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)( A CTI )f The MEMS Equipment Company™
Introduction

Thank you for puschasing the Xetch® xenon difluoride efching system.

XeF, (xenon difluoride) isotropic silican etching is paricuiarly well suited lo MEMS applications. XeF,
vapor phase etching exhibits nearly infinite selectivity of silicon to photo-resist, silicon dioxide, silicon
nilride and aluminum. Being @ vapor phase elchanl, XeF, avoids many of the problems typically
associated with wel processes, K, Pister discusses the use of xenon difluoride, as an etchant for MEMS
applications, in part in US pateni number 5,726,480,

The Xetch X3 is the ideal solution for those sasking a cost effective R&D xenon difluoride etch system.
Built for high etch uniformity, fasl etch cate, simplicity, low cost of ownership, and a small Toolprint, the
Xetch X3 is well suited for both indusisial users and universities,

This manual covers un-craling, installation, initial start-up, opsration, and maintenance of the uait.

To use the Xelch, simply place your wafer, die, or other siruclure into the etch chamber, close the lid,
and press starl on lhe touch screen. The details of the process sequence are captured in the control
software, and the user just has to set target etch conditions. Etch progress is gasily menitored using the
slereomicroscope located above the transparent chamber lid.

Ingtallation is very easy since only 120V AC input; dry compressed air, nitrogen, system and chamber
area fume exhaust, and a pump exhaust line are required. The compuler and XeF, canisters are

contained within the etcher to minimize floor space. The combination of 2 rabust design, tested etchant
control saftware, top quality cormponents, and experienced workmanship results in a dependable and
fiexible etching tool for your production and research needs.

The Xetch is a system designed to expose sampies 1o xenon diffuoride gas in either a cyclic (puised)
mode in which the elch chamber is repealedly filled with XeF, gas and pumped out again, or {(as an

oplion) in a flow through mode where all valves belween the source bottie and the vacuum chamber are
kepl apen and the system is periodically pumped out to a predetermined level.

Depending on the model system purchased. the Xetch can be fitted with the following components:
* Multiple process software modules
s Electronic image caplure of the process chamber

» Remote operating and monitoring soflware

Copyright 2000-2005, XACTIX Inc. Page 4
Patent Pending. No reproguction permitted.
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The major components of the Xelch X3 are:

The MEMS Equipment Company™

XeF, source botlle (supplied by customer) contains solid XeF,. a white crystalline substance
much resembling rock salt. At room temperature, the vapor pressure of XeF, is 3.9 Torr.

N, source: supplies N, gas (supplied by customer) for venling and purging the process
chamber, and combining with XeF, for elching.

Expansion chambers: sublimated XeF, and nitrogen gas collect in the expansion chamber
before entering the process chamber, The pressure of XeF, and the pressure of N, are

selected by the user, and gases are allowed inlo the process chamber only when these
pressures have been achieved.

Process chamber: this is where lhe elching occurs for the amount of time specified by the user.
When the etch cycle time is up, gas is pumped out and another etch cycle begins,

Vacuum pump: this pumps gases out of bolh the process chamber and the expansion
chamber.

A needie vaive for adjusting the flow rate of process N, is located on the left side of the Xetch,
on the gas panel. 1his should not have to be adjusted for normal use, and should remain
partially open. Additionally, regulators to control the flow of venling N; and for additional contral
of process N, are provided. The flows of XeF, and nitrogen (N,) are automatically
accomplished through a series of computer controllad valves,

Temperature control of the expansion chambers, gas box, and the process chamber are

controlled electronically and the temperature readouts and selpeinls can be adjusted through
the Xelch software,

Displays of pressure in the expansion chambers and process chamber are located on the
computer screen.

This manual gives physical details of the services and ambient conditions required to accommodate the
Xetch X3 xenon difluoride etching system and to allow it 10 produce the high performance for which it is
designed.

It must be emphasized that the lime and expense devoted to proper site preparation will be rewarded
by the consequent trouble-free, consistent operation and lhe resuiting reduction in downtime.

— e b L ot W

READ THIS MANUAL BEFORE INSTALLING AND USING
THE XETCH. FAILURE TO DO SO COULD RESULT IN
HARM OR INJURY.

Copyright 2000-2005, XACTIX Inc. Page 5
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A The MEMS Equipment Company™

USEFUL CONVERSIONS

1 US galloa = 3.79 liter

1 liter = 0.26 US gallon

11b. = 0.455 kg

1 Imp. Gallon = 4.55 liler

 1kg=221b.

1 liter = 0.22 Imp. Gallon

1inch = 2.54 cm

1cm = 0.4 inch

°F = (9/5 x °C) + 32

°C = 5/9 x (°F -32)

Installation

Preparation
General Reguirements of the Site

A solid {aboratory area capable of accommodgating the weight of the Xelch must be provided. The floor
shouig be flat and rigid. and allow adequate airflow around the syslem.

Normal clean room and/or laboralory environmental conditions are adequate for the Xetch,

BECAUSE OF THE WEIGHT OF THE XETCH, THREE OR
MORE PEOPLE ARE REQUIRED DURING THE
INSTALLATION TO REMOVE THE UNIT FROM THE
SHIPPING CONTAINER AND TO POSITION
FINAL POSITION FOR OPERATION.

IT INTO 1TS

Dlmensions and Weights

Crated dimensions (W x D x H): 2 BOXES

Box 1 (Parts): 48"x43"x53" {1220mm x 1093mm x 1347mm)
Box 2 (System): 48"x48"x77"  (1220mm x 1220mm x 1856mm)

Total crated weighl: ~900 Ib (455 kg)

Xetch dimensicons: See Figure 1.

Xetch weight: =500 Ib (227 kq)

Copyright 2000-2005, XACTIX Inc,

Patent Pending. No reproduclion permilled.
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CONNECTION STVLE ON
oot o SPECIFICATION PURPOSE
- rra2s CONNECT 1O SUPPLIED WAIN VAGUUM
PuNP CONNECTION
T SWAGELOK PNEUMATICS AIR
2 TUEING FITTING 70100 PS) €A SWPPLY
3 "= SMC TUBING ONE PNEUMATICS EXGALST
TOUCH FETTING {OPTIONAL)
Vo SMC TUBING ONE
1 hrvhipindin NOT USED HOT USED
= Ve MALE 0 PSINAL N, FITROGEN USED 1N
VCROTTING HIGH PURITY (99.999%) _ PROCESS
Vi" MALE NITROGEN USED TO
9 VCRFITTING LOPNINCY, VENT CHAMBER
> & 00 25 mmH,0 GAS PANEL
TUBING STATIC PRESSURE VENTILATION
-25 mm H,
00 CHAMBER LID AREA
a TURING e g VENTILATION

asT

w  w]

Figure 1. Machine dimensions and locations of ulility connections. Contact XACTiX for additional
details and 1o determine if your system varies from this diagram.

Copyright 2000-2005, XACTIX Inc.
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Space Requirements

The MEMS Equipment Company™

The suggested free floor space for the Xetch in the clean room or laboralory environment is shown in
Figure 2. In addition, sufficient space must be provided behind the unit, or in the service chase, for the
system’s electrical remote box (Figure 3) and vacuum pump {Figure 4).

I

SUGGESTED MACHIME AREA

Figure 2. Suggested machine clearance area {in mmj.

—Inclugde at legst 1000 mm
of ctearance an this sige
\\ T9mmx 14 mm
K m rlr 4
—Include at least 150 mm % Y ounung siot {4x)
of clearance on this side ‘\ 185

| -‘_II \ y U L’I_... —_1.11‘

\\ B | | [

N ® | O | |

3l - o

1 lml [ ¥]

/. - T - & e o —
»

\— nclude at least 150 mm
of clearance an this sde

Figure 3. X3 Systemn remote power box to be mounted near X3. This unit is connected to the X3
system via a 5m cable connecting to the left of the remote box. The mass of this box is 6 kg and all
dimensions are in mm,

Copyright 2000-2005, XACTIX Ing. Page 8
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Dimension reference A
XDS10 = 315mm
XD§5 = 207mm
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The MEMS Equipment Company™

269

Figure 4. XDS10 pump dimensicns in mm. Graphic taken from XD$10 datasheet. See
www.bocedwards.com for more details. The pump is to be connected near the system using

the supplied 1.2 m long bellows connection. f necessary, longer connactions are possible with
customner supplied connections. The mass of this pump is 23 kg and all dimensions are in mm.

Electrical Services Required

For North American operations only, the Xetch X3 is supplied with an appropriate 115-volt single-phase
power cable and plug. For all other countries the unit is delivered with a2 mains power cable lerminating
with bare wires as standard. It is the responsibility of the customer to provide a suitable mains
connector that complies wilh the locai regulations governing electrical connections. The vacuum pump
has separate power requirements and its power is cantrolled via an external pump contraller. It should
be noted that since the pump can handle between 100-120 VAC or belween 220-240 VAC (set via a
selector swilch on the pump) and can be thus supplied independently with these voltages.

Xetch

r

| Vacuum Pump

Mains supply required:

100-120 VAC 50/60Hz Single
phase

100-120 VAC or 220-240 VAC
50/60 Hz Single Phase

Mains voltage fluctuations:

+10%

+10%

Power consumption:

1.2kW

0.3kW

External fusing:

20 A at 100-120 V

20 A at 100-120 V

General Ambient Conditions:

The area accommaodating the Xetch should have:

s Adequate space all around the unit for servicing,

« Adequate space behind the unit for proper ventilation, and

« Nounnecessary items near the unit.

Maximum ambient temperature to ensure Operation within specifications

Relative humidity at

Copyright 2000-2005, XACTIX Inc.

Patent Pending. No reproduction permitted.
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85°F {29°C)
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N The MEMS Equipmeni Company™

ANY INTERRUPTION OF THE EARTH CONNECTION INSIDE
OR OUTSIDE THE XETCH IS LIKELY TO MAKE THE UNIT
DANGEROUS. THE SAFETY EARTH CONNECTION SHOULD
FULFILL ALL LOCAL SAFETY REQUIREMENTS. ENSURE
THAT THIS IS CHECKED DURING THE PRE-INSTALLATION
SITE CHECK.

Gas Requirements

Copyright 2000-2005, XACTIX Inc.

Al a minimum, one cylinder of nilrogen gas containing a minimum of 40 cubic feet of gas must
be available during installation. Utlizing a wall- or bench-mounted support bracket, this cylinder
should be firmly secured to prevenl possible damage or explosion aof lhe cylinder andfor
cylinder valve. The cuslomer musl also provide a suilable pressure regulator (Malheson MA-18
or equivalent) with a shut-off valve for the process gas supply.

A source of ¢lean dry air, compressed {o 70-100 psi is requirsd for operation of lhe pneumatic
valves.

Two standard cylinders with filled xenon difluoride gas, (not included with the Xatch), should
also be available for installation within the Xetch frame. Information on xenon difluoride
suppliers can be found on the XACTIX website hiip://www. xactix.com. A schemalic of a typical
cvlinder can be found on page 14.

Patent Pending. No reproduction permitted,
Manuai Version X3-4.1R1.
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The IMMEMS Equipmeni Company™

Exhaust Requirements

There are three exhausl/ventilation connections 10 the Xeich:
1. Exhaust connection from the vacuum pump, which is NW25
2. Venliilation connection from the chamber venlilation shroud, which is to be connected ic a 3"
inside diameter hose
3. Ventilation connection from the gas hox, which is 1o be connacled 1o a 2" inside diameter hose

T4V A % WIS
ey | N A | ?

