e+000 8.4e+002 Torr
g L Leakup Time 0 Seconds 7 00et000
8 0.0e+000 8 0.0e+000
9 0.0e+000 9 0.0e+000
10 0.0e+000 s 10 0.0e+000
1" 0.0e+000 Width 445 Inches " 0.0e+000
12 0.0e+000 Depth 36.0 inches 12 0.0e+000
13 0.0e+000 13 0.0e+000
14 0.0e+000 Chamber Volume 7689 Inches*3 14 0.00+000
15 0.0e+000 15 0.0e+000
16 0.004000 Chamber Volume 1260 Liters 16 0.0e4000
17 0.0e+000 Chamber Max Pressure 0.0e+000 Torr 17 0.0e+000
18 0.0e+000 Chamber Min Pressure  0.0e+000  Torr 18 0.0e+000
19 0.0e+000 Chamber Hase P YR 19 0.0e+000
2 docicto amber Base Pressure | 0.0c orr 5 e
21 0.0e+000 Chamber Leakup Rate  0.0e+000 Torr * Liters / sec 21 0.0e+000
22 0.0e+000 22 0.0e+000
2 0099300 LoadLockVolume 103 Liters 23 0000
24 0.0e+000 24 0.0e+000
25  0.0e+000 Load Lock Max Pressure  0.0e+000  Torr 25  0.0e+000
26 0.0e+000 Load Lock Min Pressure 0.0e+000 Torr 26 0.0e+000
27 0.0e+000 Load Lock Base Pressure | 0.0¢+000  Torr 27 0.0e+000 Leakup Datalog l
A LS Load Lock Leakup Rate | 0.0e+000 Torr * Liters / sec 2B 0063000
29 0.0e+000 29 0.0e+000
30 0.0e+000 30 0.0e+000
Login )‘ Operator ] Overview | Recipe \ Alarm Datalog l PLC Racks  Tol Alarms Leakup Pump Down PEM Program Plasma ‘

4) To retrieve the previous saved leak up data, click the leak Up Datalog button on Pump
Down screen.

Systom Control

18:39 PM
o | ] o | [ Leakup
Minute  Chamber Pressure Minute  Load Lock Pressure

1 0.0e+000 1 00e+000 Chamber Pressure
2 0.0e+000 2 0.0e+000

2 w00 Rate of Rise Calculation S 2083000 1.2 e-0 0 7 TO A

ulation:
; :.onoo: (Max Pressure - Min Pressure) * Volume / seconds ; :~:‘::£ Loadlock Pressure
. .0e

6 00e+000 Leakup Interval 0 6 0064000 8.4e+002 Torr
7 0.0e+000 s Thos o Sty 7 0.0e+000

8 0.00+000 8 0.0e+000

9 0.0e+000 9 0.0e+000

10 0.0e+000 o EXIE 10 0.0e+000

11 0.0e+000 Width = 445  Inches 11 0.0e+000

12 0.0e+000 Derit TEm 12 0.0e+000

13 0.0e+000 13 0.0e+000

14 0.0e+000 Chamber Volume 76896 Inches”3 14 0.0e+000

15 0.00+000 15 0.0e+000

16 0.0e4000 Chamber Volume 1260 Liters 16 0.0e+000

17 0.0e+000 Chamber Max Pressure  0.00+000  Torr 17 0.0e+000

:‘ 0.00+000 Chamber Min Pressure  0.0¢+000  Torr 18 0.06+000

9 0.0e+000 19 0.0e+000
20 0.0e+000 Chamber Base Pressure  0.0e+000  Torr 20 0.0e+000
21 004000 Chamber Leakup Rate | 0.0e+000  Torr * Liters / sec 21 0.00+000
22 0.0e+000 22 0.0e+000
00051009 LoadLockVolume 103 Liters 23 08 0,08 +000
24 0.0e+000 24 0.0e+000
25  0.0e+000 Load Lock Max Pressure  0.0e+000  Torr 25 0.0e+000
26 0.0e+000 Load Lock Min Pressure  0.0e+000  Torr 26 0.0e+000
27 0.0e+000 Load Lock Base Pressure | 0.0e+000 Torr 27 0.0e+000 Leaku P Datalog ‘
28 0.0e+000 e, 28 0.0e+000

k 0.06+000  Torr * Liters /
2 o Load Lock Leakup Rate | 0.0¢ orr * Liters / sec o e
30 0.0e+000 30 0.0e+000
‘ Login h 5 Operator }’ Overview | Recipe l Alarm Datalog l PLC Racks Tol Alarms Leakup Pump Down ‘ PEM Program Plasma ‘