THE EXHAUST GAS FROM THE OUTPUT PORT OF THE
XETCH’S VACUUM PUMP MUST BE VENTED INTO A
SUITABLE FUME EXHAUST SYSTEM. ANY FITTINGS
AND/OR TUBING REQUIRED SHOULD BE OBTAINED
LOCALLY. THE CUSTOMER, TO COMPLETELY VENT THE
SYSTEM GAS BOX, SHOULD ALSO SUPPLY EXHAUST
VENTILATION USING A HOSE TO THE BACK OF THE
FRAME.

THE CUSTOMER SHOULD SUPPLY EXHAUST
VENTILATION TO THE GAS BOX. THIS IS ACCOMPLISHED
BY THE CUSTOMER CONNECTING A VENTILATED HOSE
TO THE GAS BOX VENTILATION CONNECTION ON THE
BACK OF THE FRAME. |

THE CUSTOMER SHOULD SUPPLY EXHAUST
VENTILATION TO THE CHAMBER FUME SHROUD. THIS IS
ACCOMPLISHED BY THE CUSTOMER CONNECTING A
VENTILATED HOSE TO THE CHAMBER FUME SHROQUD
VENTILATION CONNECTION ON THE BACK OF THE

CHAMBER FUME SHROUD.

Copyright 2000-2005, XACTIX lnc. Page 11
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- The MEMS Equipment Company™

1

ALL VENTILATION CONNECTIONS SHOULD BE
SUFFICIENTLY INDEPENDENT SUCH THAT A
VENTILATION SYSTEM FAILURE DOES NOT ALLOW ANY
EFFLUENTS DISCHARGING [INTO THE SYSTEM OR
TOWARDS THE OPERATOR. ALSO, ALL EXHAUST
CONNECTION MUST CONFORM WITH ALL LOCAL
REQUIREMENTS.

Installation Material

Electrical connactors as required for iocal electrical oullets |

Gas regutators for Nitrogen process and venl gasses (if only process gas is (o be used, an
appropriate tee assembly must be supplied 1o tie the process and vent lines tagelher)

Overpressure relief valves in the Nitrogen process and vent gas lines o prevent’lhe process
and vent Nitrogen gasses from exceading 100 psi al the rear system conneclions

Gas regulator for Nitrogen gas box purge gas (if needed - contacted XACTIX for more
information)

Gas cylinder mounting bracket bench mount, or wall mount (if using gas cylinder)
Gas box exhausl hose

Chamber shroud exhaust hose

Vacuum pump exhaust tubing - stainless sleel recommended

Two XeF, cylinders for X3 series Xetch wilh XeF,

ANY DEVIATION FROM THESE INSTALLATION AND
SAFETY REQUIREMENTS MAY CAUSE DETERIORATION IN
THE XETCH PERFORMANCE AND/IOR DANGEROUS
OPERATION.

Copyright 2000-2005, XACTIX Inc.

Palent Pending. No repraduclion permilled.
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Pre-Installation Checklist

The MEMS Equipment Company™

Nitrogen, 20 psi gutlet

Subject Requirement Yes No Comments
Space requirements | See above
Room temperature 65-75°F (18-24°C)
Reiative humidity 40-70%
Xetch mains supply | 100-120 V +10%,
includes transient
fluchsation, 20 A
Single phase
50/60 Hz
Pump supply 100-120 VAC or
voltage between 220-240
VAC, 0.3 kw
Single phasa
50/60 Hz
Earthing Consult local
requirements
Process gas 40 cu. it. min,

Providae safety
overpressure device
for Nitregen process
and vent fine

Max. 100 psi

Twa cylinders of xenon
difluoride for X3 Xatch

See below for botlle
and valve

CDA

Compressed, dry air,
70-100 psi

Gas box purge gas

Nilregen, 5 psi

Used to supply dilusnt
gas to gas box to flush
possible fumes

System exhausting

Gas box exhaust
connaction

Fume exhausi to
vacuum pump oullet

100 cfm exhaust to
chamber area

Copyright 2000-2005, XACTIX Inc.
Patent Pending. No reproduction permitied.
Manual Version X3-4.1R1.

Page 13




g

Y XACTI X

- The MEMS Equipmen! Company™

Cvlinder and valve for XeF;

-

™

o ——

1.5
N
s

e

Y
3

Figura 5: Xenon Difluoride Bottle (drawing nal to scale).

a

=\ Cylinder size Maximum Xef, A g C D

o 1.0L 2.0kg 88 mm 287 mm | 307 mm | 358 mm

aa ¢ Cylinder: Seamless Aluminum

- s Valve: Slainless steel, Whiley angle pattern valve and %~ VCR male oullet

-

= Copyright 2000-2005, XACTIX Inc. Page 14
Patent Pending. No reproduction permitted.
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Uncrating

a The MEMS Equipment Company™

Ingpecl the shipping crale{s) for signs of obvious damage encountered during shipment (dents,
scrapes, nholes, etc.). Also inspect the "Tip n' tell” and Shockwatch gauges and ensure that they have
not been tripped. If a2 gauge has been tripped, this indicates that the crate was handied roughty and/or
tiled al high angles during shipmenl. Please make a note lo the shipper and conlact XACTIX

immediaely.
BECAUSE OF THE WEIGHT OF THE XETCH, THREE OR
MORE PEOPLE ARE REQUIRED DURING THE
INSTALLATION TO REMOVE THE UNIT FROM THE
SHIPPING CONTAINER AND TO POSITION IT INTO ITS
FINAL POSITION FOR OPERATION.
R SUGGESTION
WRE G, Y A -
"\~ A |Save the crate(s) and boxes for future transport of the
:’{«f:( N Xetch. |
RS (et
Some of the boxes in the crate(s) are heavy and may
require two people to safely remave.
Copyright 2000-2005, XACTIX Inc. Page 15
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Setup

Although these sleps will be perfermed by XACTIX employees or ils representalives, a summary of the
installation process is described below. Also, for your reference, images of the rear conneciions of the
Xelch is shown in Figure 8, Figure 7, and Figure 8; the pump conlroller is shown in Figure 9: the rear of
the venliltation shroud is shown in Figure 10; and the showerhead slop is shown in Figure 11.

)
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To begin the selup of the Xetch, unpack all items from the boxes, then:

1.

® N D ;s WN

10.
i
12.
13.
14,
15.
16.
17
18.
19.
20.
21,
22,
23
24,
25.
26.
27.
28.
29.

Copyrignt 2000-2005, XACTIX inc.

Level the Xetch using the leveling fesl

Install the microscope posl

Install the display post

Install the keyboard arm on the display posl

Install the microscope illuminator bracket

Connect display power supply 10 acc. oullet

Install the display

Make display connections

Inslall keyboard and make conneclions

Install the microscope arm and microscope on the microscope post

Place the illuminalor on the bracket and connect Lo ace, outlet

Inslall and route the fiber oplic cable to the illuminator

Install the illuminaler remote control and route cable

Inslall lhe showerhead slop behind the chamber

Make the shroud interlock swilch connection

Install vacuum connaction on Xelch to vacuum pump

Caonnecl vacyum pump o customer supplied exhaust

Connect Xetch to pump controller box

Connect pump to pump controller box

Connecl customer supplied pressure relieved nitrogen fine to process nitrogen connection
Cannect custaomer suppliad pressure relieved nitrogen line to vent nitrogen connection
Connect custamer suppllied compressed dry air fine to CDA coanection

Set internal nitrogen regulators to 10 psi

Setintermnal CDA regulalor to 80 psi

Connect gas box exhaust le customer supplied exhaust

Cannect shroud exhaust to customer supplied exhaust

Connect custamer supplied nitrogen to gas box ventilation (if needed - contact XACTIX)
Plug In pump controller box inta customer supplied electrical outlet

Piug in Xetch into electricai outlet

Patent Pending. No reproduction pemitted.
Manual Version X3-4.1R1.
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Electrical Connections Diagram

The electrical connections diagram is shown below:

The MEMS Equipment Company™

System Power Cable

(4 m jong)
/ Power Connection
13
100-120VAC
= 50/60 Hz
0.4 KW Max.
ETCH SYSTEM 0.3 KW Nominat
Remote Pump Box
Interface Cable
{5m long)
: Power Connection
Remote 2:
Pump 100-120VAC
VACUUM Box 50/60 Hz
PUMP 0.8 kW Max.
\ \ 0.3 kW Nominal
Remote Box
Pump Power Cable from Power Fatla
Remote Box (3.5m long)
(1.7 m long)

Copyright 2000-2005, XACTIX Inc.
Patent Pending. No reproduction permitted.
Manual Version X3-4.1R1.

Fage 17



PRI DDNDNYNDNDYNDNDYDNYNYEYDY

J

A EEEEREREREEREREREEREREREREREER]

)y )

w

XACTIX

The MEMS Equipment Company™

Vacuum, Gas, and Exhaust Connections Diagram

The vacuum, gas, and exhaust connections diagram is shown below:

Fume Hood Conneclion, 4" 0D
-25 mm H;O static pressure
~ 450 m’/hr low rale max.

4" 0D, -2.5 mm H,0 slalic

Cabinet Exhaust Connection,
1 ~ 250 m*hr Nlow rale max.

>

Process N2 (99.999%)

20 psi, 10 SLPM Max.
(""" Male VCR Filling

Venl N2 (99.99%)
—— 20 psi, 20 SLPM Max.

¥ Male VCR Fitting

ETCH SYSTEM

CDA
e 70).100 psi. 2 SLPM Max.

A" Swagelok Filling

Vacuum Connection
KF25 Bellows, 4 R
long (included)

VACUUM PUMP

Pump Exhaust Connection
KF25. Max flawis 11.1 m/hr.

Copyright 2000-2005, XACTIX Ing.
Patent Pending. No reproduclion permitted
Manual Version X34.1R1.
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DEVICENET

Figure 7. Close-up of Eleclical & Communication Conneclions.

Copyright 2000-2005, XACTIX Inc,
Patent Pending. No reproduction permitied.
Manual Version X3-4.1R1.
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Copyright 2000-2005, XACTIX Inc.

Figure 9. Pump controller box.

Patent Pending. Neo reproduction permitted.
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Showerhead
stop

Figure 11. Showserhead stop behind chamber,

Copyright 2000-2005. XACTIX Inc. Page 21
fatent Pending. No reproduclion permitied.
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The MEMS Equipment Company™

Initial Start-up

Safety verification

At this point, verify the following points:

a) Exhausti ventilation is on and all system exhaust including that for the vacuum pump is properly
installed,

b) Dty compressed air pressure is between 70 and 100 psi

¢} Nitrogen pressure is between 10 and 20 psi for both the vent and the process connlections
d) Nitrogen is flowing in through the gas box purge connection

e) Power is available to the system.

i Emergency Stop button (EMO) is pulled out on both the syslem and the remote pump (see
Figure 9) switch box. '

Power Up and EMO reset
R Ba

CONTROL
POWER

Figure 12, EMO circuit reset box.

First, examine the box shown in Figure 12 which is inside of the froent system panel. The top light, LINE

POWER, should be lit which indicates there is 100-120 VAC to the sysiem. The lower Iigtiﬂ, CONTROL

POWER, should initially not be on. This light indicates that the power that controls the system
|

Copyright 2000-2005, XACTIX Inc. Page 22
Patent Pending. No reproduction permitied.
Manual Version X3-4.tR1.
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components is on, To tum lhe CONTROL POWER, press the CONTROL POWER RESET button.
CONTROL POWER should remain on excep! il any of the following situations occur:

The MEMS Equipment Company™

» If the Emergency Stop button is pressed (either on the system or on the pump conliroller box)
s [Ifthere is a loss of power to the system
In these situations, resetting the CONTROL POWER as described above will be necessary.

As long as there is CONTROL POWER, the system power can be controlted using the Green (on) and
Red (off) buttons on the front of the system as shown in Figure 13.

Power OFF Power ON

Figure 13. Main power controls.

The computer system will boot up. Then, the Xetch control program, which is located under; Start
Button; Programs; Xactix; Xeich, will autostan

ARer the initialization procedure, a dialog box will appear as below:

Machine Stastup Options B X

Please choose the startup moda:

NORMAL (RECOMMENDED): Normal mode, with startup procedures (chamber purging).
QUICK: Normal modse, but with abbreviated startup procedures (pumpdown only).
MAINTENANCE ONLY: Direct access to maintenance moda, with no startup proceduras,

If no choica is made within { minute; NORMAL mode will be automatically selected.

NoRMAL RECOMVENDED)| | uick | | vaimt. oniy |
A

Allow the NORMAL startup rouline to complele. The conteal program will run an automatic system
purge routine that sequences the various valves making sure that all of the chambers have been
purged. This routine will lasl approximately ten minules. Al the end of this process, the control screen
will display a log in menu as shown belaw:

Copyright 2000-2005, XACTIX Inc. Page 23

Patent Pending. No reproduction permilted,
Manual Version X3-4,1R1,



P29 RRNDDNRDNDYYIDNDDNYDDODDNYPDYEDNDDNDNDDDNDNDNDYNDDNDYDYOYDY

The MEMS Equipment Company™

The Xetch is now ready for use.

ALL LOCKABLE PANELS TO THE XETCH SHOULD BE
LOCKED AND ONLY UNLOCKED BY TRAINED PERSONNEL
OCN AN AS NEEDED BASIS TO PREVENT ACCIDENTS.

NOTE THAT ALL LOCKS ARE KEYED ALIKE.
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Software Control

The Xelch pedorms several activilies when lhe system is tumed on, including initializing hardware,
purging Ihe chambers, and preparing {he software o (un. There are three options displayed after the
machine initializes lhe hardware, and this dialog box is shown below.

» Normal mode is the recommended melhod of starlup for the Xaich. In this mode, the machine
pumps and purges all of the machine chambers, assuring the user thal the chambers are
purged.

+ In Quick mode, the chambers are simply pumped down, wilh no purging performed. This mode
is useful when the stale of the system is known upon slartup, and no purging is necessary.

» In Maintenance only mode, the elch menu and load sample menu are disabled, and only the
maintenance menu can be reached. This mode is uselul when there is @ machine fault that
needs (o be resoived by a lechnician.

If no choice is made for one minuie, Normnal mode is sslected by default. This aliows the system {o starl
up unaitended.

Machine Startup Options
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Xetch Log in

The Xeich is sel up so thal individual users are required o 10g in 10 the system. When |starting the
Xetch the prompt below will be displayed. Each operator is requirec 1o input their username and
password which will be assigned to them by the system administrator. The KB button beside the
Username and Password field can be used 1o access the on-screen keyhoard.

Enter Login Information
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Main menu

The system administralor can log in to the system by inpulting “admin” as the usermame. A password
can be created after the initial log in as the administrator (for the first login, the password field shouid be
left blank).

Upon a successful login, the main menu will be displayed as shown below. The machine status is
shown in the bottor left corner. When the main menu is displayed, the chamber is under vacuum and
ready for use. A schematic for the machine is shown on the right. Red dots next to numbers denote
closed valves, while green dols represent open valves. Pressure gauges for the main chamtl)er, and two
expansion chambers are at the bottom right. The three options available on the main menu consist of
performing an etch, loading/unloading a sample, and accessing the maintenance menu, |In addition,
inside of each XeF; source bollle, there is a small grey dol which indicates that the quanlity of XeF; in
the bottle is above a the warning level. The dot changes to yellow when the XeF; is below the waming
level and then changes fo red once the system believes that the level is below 0.

XACTIX Inc

Sample Loading
To loadfunload a sample:

1. Press "loadfunload sample” on LCD screen. The system will go through prompls to ensure a
correcl decision: Are you sure? Press YES if you're sure, NO if you're not. This prompt is
provided since the load/unload process can be time censuming and is inconvenient if
accidentally started. The system begins chamber purges and flushing cycles to evacuate the
chamber, shown below.

Copyright 2000-2005, XACTIX Inc. ‘ Page 27
Patent Pending. No reproduction permitted.
Manual Version X3-4.1R1,



I BB AR AR REERAREE R ERERAEREEREEREREEEREEDEEEERRS

LR

Swang the microscope oul of the way ol Ihe chambe

If iha chambar verddation shroud covering the chamber (3 ot pullied fully forward [see Figure
14}, a request to closa lhe shiowd wil be disutayesd belore venling he chambar  Move the
shroud lorward (see Figure 15) and acknowlaoge Iho promgl

Wnen i chamber i venled, the dislog box below will appaar angd you cn open ihe chiambear
lid The lid will rest open on the stop bating chamber
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5. ([ desired, \oad a sample. If the sample holder and pins have not been placed in the chamber,
and you wish to do so, please do so now. See Figure 16 and Figure 17.

6. Close the lid.

7. Press “Done” on LCD screen as shown below, the system will go through a purging cycle prior
to chamber pump-down. As a side note, Ine Examine button only pumps the chamber down,
without purges, so that the system can be quickly vented to load the sample. [This is very
useful when examining a sampie away from the system to prevent moisture from accumulating
in the chamber. However, it is always necessary o press Done before efching the sample.

The MEMS Equipment Company™

8. During the pumping cycle, a “click” sound will be heard that indicates that the ventilation shroud
can be moved.

o

Figure 15. hamber vetilalio

il

shroud pulled forward,
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Figure 16. Wafer holding pins in place.

Fiqure 17. Wafer holder placed on pins.

Vlewing the Log

The jog may be viewed by clicking on the “View Log” bulton on the Main Menu. The fog file is a
dalabase Ihat is queried by beginning date and ending date. The “Today": butlon will aulomalucally set
the dales to the current month, day, and year. The lot number, username, recipe, nole's keyword(s),
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If the bosss are lall Blank. clicking Ihe search butlon will reveal ail history info. displayed in o labutar

fom.
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=
Wed, Apr 23, 2003 B:28:06 AM | test Blark Reape 10 admin
Wed, Apr 23, 2003 12:54:16 PM | RUNI Blark Recipe 20 admin
Wed, Apc 23, 2003 1:00:11 PM | RUNZ Blark Recipe 25 admin
Wed, Apr 23, 2003 1:05:12PM | RUNS Blerk Pecipe 15 kyle
— - 1
Bl T
]‘ 1
l i

Figure 18. Database Information screen. !

The export data button allows you to export all of the information shown in the lable io a laé-separated
text file that can be opened in the program of your choice, such as Microsoft Exce!, Microsoft Access,
and Microsoft Word, as shown below. Choosing 2 deslination foider can be done by clicking on the
folders icon at right side of the “File Dialog” screen. A default folder for saving log files and photos may
be selected in the “System Configuration Menu”, File names are automalically entered in this form,
(2003-04-23_001.txt), This represents the year, month, day, and the number of the export for that day.
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File Dialog !E ‘

Besides being able to export the information, a selection from the displayed in tHe “database
information” screen (see Figure 19), the information for a particular date and time can be accessed by
highlighting the row of information desired and clicking the “detailed info” button. Note that ihe file is
automatically scrofled to the bottom of the file, the “Top" or “Boltom” buttons are used to scroll instantly
to the top or to the botlom of the log file. The resull of the detailed information display isi below. One
unique feature of this menu is that cornments can be typed into the Notes area (however, the number of
characters is limited to 250). One other item 10 nole is that the Average QOverall Cycie time is not the
average of the expansion chamber cycle times, but is computed by dividing the total run time divided by

the number of cycles. I
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Detailed Etch Information

# of chles = 15cv_c
Etch Time = 11s
XeF2 Pressure = 1.0T
N2 Pressure = 10.0T

Other Main Menu items

At the boltom lefl side of the main menu are bultons for changing the user's password and logging out.
The log shows all of the operations that have been recently performed. The log ¢an also be useful for
accessing the exact start and end times of a run. The change password” bullon allows a user 0
change their password by enlering their username and previous password. The log-aut bution is used
1o exit the syslem. A prompt will appear once the butlon has been pressed inquiring if the user wishes
(o log cut. Once the log out has been completed the system returns 1o the login screen.
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Software operation details

Recipe Storage

To save a recipe, click on the save buiton located near Lhe top of the “perform etch screen™. The save
new recipe screen is piclured below. By using the toggle switch in the middle of the screen users can
save the new recipe to their Peorsonal Oirectory or the accessible to all users Global Recipes direclory
(the ability 10 save recipes to Lhe global directory may be turned off for some users as described below).

Save New Recipe

: Save Recipe
Giobel Ricoes Parsonal Recipes

- ;
New Recipe Name

| | |

Cancel | Save !

W%

Recipe Manager

The recipe manager may be used to copy olher users’ recipes, locaied in lheir personal dirl*ectory to the
current user's personal direclory. This oplion is limited 10 users wilh configurable eich access. The
currenl user's personal recipes are displayed in lhe lefl box {in this case admin). The personal directory
for other users is found in the right box. The pull down bar a1 lhe top right can be used to select from
the personal recipes of varicus users. To copy a recipe into the cucrent user's dlreclor‘y select the
desired recipe and click on the left arrow icon between the lwo directory wingows.

A recipe may also be copied from the user's personal direclory 1o the global directory (if the user has
global write access). This is done by highlighling a recipe in the user's directory, salecting Giobal
Recipes in the right window and then using the right arrow to copy it to the Global Directoryl.
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RHacipo Managor

Performing an Etch

In Orelr 10 partarm an alch, the “paciurm eloh Dutlon = Ihe Main mem must be seleced. The Neich
will prampl you 1o anter Ihe lol pumber of The sampe beng diched Press done onck numbel =
arerod The *padorm sich™ screon 8 shown Dalew willy ot . EXAMPLE in s case” The
scroon plciumd i dor the normel eloh mode

[T
1l Irnpoetand (o mobe fhal in e "peritem sich”™ screen, some oohons may ol be gvadlabls 10 cerain
UREIT dEpending o [he privieges shich wiia given duing e omilon of el scooond

Thi Xetch software may b funn one of ifves apersing modes el can be vsed duing &0 ech Only

ang apdrting moda (Normal) i ocluded with the system. The olhers ore optional upgiades The sich
meide ul e bollorn middie of the ‘perorm sich” scroen can be ysed 1o select ihe such mode.

* An sovanced pormal eich mode {oplicral upgrade) allows lor ihe wied 1 tel Be sxpanson
Cchambar pump-oul prasieg hisheden Cyties

s The Now theough mode (oplions! upgisde) cresfes 3 conbuous Noe of wenon Sllundo

AR throe modes ofier ungus advantages Deaionn e veal meal delermans wiich ¢Ich mode will be
el saitng for Binhid process. Each ol e modins I8 descrited in delall 0 the Iplicwnyg pages
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Etch Menu Features

Qn the right side of the “perform etch” screen a valve schemalic of the Xeteh is shown so (hat the user
can monitor the machine operation,

In addilion to this, at the bottom of the right side of lhe screen are two counters. The first counter
displays how much time has transpired during the etch portion of the cycle. The second counter shows
the number of cycles completed.

Al the very bottom of the screen; "START ETCH", this is used to begin the etching process; "STOP™,
this is used to and the etch prematurely; "CHANGE CYCLES" button which at any time during an etch
can be used ko add cycles to the etch in-progress. Once selected, the “Change # of Cycles” menu on
next page, is prompled. The top cow of arrows will add cycles in this order, {(right 10 left); ones, tens,
hundreds, and thousands; the lower row of arows, having the same values, will remove cycles. All the
user has to do is click on the designated arrow for the desired number of cycles needed to be added to
the etch in-progress. For an example, an extra 125 cycles have been added to the etch byI clicking the
right mosl arrow (ones) five limes, the next right most arrow (tens) twice, and the 2™ from left most
arrow {hundreds) once.