And click the open button on the following screen.
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Chamber Leakup. Date Load Lock Leakup Date
Time Pressure Chamber Volume 2/9/2016 Time Pressure Load Lock Volume 2/9/2016
1 1.59€-06 1260 1 Liters 1 1.00E-01 102 98 Liters
2 205E06 2 100601
3 407E06 Chamber Base Pressure 3 1.00E01 Load Lock Base Pressure
4 508E06 4.53E-08 Torr 4 1.00E01 0.1 Torr
5  597E-06 5 1.00E01
6 67306 Leakup Rate 6 1.00E01 Leakup Rate
7 730606 1176-05 TorrLitersisec 7 1.00E01 1.06E-04 TorrLiters/sec
8 79606 8 1.00E01
2 g;‘;ig‘; Chamber Pressure (Torr) 21 ﬁj: Load Lock Pressure (Torr)
:; ?gf:g‘; 1.00E+00 yrrrrrerrrrrrrrerereereeeeeere :; :g;z: 1.00E+00 e
13 1.06E-05 7 19 20 13 1.00E-01 7 70 20
M e
14 11€e05 | 1.00E-01 14 1.00E-01
15 1.16E-05 15 1.00E01
16 120605 16 1.00E-01
17 1.24€-05 1.00E-02 17 1.00E-01
18 128605 18 1.00E-01
19 1.326-05 100E_03 19 1.10E-01
20 136605 20 1.00E01
21 13905 21 1.00E-01
2 14305 | 1.00E-04 2 110601
23 147605 23 1.00E-01
24 150605 e 24 110601
25 1ss0s | 1-00E-05 25 1.00E-01
2% 157605 % 110601
21 1606-05 | 1.00E-06 27 110601 1.00E-01 ANAASIN
28 163E-05 28 1.00€-01
29 1.66E-05 29 1.10E-01
30 168605 30 110801

Then select and open a desired leak up datalog file.

Signin |

@ open [=X=)
[ » Computer » Local Disk (C) » CIMPLICITY » Integrity 36 » Leakup » Data Files ~ [ 4| Search D ol
Organize v Newfolder - A @ o
= bt Delete Format Sort & Find &
0 Microsoft Brcel Name Date modified Type Size T &0 e selects
] Leakup 08-21-2012 06 38 32.dat 2012/08/217:38 AM  DAT File 16K8 cels Editing
I Favorites ] Leakup 08-22-201205_30_11.dat 2012/08/22630 AM  DAT File 16K8 Date
I Desktop ] Leakup 08-23-201205_30_11.dat 2012/08/23630 AM  DAT File 16KB | Lock Volume
1 Downloads ] Leakup 08-24-2012 05 30_11.dat 2012/08/246:30 AM  DAT File 16K8 Liters
i Recent Places ] Leakup 08-25-201205 30 11.dat 2012/08/256:30 AM  DAT File 168
& SkyDrive ] Leakup 08-26-2012 05_30_11.dat 2012/08/266:30 AM  DAT File 16KB Lock Base Pressure
| Leakup 08-31-2012 05_30_12.dat 2012/08/316:30 AM  DAT File 16KB uBar
9 Libraries L] Leakup 09-27-201205 30 12.dat 2012/09/276:30AM  DAT File 168
[ Documents ] Leakup 09-28-2012 05_30_12.dat 2012/09/286:30 AM  DAT File 16K8 |lpRate
@ Music L] Leakup 10-01-201205 30 12.dat 2012/10/01 630 AM  DAT File 168 I uBarLiters/sec
i) Pictures 1] Leakup 10-07-201311 29 16.dat 213/10/0711:29...  DAT File 16K8
[ Videos || Leakup 10-07-2013 11 55_39.dat 2013/10/07 11:55 DAT File 16 KB Id Lock Pressure (pBar)
] Leakup 10-07-201311_58_03.dat 2013/10/0711:558 .. DAT File 168
18 Computer ] Leakup 10-07-201312,04 55.dat 2013/10/071204 .. DAT File 16K8
&, Local Disk () L] Leakup 10-07-201318 49 19.dat 2013/10/07649PM  DAT File 16K8 -
= CORSAR (F) L] Leakup 10-08-2013 0934 49.dat 2013/10/089:34 AM  DAT File 168 -~
] Leakup 10-21-201311 05 11.dat 2013/10/211105...  DAT File 16K8
G Network 1] Leakup 10-21-2013 18 46 14.dat DAT File 16 K8
1] Leakup 10-22-2013 08_20_56.dat 2013/10/22820 AM  DAT File 16K8
] Leakup 11-04-2013 0910 35.dat 2013/11/04310 AM  DAT File 16K8 3
] Leakup 11-14-201313 41 03.dat DAT File 168