NOTE: The "CHANGE CYCLES" butfon wiit only appear on the efch screen, if the etc:hI parameter
“Soft Stop” is set to “TRUE", and only ance etching has been started.
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If “Soft Stop” is made “TRUE" in the “Etch Parameters” menu, the Xstch will allow the current cycle to
finish before ending the entire etch. tf the “STQP" bution is pressed lwice, the Xetch will prompt the
above menu (See alsc "Soft Stop” on page 63). Choosing “Yes, Hard Stop” will end th}e etch cycle
immediately and return the user to the main menu. If “No, Keep Waiting” is chosen only the cument
cycle will be completed before returning the user te the main menu.

Change # of cycles

At the bottom of the screen there is a figure labeled ETA. This feature displays the expected completion
time. The ETA is continuously updated during the process run.

Once the desired recipe setlings have been chosen then etching can be initiaied. By pressing the “Stant
Etch” button at the bottom left, the set values are stored and used to complete the desired efching
sequence. At this point all of the controls will be disabled except for the stop button.
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Al the bottom left side of the main menu are buttons for viewing Lhe Xelch Log. changirg the user's
password, and logging oult.

The log shows all of the operations that have been recently paerformed. The log can also be useful for
accessing etch information, such as (he exact start and end times of a run,

]
The change password button allows 2 user to change lheir password by enlering their username and
previous password.

The log out bution is used to exil the system. A prompt will appear once the bulton has been pressed
inquiring if the user wishes to log oul. Once the log out has been compleled the sysiem returns to the
login screen.

Performing an Etch in the Normal Mode

Normal Mode Etching Variables

Nurnber of cycles

Since the Xetch is primarily a pulsed xenon diflugride etching system. lhe duration 01 elching is
conicalled by the number of cycles. A cycle consists of the xenon difluonde sublimaling to the set
pressure in the expansion chamber, eiching for a set amount of lime and evacualion of the main
chamber and expansion chambars. Since lhe Xeich utilizes two expansion chambers the time waiting
for the filling up of each expansion chamber is minimized.

Etch Time

When lhe valve belwean the main chamber and expansicn chamber is opened tlje pressure
equilibrales and the etching process begins. The etch time is the time between the opening of the valve
between lhe expansion chamber and the process chamber and the opening of the valve between the
process chamber and the pump.

XeF, Pressure

In order to introduce the proper ameount of xenon difluoride into the main chamber a set pressure
charge of xenon difluoride must be delivered to the expansion chamber. Because xenon diflueride has
a vapor pressure of ~4T at room temperature the upper limit for the XeF, pressure is approximately 47T.
Due to the slightly elevated temperalure inside of the eicher cabinet, you may be able io gel
considerably higher XeF; pressures, howsver.

N, Pressure

Nitrogen can be added into a recipe lo improve selectivily. The pressure oblained in the expansion
chamber likewise controls the amount of nilrogen inlroduced into the precess chamber' The above
variables can be set gither by moving the while slider on Lhe seroll bar or by tapping or depressmg on
the arrows at the lop and boltom of the scroll bar to increment each value or by direct entry; through the
keyboard. Additionally, a range button is included for the number of ¢ycles, eich time and nitrogen
pressure 50 that the user can input higher values than the defauli range allows.

Thae “perform etch scraan” is shown below in normal mode.
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Performing an Etch in the Advanced Normal Mode

The operation of the Xeteh in the advanced normal mode (oplional upgrade) is similar to the normal
mode; however in the advanced mode, which is a XeF2 only process, the user can sel the pump-down
pressuce in the expansion chamber, The advanced normal mode allows for full optimization around the
elch rate and cycle time leading to a higher throughput,

Advanced Normal Mode Etching Variables

Number of cycles

Since the Xetch is primarily a pulsed xenon difluoride etching system. the duration of the etch is
contrelled by the number of cycles. A cycle consists of the xenon difluacide sublimating to the set
pressure in the expansion chamber, etching for a sel amount of time and evacuation of the main
chamber and expansion chamber. Since the Xetch utilizes two expansion chambers the lime waiting for
the filling up of sach expansion chamber is minimized.

Elch Time

When the valve between the main chamber and expansion chamber is opened lt:e pressure
equilibrates and the etching process begins. The elch time is the time between the openinglof Ihe valve
between the expansion chamber and the process chamber and the opening of the valve between the
process chamber and the pump.
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XeF, Prassure

In order 1o introduce the praper amount of xenon diflucrige inte the main chamber a sel pressure
change of xenon difluoride must be delivered to the expansion chamber. Because xenon difluoside has
a vapor pressure of ~4T at room temgerature the upper limit for the XeF, pressure is approximaiely 4T.

Due to the slightly elevated lemperature inside of the sicher cabingt, you may be able to get

considerably higher XeF2 pressures.

Pump-out Pressure

The pump-out pressure allows the user to set the pressure 1o which the process and expansion
chambars are pumped down to during the evacuation portion of the cycle. The above variables can be
sel either by maving the white slidec an the scroll bar or by tapping or depressing on the arrows at the
10p and bottom af the scroll bar 1o increment each value exponentially. Additionally, a range button is

incfuded for the number of cycles, elch time and nitrogen pressure so that the user can input higher

values lhan the default range allows. The “perform etch” screen is shown on the following page for
agvanced normat mode etching.

Performing an Etch in the Flow Through Mode

In the flow through mode, (optional upgrade), a continuous flow of xenon diflucride is maintained by
keeping V1, V2 and V7 open. As a result the process chamber is always filled with xenon difluaride,
which will yield shorler cycle times. The system is controlled by pulsing the roughing purﬁp's vacuum
valve according to the etch recipe.
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Number of Cycles
In the flow through cycle mode, the xenon difluoride pressure reaching the maximum preséure and the
vacuum valve apening long enough to pump the system down to the minimum pressure defines a cycle,
Maximum Pressure

The maximum pressure is the highest pressure of xenon difluoride that is achieved in ithe process
chamber prior to the vacuum valve opening. If the pressure were to reach in excess of 300iT, all valves
are closed to prevent over-pressurization leak.

Minimum Pressure

The minimum pressure is the lowest pressure of xenon difluoride in the process chamber prior to the
vacuum valve closing,

The above variables can be set either by moving the white slider on the scroll bar or by tapping or
depressing on the arrows at the top and bottom of the scroll bar to increment each value exponentially.
Additionally, a range button is included for the number of cycles so that the user can input higher values
than the default range allows.

The Flow Through Cycle etch screen is shown below for flow through cycle mode etching.
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Flow Through mode can alsc be cperated in a Timed mode.

Total Time

In the fimed flow through mode, where the total elch time is specified and the elch continues cycling
until reaching the etch time. The Timed Flow Through etch screen is shown below.
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Performing an Etch in the Normal with Delays Mode

Normal with Deiays Mode Etching Variables

Number of ¢cycles

Since the Xetch is primarily 2 pulsed xenon difluoride etching system, the duration of etching is
controlled by the number of cycles. A cycle consisls of the xenon difluoride sublimating to the sat
pressure in the expansion chamber, etching for a8 set amount of fime and evacuation of the main
chamber and expansion chambers. Since the Xelch utilizes two expansion chambers the time waiting
for the filling up of each expansion chamber is minimized.

Etch Time

When the valve between lhe main chamber and expansion chamber is opened the pressure
equilibrates and the etching process begins. The etch time is the time between the opening of the valve
between the expansion chamber and the process chamber and the cpening of the valve between the
pracess chamber and the pump.

Etch Defay

During each cycie, since XeF; etching is an exathermic reaction, the wafer temperature will increase.
By puiting a time delay between each etch cycle, the wafer can cool down to maintain a consistent,
reduced lemperalure,

Xaf, Prassure

In order to introduce the proper amount of xenon diftueride into the main chamber a set pressure
charge of xenon difluoride must be delivered to the expansion chamber. Because xenon difluoride has
a vapor pressure of ~4T at room temperature the upper limil for the Xef, pressure is approximately 4T.
Due lo the slightly elevated temperature inside of the elcher cabinel, you may be able to get
considerably higher XeF, pressures, however.

N, Pressure

Nitrcgen can be agded into a recipe to improve seleclivity. The pressure obisined in the expansion
chamber likewise confrols the amount of nilrogen introduced into the process chamber. The above
variables can be set either by moving the white slider on the scroll bar or by 1lz2pping or depressing on
the arrows at the tep and bottom of the scroll bar to increment each value or by direct entry through the
keybeard. Additionally, a range bution is included for the number of cycles, eich time and nitrogen
pressurg so that the user ¢an input higher values than (he default range allows.

The “perfarm elch screen” is shown below in normal with delays mode.
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Maintenance Menu

MAINTENANCE MODE SHOULD ONLY BE USED BY THOSE
INDIVIDUALS WHO UNDERSTAND THE RISKS OF
EXPOSURE TO XEF; AND ARE FULLY TRAINED IN THE
USE OF THE MAINTENANCE ACTIVITIES FOR THE

SYSTEM.

The maintenance menu may be accessed via the “maintenance menu” button found on the main menu
screen. For users without maintenance privileges the maintenance menu will not be accessible.

Within the maintenance menu there are nine oplions. These options consist of adding and deleting
users, editing the configuration menu, leak-back checking the system, purging the main chamber,
gauge recalibrating, changing the xenon diftuoride bottles {see page 80), exiting the Xelch software,
viewing the full Xetch log, and returning to the main menu. Each of these operations will be discussed
in the following sections. In addition to the nine options available in the mainlenance menu, the
approximate amount of xencon diflucride consumed and remaining for each bottle is displayed in the
middle left seclion of the screen. '
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Database information

The MEMS Equipmen! Company
T 151 ]

| # Cycles | Userrame

{1 oo}

| Stact Time Lot # Retlpe.
| Wed, Apr 23, 2003 §:28:00 AM | test Blark Reclpe 10 | admin

Wed, Apr 23, 2003 12:54:16 PM | RUIN Blerk Reclpe 20 &dmin
1§ Wed, Apr 23, 2003 100111 PM | RUNZ Blark Recipe 25 | admin =

Wed, Apr 23, 2003 1:05:12PM | RLIN3 Blark Reclpe 15 kyle E
= | i N A i

| |
—— .———'——-—I ——

T

,I‘E_:E:rai{ﬁi_ Infci J | Done |

Figure 19. Database Information screen.

The export data bution aliows you to export ali of the information shown in the table to a tab-separated
text file that can be opened in the program of your choice, such as Microsoft Excel, Microsoft Access,
and Microsoft Word, as shown betow. Choosing a destination folder can be done by clicking on the
folders icon at right side of the "File Dialog” screen. A default folder for saving log files and photos may
be selected in the “System Configuration Menu". File names are automatically entered in this form,
{2003-04-23_001.ixt}. This represents the year, month, day, and the number of the export for that day.
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The MEMS Eguipment Company™

Besides being able to export the information, a selection from the displayed in tha “database
information” screen (see Figure 19), the information for a particular date and time can be accessed by
highlighting the row of information desired and clicking the "detailed info” button. Note that the file is
automatically scrolled to the bottom of the file, the “Top” or "Bottom” buttons are used to scroit instantly
to the top or to the bottom of the log file. The resull of the detailed information display is below One
unique feature of this menu is that comments can be typed into the Notes area (however, the number of
characters is limited to 250). One other item to note is thal the Average Overall Cycle time is not the
average of the expansion chamber cycle times, but is computed by dividing the total run time divided by
the number of cycles.
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Detailed Etch Information

# of Cycles = 15¢cyc
Etch Time = 11s
XeF2 Pressure = 1.0T
N2 Pressure = 10.0T

For sysiem emors and rmaintenance related issues, the full jog can offer valuable information. To display
the details of the full log, click “detaiis” an the "display detailed elch info” screen, shown on next page,
lo view the lag file in its entirety. In the notepad program, the date, time, and aclions execuled are
displayed as shown below. The level of detail included in the details of the full iog is controlled by the
seftings refated to the log file in the System Configuration Menu, which is described later.
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Vi :38:1%, !nﬂu? -
J04/2003 09:38:35.21: * Togg)ing valve 1 closea d
SOL/3003 09:38:14,. 21~ Togg)ing valve 2 closed
/0472003 09:38:35.21: * Togn)ing valve 3 closes

04,/0: /2003 09:36:35.21: *~ Tu39)ing valve 3 closed
04/04/2003 05:38:35.21: * Togd)ling valve $ closed
04 /04 /2003 09:38:3%.21: * Toggling valve & <losce
4 /042003 09:38:35.21: "~ Toggling valve 7 ¢losed
04/04/2003 09:38:39.21: * Toggling valve 8 closed
04/04/2003 09:38:37.21: = Togaling valve 2 closeo
04,/04,/2007 0P:38:3).21: =~ 100gling valve 16 cloted
05,/04 /2003 09:38:38.21;: = Togqllng valve 11 closed
f04/2003 09:38:35.21:  * Ted3)ing valve 12 closen
0 /02 /2003 09:38:15.31:  * To3@ling valve 13 closed
0402003 09:38:35.241  * Toggling vilve 14 closed
/02 /2003 09:38:34. 21~ Togling valve 1Y closed
04/04/2003 09:38:35.21: ~ T039Yirg valve 16 closed
04,04 /2003 09:38:35.48: sattinp process champer U raturg setpoim ta 15, 00°C
04/04/2003 09:38:35.48: setting expansion chamber f1 tomperature setpoint to 33,00°C
04,/04,/200) 09:36:43.30: = Toggling vilve L ciosea
04/04/2003 09:1B:45.10: ¢ TogBling valve 2 closed
04/04,/2001 09138:45.30: * Top)ing valve 3 closed
/04/200% 09:38:43.30: - Toggling valve 4 closed
04 /04,2001 09:38:4%, 30 * Togqling valve § closed
04 /04,2003 0D:38:43,30: * Toggling valve 5 <losed
4 /04 /2007 05:38:43,30; * Togaling valve 7 <losed
04/04/2003 09:38:43,.36: ~ 109311ng valve 3 closed
04 ,/04/2003 09:30:43,30: * ToQ3]1'ng valve § closen
O /0L /2003 (9138342, 307 * Yogoling valwe 1Q Closed
04/04/2003 09:38:43,30: * 1ogling valve 11 (losed
04 /04 /2003 0930143, 30: rpgg‘li valve 12 <lesad
04,/0¢/200) 09:36:43. 30:  * 7050)ing valve 13 <iosed
04/04 /2003 09:38:41.30:  * 1ogQling valve 14 closed
04/04 /2005 09:30:43,.30: * Tognling valve 13 <losed
04,/04 /2003 09:38:43,30: = Toggling valve 16 closed
04 /04 /2003 09:36:43.60: usar "startup” ceded control of machine
04 /04 /2001 09:38:43,60: user “stirtup” Jagged off
04 /0472003 09:38:36, 20: vser "admin" 1 on |

The MEMS Equipment Company™

User Manager
The user manager can be used lo add, delete and assign privileges to various users.
Only the System Administrator can access Ihe “user manager”.

Users can be added vsing the “New” butlon, while current users can be removed using the “Delele”
button. Ta change a user's privileges the “Edil" bulton can be used. To exil the User Manager and
return (o the maintenance menu click on "Done”.

User Mansaer

User Manager

Copyright 2000-2005, XACTIX Inc.
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Adding a User

The MEMS Equipment Company™

A new user can be added 1o the system by clicking on the new button within the user manager.

The edit user scieen will appear as shown an next page. The name of the user should be entered into
the User Name bax and a password then entered, if desired. If no password is entered, a reminder
message siating thal the user has no password will be displayed and if this is QK. The users default
recipe can then be selecled and the amount of XeF2 ¢an be entered for the user's starting point, if
necessary, or is typically left at 0. Later, lhis value can tie examined to show the total quantity of XeF2
used by the user,

Precedence is used in conjunction with the system remote control operalion software {(available as an
option). Lower numbers give the user higher precedence in running lhe machine remolely.

Four aptions (privileges) are available for users.

Maintenance Access gives a user permission to access the mainlenance menu thus giving them the
ability to execute such functions as changing the machine configuration, changing the xenon difluoride
botlle, and viewing the full log.

MAINTENANCE MODE SHOULD ONLY BE PROVIDED TO
THOSE INDIVIDUALS WHO UNDERSTAND THE RISKS OF
EXPOSURE TO XEF, AND ARE FULLY TRAINED IN THE
USE OF THE MAINTENANCE ACTIVITIES FOR THE
SYSTEM.

: o Z |
Globa! Recipe Write Access allows a user 10 save an etch racipe in the global recipe lacation so that all
other users can selecl the corresponding etching conditions. This also means that the user could
potentially aller the recipes in the global recipe area.

Allow Configurable Elch gives the user the ability to create their own recipe and save il in their file. If
none of these options are selected the user may only use the default recipe assigned to them,

Public recipes allows the recipes of the user o be visible to other useérs.

For users with no privileges a default recipe is required. 1t is recommended thal foundry operator
accounts be set up with no privileges. A number of allowed recipes can be given to lthe user and by
checking the bax next to the recipe nama, it can be enabled. For example, a user without the ability to
configure their elch can have, say 20 recipes. However, if only 1 is turned on, they will have access (o
only that 1 recipe. This is useful for those operators that may have a series of lots to process and the
Administrator can enable the appropriale recipe for thal operator as needed.

Copyright 2000-2005, XACTIX Inc. Page 53
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XACTIX

The MEMS Equipment Company™

Configuration Menu

The configuration menu can be edited to change various system operations relating to b%asic syslem
paramelers, startup parameters, standby parameters, maintenance paramelers, elch parameters, and
validation codes; NOTE: The validalion code shouid only be changed by the system administrator.

To edil the configuration menu select the "Edil CFG” optlion in the mainlenance menu. The following
oplions will appear as follows:

Configuration Menu

iguration Menu

Copyright 2000-2005, XACTIX Inc. Page 55
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The MEMS Equipment Company™

System Configuration Menu
The system configuration options screen is displayed below. Each of the optians is briefly explained:

System Conliguration

Card Present

Query for the presence of sysiem controlier card. This should normally be true for systems. Otherwise,
the software will operate in a simulation mode.

Machine Present

Query {or the presence of Xelch machine. This should also be normally set 1o lrue,

Keyboard Prasen!

Query for the presence of an external keyboard. It is suggested 1o leave Ihis as false, evenif there is a
keyboard since selling it to true removes many of the on screen keyboard functions tqat may be
convanient,

Cogyright 2000-2005, XACTIX Inc. ‘ Page 58
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Log Dala

Keeps track of machine operation for incorporatian inta the 0g.

Log Low Level

Keeps track of all operating machine details in the full log.

Fult Shutdown
Allows for the entire system to be shutdown when the Xetch software is shutdown.

XaF2 Boltie #1 Filled
Query for the presance of XeF2 lecture bottle #1 (does not have to be full).

XeF2 Bottle #2 Fiflad
Query for the presence of XeF2 lecture bottle #2 {does not have to be full}.

Alternate Botttes

Ajternate belween XeF?2 bottles during the stch (use one boitle for one expansion chamber and the
other bottle for the other gexpansion chamber), or use bolh bottles simultaneously. Using both botlles
simultaneously will have fasler cycle times; however, equal usage from each bottle isn't quaranteed
since it may favor one bollle more than another. If making certain that the usage from each bottle is
equal, then selling Alternale Bellles to true may be advantageous.

Two Process Gauges

Specifies whelher there are two process pressure gauges installed on the system. This feature is
designed io provide a temporary backup if the lower process prassure gauge fails such that the option
can be set to false, hence enabling the sysiem 10 rua on just the higher pressure (afmospheric)
pressure gauge, Although the high pressure gauge is nal very accurate at lower pressures, it will at
least allow the system to run.

Show warnings

Allows the system to display cn-screen warnings. Such warnings include vacuurm and temperature
related warnings.

Aulomalic Gauge Recalibration

This feature allows the user lo decide if and how often a gauge calibration will be executed
automatically.

Show Last Calibration Time

Enables system lo display how long it has been since last gauge recalibration.

Defaull File Save Path
Allows the user to define a default folder thal log files and images will be saved to.

Maximum Log Size

Maximum space allocated to the log for slorage of log data. As ihe log exceeds lhis max size, the
oldest data is purged. Although it may be tempting 1o have large log files, they may prove to be difficult
to open in most text viewers.

Exp. #1 Volume
Volume of expansion chamber #1. This should be tygically sel to 560 ¢m?J.

Copyright 2000-2005, XACTIX Inc. Page 57
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Exp. #2 Volume
Volume of expansion chamber #2. This should be typically set to 560 cm*3.

The MEMS Equipment Company™

Process Gauge Crossover

This is the crossover pressure at which o swilch belween the lower and higher pressuce process
pressure gauges.

Ramote Connection Tirneout

If the main system loses network connectivity with a remolely connected machine (oplional upgrade) for
this amount of tima, that machine is automatically disconnected. If this number is set lo zero, there is no
timeoul.

Image Brighiness

Red brightness, green brighiness. and blue brightness settings {used only for the optional upgrade for
the image acquisition system).

Aufomatic Gauge Caiibration Time

Sels the number of days between each aulomatic gauge calibration.

XeF2 Warning Level

If either XeF2 bottle’s estimated remaining XeF2 falls below fhis set point, a waming is displayed on the
Main and Etch menus, in addition, in the Mainlenance menu, XeF2 usage is highlighted yellow if it is
below the setpoint.

Startup Configuration Manu

The slarup parameters options screen is displayed on nexl page. Each of the options is briefty
explained.

Process Purge Cycles
Allows the user lo set the number of purge cycles for the process chamber during the machine startup.

Process Purge High

Alflows the user to set the nitrogen pressure lor the process chamber purge cycles during the machine
startup.

Process Purge Low

Allows the user to sel the vacuum pressure for the process chamber purge cycles during the machine
startup.

Exp. #1 Purge Cycies

Allows the user to set the number of purge cycles far expansion chamber #1 during the machine
startup.

Exp. #1 Purge High

Allows the userla set the nilrogen pressure for expansion chamber #1 purge cycles during the machine
stantup. f

Exp. #1 Purge Low

. |
Allows the user 1o set the vacuum pressure expansion chamber #1 purge cycles during the machine
slartup.

Copyright 2000-2005, XACTIX Inc. Page 58
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Exp 82 Purge Cyclaa

Allown the user lo sel the number of purge cycies I Bxpansion chamber X2 during the machine
stariup, '

Exp. #2 Fyripa High

Alowi 1his usar 1o 5ol the nitragen pressure for expansion chambar N2 purge oycles dunng the machine
slanup.

Ewp 8 Purgo Low:

Alows e user 1o 80 (e Vaouum presse axpansion chambe 87 puige oypcles dueing the machine
slarlup

Flush Cyclos

Aflcows he uesd 1o 58l 1he nmber of lueh cycles dunng (ne machee stamfus

thd;ttmhwﬂu:rﬂ-u

The stardby paamelsrs oplions screen = dsplayed on next page. Eacn of no ophions 15 Defy

Copyrgn 2000-2008 KACTO Inc. Page 59
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Process Purge High

The MEMS Equipmenl Company™

Allows for the user to set the nitrogen pressure in the process chamber for purging the sy:stem during
the load/unload cycle.