File name:

~ | Leakup Files

EOTOTOTOTOTOTOTOTOTOTOTOOTOTOTOTOT o010

70 20

In)

pumpdown leakup

The desired leak up data will be displayed on the screen.

2014/01/22
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Chamber Leakup Date Load Lock Leakup
T

Time  Pressure | o0 Chamber Volume 21912016 ime  Pressure
1 1.59€-06 1260 1 Liters 1 1.00E-01
2 295606 2 1.00E-01
3 407E-06 Chamber Base Pressure 3 1.00E-01
4 508E-06 4.53E-08 Torr 4 10001
5  597E-08 5 1.00E-01
6  673E08 Leakup Rate 6  1.00E-01
7 730606 117605 Torr*Litersisec 7 1.00E01
8 7.92E-06 8 1.00E-01
‘90 2;‘;‘;: | Chamber Pressure (Torr) | ‘90 :%;g:
:; fggggﬁ.moemo R BERREEEREEEEEECEEEEE :; :%E'g:

05 | s
13 106E-05 | 77"7e 7o 20 | 13 1.00E-01
14 111605 | 1.00E-01 | 14 1.00E-01
15 1.16E-05 | | 15 1.00E-01
16 12005 | 16 1.00E-01
w7 1oae0s | 1.00E-02 | 17 100e01
18 1.28E-05 | | 18 1.00E-01

% Tiaes]| 100503 [ 2 roeor
21 1.39E-05 | | 21 1.00E-01
22 14305 | 1.00E-04 | 2 110601
23 147605 | 23 1.00E-01
24 150605 | 24 1.10E-01
25 1.54E-05 | 1.00E-05 § | 25 1.00E-01
2 157E05 | ; | 2% 1.10E-01
27 160605 | 1.00E-06 | 27 1.10E-01
28 163E-05 | 28 1.00E-01
29 1.66E-05 ! | 29 1.10E-01
30 168E-05 | 30 1.10E-01

Load Lock Volume 19/2016
102 98 Liters

Load Lock Base Pressure
0.1 Torr

Leakup Rate
1.06E-04 Torr"Liters/sec

Load Lock Pressure (Torr)
1.00E+00 T R ARRRRERE
|Titmg 70 <0
1.00E-01 ALAANS

LIST OF MECHANICAL DRAWINGS

DESCRIPTION

DRAWING NUMBER

.25” Dia. Rotary Motion Assy. 0041-001-008
Bias Rotation Assy. 044-017-024
Shutter Assy., -Swing 0058-138-022

Water Piping Assy.

0058-341-012

General Arrangement & Floor Plan

0058-344-002

Rotation Assy.

0058-344-010

Air Piping Assy.

0058-344-011

Vacuum Piping Assy. 0058-344-013
Rotation Assy. 0058-344-014
Gas Purge Assy. 0058-344-020
Table Assy. — Water Cooled 0058-344-021
Utility Arrangement 0058-344-100

Schematic, P & Id

0058-344-110

Shutter Assy.

0058-020-210

Shutter Drive Assy,

0058-020-275

Assy. Transfer Robot

0084-064-014

Assy. Slide St’d Transfer Loadlock Robot

0084-064-016

Assy. Drive St'd Vacuum Linear Positionner

0084-064-017
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DENTONVA
DISCOVER
+1) 856

(

UuM, LLC
® SYSTEM
9100

-439-

DESCRIPTION

DRAWING NUMBER

1”7 Blank Plug Assy.

0092-003-041

Process Gas Assy.

B-8053-047-SHT1

Process Gas Assy.

B-8053-047-SHT2

EQUIPMENT LIST — SERIAL NUMBERS & VENDOR MANUALS

SERIAL
EQUIPMENT VENDOR MODEL NUMBER
Q NUMBER
022055002
022055003
Mass Flow Controller MKS GV50A013102RBV010 020055004
020055005
Capacitance Manometer INFICON CDGO045D-3CC1-353-2300 540060237
Control Gate Valve VAT 64246-PE52-ACV1 0008
HV Gate Valve VAT 14048-4E24-0006 0017
Cryo Pump CTI 8033167 15114CHE10898
Compressor CTI 8032550G002 1511MON10069
. 152-1040K 018388281
Right Angle Valve MKS 152-1040C 018396163
. 152-1025K 018388280
Right Angle Valve MKS 152-1016K 018388296
Rea MKS E-VISION 2 7572770005
136572
Full Range Gauge INFICON BPG400-353-500 136765
. 045282
Pirani Gauge INFICON PSG500-350-060 045363
Mechanical Pump ADIXEN ACP40-V8SACSFAMF AC672593
. CN-OKW14V-
Monitor DELL P2214HB 74261-58N-257S
Dc Power Supply HIGH VOLTAGE HVCS12 1510230041
Dc Power Supply PINNACLE 3152535-358 1022021
Mc2 Controller SEREN 9200010032 7300
7301
R601-3596
RF Power Supply SEREN 9600610041 R601-3595
Cryo Temp Display BROOKS 196443 256
Controller Addaptive 641PM-16AG-
Pressure VAT 225533 002/0256
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DENTONVACUUM, LLC
°'59) 8564399100
EQUIPMENT VENDOR MODEL NUMBER 1\?1];:15111;%11
Computer DELL DOIT 79HBX52
Router LINSYS E1200 10822C61503068
Eaettr\‘;’:ri Matching SEREN 9400000053 gg:igi;
Heat Transformer HPS QO07XEKF B15M-CB00680788
Spectrometer OCEAN OPTICS UZZZSZ%%'OX;;'ES 4VH0:95:;0
Bias Matching Network SEREN 9400000053 AT6-1665
FUSE LIST
Rating
Fuse (all ar? glfv?/-Blow UL D::ZL\:amC;:rm
Midget Class)
FU1 5 24 \VDC Power Supply-Primary FUS001-0023
FU4 10 24 \VDC Power Supply-Secondary FUS001-0022
FUS 20 Heat Power FUS001-0025
FUG 20 Heat Power FUS001-0025
FU7 1/4 Signal Transformer Primary FUS001-0089
FU8 1/4 Signal Transformer Primary FUS001-0089
FU9 1 Signal Transformer Secondary FUS001-0091
FU11 10 Receptacle 1 - Power Bar 1 FUS001-0022
FU12 2 Rotation Motor FUS001-0092
FU13 2 Rotation Motor FUS001-0092
FU16 20 Mechanical Pump FUS001-0025
FU19 10 Turbo Pump FUS001-0022
FU10 10 Turbo Pump FUS001-0022
FU23 2 Cryo Heater FUS001-0092
FU24 2 Cryo Heater FUS001-0092
FU25 1/2 Capacitance Monometer FUS001-0090
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DENTONVACUUM, LLC
°'59) 8564399100
Rating
Fuse (all ar? gl]c?vsv-Blow LIl Dsr;:r;\::;:rm
Midget Class)
FU26 15 DC Power Supply 1 FUS001-0022
FU27 15 DC Power Supply 1 FUS001-0022
FU28 15 DC Power Supply 1 FUS001-0022
FU29 10 DC Power Supply 2 FUS001-0022
FU30 10 DC Power Supply 2 FUS001-0022
FU32 10 RF Power Supply 1 FUS001-0022
FU33 10 RF Power Supply 1 FUS001-0022
FU34 10 RF Power Supply 2 FUS001-0022
FU35 10 RF Power Supply 2 FUS001-0022
FU50 2 Load Lock Power FUS001-0092
FU54 1 PLC Power FUS001-0091
FU57 1 Exhaust Fan 1 FUS001-0091
FU58 1 Exhaust Fan 1 FUS001-0091
FU59 1 Exhaust Fan 2 FUS001-0091
FUGO 1 Exhaust Fan 2 FUS001-0091
FUG1 1 Exhaust Fan 3 FUS001-0091
FUG2 1 Exhaust Fan 3 FUS001-0091
ELECTRICAL SCHEMATICS
DESCRIPTION DRAWING NO.
Cover Page DIS6350101-69469.DWG