Process Purge Low

Allows for the user to set the pressure that the process chamber is pumped down to when purging the
systam during the load/unload cycle.

Process Standby

Aliows the user to set the process chamber base pressure for the pump-down process.

Exp. #1 Purge High

Allows for the user to sef the nitrogen pressure in expansion chamber #1 for purging the sysiem during
the loadfunload cycle.

Exp. #1 Purge Low

|
Allows for the user to sef the pressure that expansion chamber #1 is pumped down {o when purging the
system during the load/unioad cycle.

Exp. #1 Standby

Allows the user to set the base pressure in expansion chamber #1 for the pump-down process.

Exp. #2 Purge High

Allows far the user to set the nitrogen pressure in expansion chamber #2 for purging the system during
the load/unload cycle.

Exp. #2 Purge Low

Allows for the user to set the pressure that expansion chamber #2 is pumped down to when purging the
system during the lgad/unload cycle.

Exp. #2 Standby

Allows the user to set the base pressure in expansion chamber #1 for the pump-down process.

ATM Pressure

Allows the user to define the set point for the atmospheric pressure light to ceme on during the venting
process.

V13 Low Pressure Point

|
Allows user to define the pressure at which Valve 13 is closed and Valve 16 opens when pumping
down the main chamber. Valve 13 is a restricted valve thal minimizes turbulence in the 'chamber but
does pump the chamber down slower than Valve 18.

Load Purge Cycles

Allows user to set the number of purge cycles for during the load cycle.

Unioad Purge Cycles

Allows user to set the number of purge cycles for during the unload cycle.

Copyright 2000-2005, XACTIX Inc, Page 80
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Load Sample Timeout

The MEMS Equipment Company™

Allows the user to set the amount of time for which the nitrogen vent gas continues to when the
chamber is at atmospheric pressure,

Pump-down Differential

When the system chambers are being evacuated, a check is made to see if one of the expansion
chambers is higher than the other by this amount. If so, the chamber at the higher pressure is
evacuated first, until both chambers reach the same pressure; then toth chambers are evacuated
together. This is to avoid back streaming of gas from one chamber to the other through the vacuum
system.

Standby Conliguralion

Lration Menu

Gas Bottle Change Parameters Menu

The maintenance parameters options screen is displayed on next page. Each of the options is briefly
explained

Pre-Change Cycles

Allows user to set the number of purge cycles prior fo disconnecting the XefF2 fecture boltlles.
|

Pre-Change High

Allows the user to set the nitrogen pressure for the purge cycles prior to disconnecting the XeF2 bottles.

Copyright 2000-2005, XACTIX Inc. Page 61
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Pre-Change Vac Time

The MEMS Equipment Company™

Allows the user to set the amount of time thaf the vacuum valve is open prior to disconnecting the
boitles. |

Closad Botile Cycles

XeF2

Allows user to set the number of purge cycles to remove atmospheric gas from the lines following a

Xef 2 bottle change.
Closed Botile High

Allows user 1o set the nitrogen pressure for the purge cycles following a XeF2 bottle change.

Closed Bottle Vac Time

Allows user to set vacuum fime for the purge cycles following a XeF2 botile change.

Post-Change Cycles
Allows user to set the number of cycles used to ensure that the XeF2 botile is operating correctly.

Fost-Change High

Allows user to set the XeF2 pressure for the conditioning cycles following a XeF2 bottle change.

Post Change Vac Time

Allows user te set the vacuum time for the conditioning cycles following a XeF2 bottie change.

Maint enante Configurs

‘ P

i L
i Dr
I

Copyright 2000-2005, XACTIX Inc.
Patant Pending. No raprogduction permitted.
Manuzal Version X3-4.1R1.

Page 62



XACTI X

The MEMS Equipment Company™

Eich Configuration Menu

The etch parameters options screen is displayed on lhe next page. Each of the options is briefly
explainad:

Soff Efch Stogp

Allows lhe user to stop elching; yet allow Lhe current cycle lo finish before exiling. As opposed 10 a hard
elch stop: which can siill be performed by touching the "STOP" bution twice, which immediately
evacuates all chambers cioses all vaives, and returns 10 the main menu.

Allow In-Progress Cycle Changes
Allows the user to add agdditional cycles to an etch while etch is still in progress.

Show overlime warning

if this is enabled, a warning message will be displayad to alerl the user that the system is 1aking a
longer time than is expected 10 complete an elch cycle. The overime associated with this feature is et
via the Overtime thrgshotd. Typically, a long lime such as 100 seconds is recommended to avoid an
accidgental warning.

V3iv11 Keep-open feature

This feature is typically used in conjunclion wilh elches that use niicogen. Enabling this feature in
combinaticn with setting the V3/v11 Keep-open N2 pressure allows the expansion chamber side
nitrogen valve 1o remain open (hroughout the etch and can reduce cycle imes. However, if V3/V11 are
kept open at low nitrogen fill pressures (approximately 5 torr or below), accurale expansion chamber
fills may become difficult. Therefore, this feature has a threshold value below which it will not be
enabled. This threshold value is set via the V3/V11 Keep-gpen N2 pressure setling.

Dalay MPG gen. uniif done

This feature is only relaied to the systems that have the optional image acquisition system option.
Enabling it allows the video file to be created after the etch finishes to minimize the load on the
computer processor during the etch.

Wail for pre-etch stabitily

This feature requires the system to les! lhe expansion chamber fill pressures before exposing the
wafers to process gas. The (Qlgrance that the expansion chambers must be filled to is set under the
Pre-etch slability threshold below and the number of cycles in a row that must be within the tolerance
before slarting is under the Pre-etch stability # of cycles. Il is recommended Lhat this feature be
aenabled to ensure maximum run-to-run uniformily. A useful trick is that if you are certain that the pre-
cycles are nol necessary during @ process run, the Stop button can be pressed during he pre-cycle and
it will then begin the etch. '

Pre-etch siability threshold

This is the toierance that the Wail far pre-etch stability routine must satisfy before proceeding to etch
the water.

Pro-elch stability # cycles

If Wait for pre-etch stability is selected, this setting allows the user to sel lhe number of pre cycles in a
row lhat must be within tolerance before stability is considered to be achieved.

Copyright 2000-2005, XACTIX Inc. Page 63
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intermediate Pump-down Pressure

The MEMS Equipment Company™

Allows the user o set the intermediate pressure used for expansion chamber through méin chamber
pump-downs during an etch cycle.

Pressure Estimation Delay

Allows the user to set the delay after filling of a chamber before the pressure is measured. This is done
to keep track of the pressure fill overshoot — the “extra” pressure achieved after a fill valve is closed.

Pressure Estimation Tau

The pressure overshoot is filtered using an exponentially weighted moving average filter, This
parameter aliows the uger to set the time constant for that filter.

XeF2 Pressure Estimation # Bins

The pressure overshoot is also recorded separately for different fill targets. This parameter allows the
user to set the number of “"bins” thal the prassure range between 0T and 8T is divided into. This feature
only applies to Pressure Estimation Pre-Cycles.

N2 Pressure Estimation # Bins

Allows the user to set the number of pressure overshoot bins for N2 pressure between 0T and 30T,
This fealure only applies to Pressure Estimation Pre-Cycles.

Max Pressure Estimation Age

Allows the user to predetermine the longest amount of time, between 0 and 120 hours, that Pressure
Estimation Pre-Cyctes information expires. This feature only applies to Pressure Estimation Pre-
Cycles.

Pressure Estimation Pre-Cycles

Allows the user to set the number, between Q and 10, of pre-cycle pressure purging cycles ang only
applies if Wait for pre-etch stability is not selected. This is the number of pre-cycles that will be run
before starting the etch (please note that the XeF2 Pressure Estimation # Bins, N2 Pressure Estimation
# Bins, and Pressure Estimation Pre-Cycles are related to this feature).

N2 fiff pressure della

This setting relates to the pressure that the nitrogen inlef valve, V14, to close in advance of reaching
the expansion chamber nitrogen fill pressure setpoint to minimize the pressure jump during expansion
chamber evacuation.

Etch Buffer Time

This setting relates to the overlapping pumpout of chambers. Since this is a multiple expansion
chamber system, there is the possibility that during the eich, cne expansion chamber may be
evacuating while the main chamber also needs to be evacuated. This situation could create some
variation in the etching performance and is avoided by the scftware making sure that there is time at
least as long as the Etch Buffer Time, belween chamber evacuations during the etch, before allowing
the system to evacuate an expansion chamber during an etching cycle.
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Temperature Configuration Menu

The temparaies of the sysiem can be Sei theoogh the Temperature Configuraton Menu, }Mml of i
settings e seli-expianatony but a few selfings require some sdditicnal sxplenation, Specifically, the
Minimum Gas Panel Temperature is lhe minimum temperature thal the gas pansit musl be above so
nal the syslam does nol fisplay a warneng. The pufpose for 1his i5 10 prevent Ihe user from running
®eFyin & cold syatem which could possibly condence in the gas panal. |

The temparature warning threshold is Ihe lakerance thal 3l sstpaint lemperaiwres must be within bafors
Ihe syslem displays a warning.

gmprralme Conhgurallon

New Validation Code

Additional featsres and opbiona may 0s purchased from XACTIX jo add additional software
lunctionality, These features are anabled via the enlry of diffizrenl validalion codes

Copyigh! 2000-2005, KACTIX lne Poge &6
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Leak-Back Utility

The MEMS Equipment Company™

To tesi the leak-back rate of each of the chambers, the Leak-back Utility can be used. Thls orogram
pumps down all chambers, and then closes all valves for a pre-set amount of time. It then estimates the
leak-back rates for each chamber and displays them. To use this utility, first choose the duration of the
test, the duration of the pumpdown before test, and then press “Start Test”. The test will be performed,
and the rates will be displayed. When the test is complete and you have observed the rates, press

“Done” to return to the Maintenance Menu.

Apr 19, 2004 5:19pm

Leak-back Utility

Lagt sanser calibrafion:
Unknown

£xp 2. |

Hache Satix |
{Ready _'
L)
\ St Defxls
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Main Chamber Purge

To repeatedly pump and purge the main chamber to remove residual gas or waler vapor, the Chamber
Purge Ultility can be used. First, sef the parameters for (he purge routing, including N2 fill high-pressure,
high-pressure time, pump-down iow pressure, low-pressure lime, and number of purge cycles. Then
press, “Start” to slarl the cycle. At any lime, the “Cancel” bulton can be used 1o end the routine and
return to the Maintenance Menu.

Purge Chamber

Pressure Sensor Recalibration Utility

Capacitance manometers may “drift" over lime indicating less accurate readings.' The gauge
recalibration utility is a method to periodically recalibrate them. To recalibrate the' capacitance
Manometers, set the number of purge cycles. length of pump time, and assumed chamber base
pressure. The manometers are zero calibrated to .05 T or 50 mT, which is the assumad base pressure
of the system. Pressing the "Calibration Hislory” button accesses a log file for the recalibration function.
The “Set Defaults’ bufton can be used to save recalibration seitings for easy one-louch' use. Set the
preferred settings and press “Set Defaults”, this will allow these parameters to be saved and appear
each time calibration is performed unless olherwise sel. When desired paramelers are set press “Stant
Test" button and calibration will begin. Occasionally executing the calibration a second time may be
needed to achieve calibration. An automatic calibration function may be set to “True” in the
configuration menu under “System Configuration™. This function will automalically recallbrale the
capacitance manometers at a low-usage time, typically at night. The last calibration' time is then
displayed on the main menu.
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Video Capture Option

Overview

The optional video caplure integrates image capturing through a camera altached to the microscope
with the Xetch software. Specilic features include:

* Snap images at a user seltable number of etch cycles
* Snap images at user adjustable time intecval

Images can be saved as either JPG (compressed) or BMP (raw} formats

Images captured during an etch process are stored in a folder unigue to that specific etch run

Capturing Images

To caplure images lhrough the microscope, the slider near the rear of microscope, must be in the video
seiling. This causes the image seen through the right syepiece of the microscepe to be'routed to the
camera. The left eyepiece of the microscope will conlinue 1o operate normally.