Power Distribution

DI1S6350201-69469.DWG

Power Distribution

DI1S6350202-69469.DWG

Power Distribution

DI1S6350203-69469.DWG

Heat Control

DI1S6350301-69469.DWG
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DESCRIPTION

DRAWING NO.

Heat Control

DI1S6350302-69469.DWG

Low Voltage Control

DI1S6350401-69469.DWG

Low Voltage Control

DI1S6350402-69469.DWG

Vacuum Control Gauging

DI1S6350501-69469.DWG

Vacuum Control Gauging

DI1S6350502-69469.DWG

lon Source Control

DI1S6350601-69469.DWG

lon Source Control

DI156350602-69469.DWG

lon Source Control

DIS6350603-69469.DWG

lon Source Control

DI1S6350604-69469.DWG

Substrate Rotation Control

DIS6350701-69469.DWG

Load Lock Control

DIS6350702-69469.DWG

Load Lock Control

DIS6350703-69469.DWG

Load Lock Control

DIS6350704-69469.DWG

Pumping Control

DI1S6350801-69469.DWG

Pumping Control

DI1S6350802-69469.DWG

Pumping Control

DI1S6350803-69469.DWG

Gas Control

DI1S6350901-69469.DWG

Gas Control

DI1S6350902-69469.DWG

Source Control

DI1S6351001-69469.DWG

Source Control

DI1S6351002-69469.DWG

Source Control

DI1S6351003-69469.DWG

Source Control

DI1S6351004-69469.DWG

Source Control

DI1S6351005-69469.DWG

Deposition Control

DIS6351101-69469.DWG

Spare

DI1S6351201-69469.DWG

Glow Discharge Control

DI1S6351301-69469.DWG

Glow Discharge Control

DI1S6351302-69469.DWG

Spare DI1S6351401-69469.DWG
PLC Control DI1S6351501-69469.DWG
PLC Control DI1S6351502-69469.DWG
PLC Control DI1S6351503-69469.DWG
PLC Control DIS6351504-69469.DWG
PLC Control DIS6351505-69469.DWG
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DENTONVAC
DISCOVERY
(+1) 856-4

DESCRIPTION

DRAWING NO.

Instrument Layout

DIS6351601-69469.DWG

Fan Layout

DI1S6351602-69469.DWG

U of Utah DISCOVERY 69469 Operating Manual 10-7-2016

Page 103 of 106




DENTONVA
DISCOVER
(+1) 856-439-

PEM PROGRAM

REFER TO DENTON VACUUM PLASMA EMISSION MONITOR
OPERATING MANUAL FOR DETAILS.
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DENTONVA
DISCOVER
(+1) 856-439-

PLASMA

REFER TO DENTON VACUUM PLASMA EMISSION MONITOR
OPERATING MANUAL FOR DETAILS.
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DISCOVERY
(+1) 856-439-

APPENDIXA

SOFTWARE UPDATES
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