The image capture fealure is accessed through either the Main Menu or the Elch Menu via the View
Image bulton shown below:
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Mar 23, 2005 12:46pm

XeF, Silicon Etching System v4.0.2.|

oyt 14902008 YALTIR I, AR 1spts resoeved. Pakert Perclirg,

Gurent User: admin i
|

Last sensar calibratjon
21 |

Etch Menu:

tad

Load{Unload Sample

Maintenance Menu

Last Etch
Infeemation |

Ready

[ viewton | [ cwrcerw |[_rosou |

Pressing the View Image button brings up the following menu;

Microscope Imape Capiure
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: |
Pressing the Focus Mode button zoom in the center of the image so that the microscope can be
accurately focused.

The MEMS Equiprment Company™

Other features of the above menus is that the images can be continuously updated, as shown, or if the
feature is disabled, the image can be updated through the Update button, Colors can be adjusted
through the Red, Green, and Biue sliders. [mages ¢an also be saved or loaded through this menu.
Colors can be adjusted through the Red, Green, and Blue sliders.

On the right hand side, specific features ol the camera can be accessed using the pull-down menu and
the sliders. Also note that the image settings can be stored and since the illuminator setting (the setting
on the illuminator remote control) and lhe zoom setting of the microscope affect the image, these
parameters can be stored for later use, This is useful when trying to capture images with a consistent
appearance.

Images can be captured at a certain interval by geoing through the ImCap Setup menu on the Main
Menu;
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Image Caplure Sollings

|Total Captu- Time ' O ‘
Estimated Size Per Image i

The Seconds Per Frame setting sets the frequency thal images are taken after pressing the Start
Acquisition button. Number of Frames is the maximum number of images that will be taken. Add info
lext includes some information about the syslem’s stalus on the captured image.

The resolution of the stored image is set by lhe Image Resclulion selting. The type of image stored can
be either JPG, which is a compressed image, or BMP, which is the raw image {no compression). Note
that since ihe setup of the imaging is being done outside of Lhe Eich tMenu, that the Etch Cycles Per
Frame slider is not active.

Estimates for the time of image capturing and image size relalive to available disk space are alsa listed.

Images captured in this mode are stored in lhe Misc Images directory below:
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Pighure Tosks

1] View 25 5 shdo show
i} Ordar prits eniine
"y Prnk pictures

E) Copy &l Rems to CD.

Eile and Folder Tasks &)

| Make 3o (older

D Pibtehihisfoider o
the Web

bd Shere this folder

Other Places

£ Kexch Image Capturs
|Lﬁ My Pittures
W My Computes

g s |—..—J Cilxetcn Image CapturelMisc Images

\5‘ Go

1 200503231 25306
|| (Kl z0050323125310

|| 1)20050323125314

) 20050523125318
| (R} emosnaz3izs3z2

o I —————

ke
232¥B
232 K8
232¢8
233KB
Z3IKE
ZA3¥8
ZI2KB
I KB
Z32¥B
2328
Fakd:)

Tyee

JPEG Imags
JPEG Image
FEG Image
JPEG Image
JPEG Image
JPEG Image
JPEG Image
FEG Image
FPEG Image
JPEG Image
JPEG Imags

Date Modfied |

3}Z3/2005 12:52 PM
342372005 12:52 BM
3f23£2005 12:53 FM
3/2312005 12:53 PM
3/23/2005 12:53 PM
3J23{2005 12:53 P
3}23/2005 12:53 P
31232005 12:53 P
TIN5 12:53 M
3J23}2005 12:53 P
3{23/2005 153 84

Date Fictare

and are soried by the format:

YYYYMMDDOHHMMSS

Where YYYY is the year, MM is the month, DD is the date, HH is the hour in 24 hr format, MM is the

minute, and S8 is the second of the image capiure.

Note: it is because of this naming procedure that maintaining accurate time and date for the

system is critical.

The status of the image capture can be obtained by pressing the ImCap Status button, which appears
when images are being captured.
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The window that appears when pressing this butlon is:

Total Frames Captured |6/720
Average Image Size  [226,51kB
Total Size of Images  |1.33MB
Disk Space Available 169,26GB

e ppe——— — = ——— o —— T

Zi

which summarizes the stalus of the image capluring and also allows the ability to stop the image
capture by pressing Stop Acquisition.
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Images can alsc be captured through the Etch Menu:

The MEMS Equipment Company™

Ll Menu

through a similar procedure to that fram the Main Menu. The critical difference is that the ImCap Setup
screen enables the Etch Cycles per Frame slider as shown below. This feature snaps an image at a
specified number of cycles.
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Image Capture Sellings

Pressing Start Acquisition will enable images to be captured during the etch.
The images are stored in direclories such as:
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Seddeess | 7 Ci\Xeteh Image Captura

File and Folder Tasks 3} L—J 20050322131 Li2-test
) Makie & new felder

.' Fubletthis foldey ta the

T Web:

(o2 Shara this fader

Xetch Image Capture
Fifes Faldar

Date Modiied: Today, March
23, 2005, 12:50 PM

where YYYYMMDOHHMMSS-LOT

Where YYYY is the year, MM is the month, DD is the date, HH is the hour in 24 hr format, MM is the
minute, 38 is the second of the slart of the elch, and LOT is the lot name.

Inside of the directory, the images are stored in the following format:
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&= 20050322131112 test

Fis E&2 Yew Favortes Jook Hel ar
Qo - 1D F POsexn || roders -
-:_—*---:.,'jc,wd-xmmcmua\mmzwmzwst - kL
A Nawe - Sze  Type Dats Modified Date P>
@p""““]‘“k‘ | 1) 200502221 31215-40s2-000000 34KB  JPEG tmage Y22}2005 1:12 P14
| ) 20060322131247-Lg4L 000003 314K8  JPEG Image AZ2[2005 1112 PM
1 View o5 & shde show | 1200503221311 7-test-000006 314KE  IPEG Imagm 312202005 1113 PH
) Crdse peies ocirm 1 20050022131 347-83-000009 314K8  JPEG mage 32202005 1:13 P
g P ptres | (E120050322131417-test-000012 3100B  PiG Imace H20CS 1114 PY
) Copy e Rens to D 20050322131 474 ¢54-000015 10DKB  IPEG Image 32202005 114 B4
| 2008002213154 7-tent-0000) 6 119KB  PEG tnape 322/2005 1:15 Fé
gjzoastnzzmm? terss-000D21 1BKB  FEG Image 3/22/2005 1:15PM
Pl nd Foldis Tk { ) 200503221 3161 PLa5t-000024 118XD  JPEG Image 3/22/2005 1:16 PH
| X 20050322131 648-test-COC027 118YE  PEG Imags 22212005 1:16 B
_J Pbar 3 newr folder ﬁmmn&:mma TI3XE W56 Image 2005 11T A
R Pubkshthis folter to. ) 200503221 3 746-7t-000033 11BKE  PEG Image 342202005 117 M
the Web ) 20050022) 3181640000006 117%8  PEG Image 3}2242005 1:18PM
bd Shoe this folder | ) 200503221 31845-t a2t -000029 1IBXB JPEG Image 3f72{2005 11 18P
| 1 2005032213191 5-test-000042 1BKE  BEG Lmage 122{2005 119 #
| X} 200503221 1451651000045 ILBKB  PEG Lmage 322[2005 1119 #1
Other Places gmlmlﬂwms 7B WG Imags 342202005 §:20 PM
5 : 200563221 32044-test- 00006 | I18KB  FEG Image 3/22/2005 1:20 PM
:3 wmwmm ) 200600221 3211 4Ltk - 00005 11BKB ¥EG Image 22/2005 1324 #1
2 M Pties 1 20080022152 (44 105t DO00S? 1BKE JPEG Imace 342212006 121 PH
i iy Coerpures | |83 200500221 221 340500000 1IBKB  JPEG Image 32202005 1:22
g My Network Flaces | ) 200503221 32247 et 000063 H7KB  JPEG Image 3j2272005 1222 Fid
| B S0 1 3231 2-tast-006066 1I7KB W26 Image 322005 1723 P
(B} 200500221 32342- tast-00006Y 117%8 TPEG Imags 3/22/2005 (:23 A
Details 1)) 2008062213241 200w 000072 1178 JPEG Imagn 3/22{2005 1:24 BM
TR e ) 2005002213244 | -test-00GOTS 1L7TKB  PEG mage 32212005 1:24 PM ~
Fily Fokior & 5= e >

where YYYYMMDDHHMMSS-LOT-XXXXXX

Where YYYY is the year, MM is the manth, DD is the dale, BH is the hour in 24 hr format, MM is the
minute, SS is the second of the slart of the stch, LOT is the lot name, and XXXXXX is the cyc%e
number,

As a side note, the image ¢an be viewed on the €ich Menu by pressing the image tab.
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(8 |
Cycle Time:
| ETA:

Another note about viewing and capturing images during etching is that special provisions are made in
the software to avoid capturing an image when a critical elch operation is oceuring. This is necessary
since image capturing is very processor intensive. In addition, critical etch operations are put on hold
untit an image capture is complete. This avoids deteriorating etch performance; however, you may
experience some delays on the image refresh. Generally, when the software is preventing, an image
refresh when looking at the View Image window, a Wait note is dispiayed.
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XeF; Bottle Change

Bottle Change General information
XeF2 Counter Resef

Before proceeding with a bottle change, be aware thal ihe XeF, usage display will be reset'to zero once

the bottle is changed. You may wish to record the usage displayed before changing for your records.
The usage information can be found by clicking the Maintenance Menu. The information is located al
the top left under Approx. XeF, Usage.

Parts List

+« Swagelok Gaskets (www . swaqelok com)
NI-4-VCR-2-VS or NI-4-VCR-2-GR-VS

« 5/8"and 3/4" Standard Wrenches
« Latex Gloves

Time ailocation
The time to complete the bolile change is typically between 30 1o 45 minutes.

Changing XeF, Bottles

IT 1S IMPERATIVE THAT THESE DIRECTIONS BE
FOLLOWED EXACTLY TO SAFELY CHANGE THE XENON

DIFLUORIDE BOTTLE(S).

Beginning from the Main Menu screen, click on Maintenance Menu.
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To change the gas bottles click on the top right button, Change XeF, botlle, shown in Figure 21.

You will then be prompted to choose which bottle you would like to change, #1 or #2 (the locations of
the boltle connections is shown in Figure 20).
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Botile 1
Connection

Figure 20. Boltle Connection Locations.
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If you have chosen to change the XeF, bottle, you will be instructed to close the manual:valve on the
bottle. Once you have closed the proper botlle’s valve, click OK as shown below.

NOTE: Clicking Stop Bution Al Lower Right Can Stop Process Af Any Time

The Xetch will proceed to clear out or purge the lines to assure all XeF, gas is removad from the

syslem lines. This will take approximately 2 minutes. You will then be instructed as below to remove the
gas bottle, refill it, and raplace with full botlle. Be sure to leave the manual valve closed.
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Removing Gas Bofile

To remove the XeF, botlle you have chosen, use a 3/4" standard wrench on the female or larger nut.

-~ You will also use a 5/8" standard wrench on the male or smaller nut that is attached to the bottle. The
male nut is hald firmly, while rolating the wrench on the female nut to ioosen the female nut.

-
F THERE MAY STILL BE RESIDUAL XENON DIFLUORIDE IN
. THE REMOVED BOTTLE SO BE CERTAIN THAT THE
- BOTTLE VALVE REMAINS CLOSED.

- .

The boltle is removed by loosening the two thumb screws, removing the half clamp, and lifting the bottle
- upwards {see below). Be carefully not lo scraich the VCR glands on either the bottle or the system.
Replace the boitie by foliowing this procedure in reverse.

-,
(.*.h.
=
-~
r )
P
Thumb screw
F
-
.ﬁ -
Half clamp
£,
Fa
S
o
F. N
B,
]
- Replacing Gas Botlle
- Before realtaching the gas botile after verifying the old gasket is removed, a nickel-ptated Swagelok
gaskat (NI-4-VCR-2-VS) must be inserted between the male and female nuts to insure a goc:d seal (see
-~ A. in Figure 22). A retainer gasket (N1-4-VCR-2-GR-VS) is also available and acceptable o use on the
. Xetch, the retainer gaskel makes completing the seal less complicated by atlaching itself over the VCR
fitting gland. The un-retained gaskets require balancing the fittings until finger tight is establ:shed but
P can cerfainly be used successfully. Use latex gloves when handling the gaskels 1o prevenl dust or
grease degrading lhe seal's performance. If the gasket falls on the floor or is suspected of having
”- scratches, THROW IT AWAY. If not, you could damage the VCR gland or face. Mate the male and
. Copyright 2000-2005, XACTIX Inc. Page 85
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female nuts to finger tight by lurning female nut clockwise (see B. in Figure 22), Mark the male and
female nuts position with a line across each to establish 1/8 turn {see C. in Figure 22}. Then holding the
lower male nut firmly with the 5/8” wrench, turn the upper female nut with the 3/4” wrench clockwise 1/8
turn (see D. in Figure 22). Note that over tightening may damage the VCR gland and under tightening
may result in poor gasket seal,

The MEMS Equipment Company™

CAUTION

The steps on the next page must be followed exactly to
ensure proper gasket installation.
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(A

(8.)

(C)

(0)

S

Figure 22. VCR Gaskst Assembly Pracedure {Image from www swaaelok.com).
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The Xetch will ask you 10 double check that the manual valve is closed on the bottle. When positive that
valva is closed click “YES”. If you decide not to change bottle and continue, click “NO". If NO was
selected you will be 1o the pravious screen and must click “YES" ance botile is removea, refilled, ang
replacsd,

[EEETT ol

Is the manual valve on ¥eF2 botla #1 CLOSED?

ves || no

%

Once again, the Xeich will purge the lines to ensure a clean system before any XeF, is present, and

leak lest fittings to ensure a proper seal. If the seal leaks, a failure prompt will appear. Racommended
sleps would be to restart the leak-lest up to three times by clicking yes, then check thal lhe female nut
is sufficiently tight. If ieak still exists, replace the gasket.

If leak-lest is passed Click “YES", and vou will be prampted as shown 1o open manual valve on botlle.
Turn manual valve counter clockwise lo open. Click “OK” when task is complete, '

— e

Please open the manual valve on XeF2 bottla #1

OK

N\

Completing Botile Change

If the Xetch accepis all paramalers the boftle will then have been changed successfully. Click “OK" as
illustrated on the prompt screen below. If bottle #2 also needs to be changed repeat these steps from
beginning to end.

EE—— o)

HaF2 souice bolle #1 successiully changed

OK
o e T e, e W
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Service & Maintenance

SERVICE AND MAINTENANCE SHOULD ONLY BE
PERFORMED TO THOSE INDIVIDUALS WHO UNDERSTAND
THE RISKS OF EXPOSURE TO XEF2 AND ARE FULLY
TRAINED IN THE MAINTENANCE ACTIVITIES FOR THE
SYSTEM.

Adjusting Chamber Venting Rate

The rale that the main chamber vents is controflable through the adjustment of the vent regulator shown
below. The seipoint of the regulater should be approximalely 10 9si for normal operation but ¢an be

Vent regulator.

‘' =

Adjusting Expansion Chamber Nitrogen Fill Rate

The fill rale of the expansion chambers can be adjusted through two methods. The first method is to
adjust the expansion chamber N2 needla valve, EXP N2 (see below). ! is important that the neeadle
valve is nol over tightened which may damage this expensive componenl. The adjusimemt of the
naedle valve should salisfy mosi applications. An additional method of adjusting the flow rate is to
adjust the expansien chamber nitrogen fill regulator (see below). Nommnally, this should be set to
approximately 5 psi, but can be adjusied slightly as necessary
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EXP N2 needle valve

Expansion chamber
nitrogen regulator.

Showerhead hole plugs

For maximum uniformity, the showerhead can be plugged with Teflon plugs. A length of Teflon beading
is supplied with the taal and small pieces, approximately 1 cm long should be cut as needed as shown
in Figure 23. The cuts should be on a 45 degree angle to aid in the insertion of the plug into the
showerhead.

Figure 23. Teflon beading andpieces that have been cut from it using a razor blade.
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Insert the plug into the showerhead with pliers as shown in Figure 24. Be very careful not lo scratch
the showerhead. The plug should only be inseried far enough to hold the plug in place. The excess of
the plug can be trimmed using wire cullers as shown in Figure 24, /eaving approx. 1-2 mm exposed

so that the plug can be easily removed.
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Roughing Pump

The Xeich ships with an Edwards XDS10 dry scroll pump. This pump does not use oil and therefore
the maintenance is considerably less than a rotary vane pump. The primary maintenance is the
replacement of the tip seal, which Edwards typically recommends performing this less than 30 minute
operation on an annual basis. Please see the XDS10 manual for more details,

Vacuum Interiocks

The Xetch has two vacuum interfocks, one to make certain that the chamber is below approximately
40C Torr of pressure before permitting the source bottle valves {Valves 1 and 2) on the gas panel to
open. The other interlock prevents all valves on the gas panel from opening if the pressure at the main
vacuum line is above approximately 400 Torr.

Chamberinterlock

The purpose of the chamber interlock is to make certain that there is not an accidental release of xenon
diflucride from the source bottles via the chamber. The operation of the interlock is performed by first
detecting if the vacuum pressure is below approximately 400 Torr using the ¢chamber vacuum switch
shown in Figure 26. The signal is then fed to the chamber vacuum relay shown in
Figure 27. The light on the relay will light if the chamber pressure is below 400 Torr AND if the main
vacuum line is baelow 400 Torr (see Vacuum interlock below). If this relay is lit, the pneumatic manifold
should be receiving power to valves 1 and 2 to permit them to operate. Otherwise, even if the computer
sends a signal via the DeviceNet interface to open either valves 1 or 2, they will not have 'the power to
open. [t should be noted that this sensor is tested every time that the chamber is vented! If there is a
sensor faillure, a warning message will be displayed (note that it is necessary for the Show Warnings
seiting to be enabled in the System Configuration Menu any warning messages to be displayed). This
test is performed by the computer verifying that the chamber vacuum switch trips during venting,

Vacuum interlock

The purpese of the vacuum interlock is to prevent any valve from opening if the vacuum to the system
is insufficient. The logic is that if there is not sufficient vacuum to the system, it is not safe to allow the
opening of valves. The primary causes of this interlocked situation would be a pump failure or a break
in the conneclion belween the system and the pump. The operation of the interlock is performed by first
detecting if the vacuum pressure is above or below approximately 400 Tom using the main vacuum
switch skown in Figure 26. The signal is then fed to the main vacuum relay shown in
Figure 27. The light on the relay will light if the main vacuum pressure is below 400 Torr. [f this relay is
lit, the pneumatic manifold should be receiving power to all valves, except possibly valves 1 and 2 (see
above) to permit them (o operate. Otherwise. even if the computer sends a signal via the DeviceNet
interface to open any of the valves, they will not have the power 10 open. If there is a main vacuum
failure, a waming message will be displayed (note that it is necessary for the Show Warnings setting to
be enabled in the System Configuration Menu any warning messages to be displayed).

Copyright 2000-2005, XACTIX Inc. Page 92

Patent Pending. No reproduction permitied.
Manual Version X3-4.1R 1.



-]

A=

Y

a The MEMS Equipment Company™

Main vacuum
relay

Figure 27. Inlarlock relays.
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Manual valve operation
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Figure 29. Valve diagram.
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MANUAL OPERATION OF THE VALVES COULD LEAD TQ
DAMAGE TO THE EQUIPMENT OR HARM TO PERSONNEL.
MANUAL VALVE OPERATION IS [NDEPENDENT OF
INTERLOCKS AND SHOULD ONLY BE PERFORMED BY
TRAINED PERSONNEL.

In service of maintenance circumstances, enly to be performed using trained personnel, where manual
operalion of (he valves is necessary, manual valve operation can be accomplished using a pointed
object. The valve manifold, sea Figure 28, has 16 buttons to manually acluate the valves. For
reference, the valve diagram for the system is shown in Figure 29.

Temperature Related Devicas

Temperature controller

The temperature controfier is shown in Figure 30 (older version — C460) and Figure 31 (new version -
Z46XX). Its setpoinis are sel by Lhe Xetch software through its DeviceNel connection but the controller
will still operale even if the PC 18 off. For diagnostic purposes, the C460 (not the newer Z45XX)
controller provides feedback using its LEDs.

The number of the LED relates lo Lhe control of the following:
1. The main chamber
2. The gas box air temperalure
3. Expansion chamber 1
4. Expansion chamber 2

The flashing or steadiness of the LEDs have significance as follows:
» When an LED is stsady green, it indicates that the temperature is within tolerance of the
saipoind
o 1 anLED s on for | second and off (or 3 seconds, Lhe temperaiure is below the seipeint
« If an LED is on for 3 seconds and off for 1 second. the temperature is above the setpoint

The Z46XX controller uses green LEDs to only indicate that the control loop is working correctly. If the
LEDs are red, there is a problem.
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Figure 30. C480 temperature conitroller module.

Figure 31. 246 temperalure omroller module.

Thermostats

Alihough the temperature of the gas box and chambers are controlled through the temperature
controller, for additional safety, the Xetch has four overtemperature thermostals {(shown in Figure 32 to
Figure 35) thal are set 10 disconnect heater power lo a heater if the surface temperature of the heated
device exceeds between 57 and 62 °C. The thermestats resel automatlically and will allow power to the
heater once the surface temperature of the heated device falls below 46 and 51 °C.
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Main vacuum
chamber
thermostat

Expansion
Chamber 1
thermostat
Figure 33. Thermosial on Expansion Chamber 1.
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Figure 35. Thermostat on Gas Panel.

Gas box door interlock switch

To prevent hot air from blowing on the operator during maintenance in the gas box, such as during
bottle changes, the power to the gas box healer (see Figure 38) is disconnected when the!door to the
gas box is opened. This is sensed by the switch shown in Figure 37. {t should be noted that the
expansion chamber heaters still will function, however, when the gas box door is cpen.
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Figuie 37 Gas box 0008 Swich

Ventilation shroud interiock
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Figure 39. IO signals are communicated via this unit to the PC.
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Contact Info

We thank you for your business and value
the trust you have placed in our Company.

XACTI X

We always welcome suggestions and comments regarding
. |
our products and our services. Please feel free to contact:

Service/Technical:

support@xaclix.com

Sales/Marketing:

U.S. Sales: ussalesfpxactix.com

International Sales: inlsales{@xaclix.com

XACTIX, Inc.

2403 Sidney Street, Suite 300
Pittsburgh, PA 15203

usa

{412) 381-3195

{412) 381-1136 fax
info@xactix.com

hiipwww xactix.com
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