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The following table summarizes your M-2000® system and
any options or accessories included in your purchase.

M-2000___S/N

Spectral Range

Source FLS XLS FQTH

Receiver Dual Single

Options:
1 Rack Mount Table Included
(1 Manual Sample Translation Stage
1 50mm by 50mm XY Mapping
1 T00mm by 100mm XY Mapping
1 Automated Sample Translation Stage
1 T00mm by 100mm XY Mapping
1 150mm by 150mm XY Mapping
[1 200mm R-6 or XY Mapping
1 300mm R-6 or XY Mapping
[1 Focusing Optics (focused beam size )
1 Camera
[1 Neutral Density Filter Wheel

Accessories:

1 Sample Heater - Standard (see Heat Stage manual)
Sample Heater - Instec (see Heat Stage manual)
Simple Liquid Cell (see Liquid Cell manual)

Small Volume Liquid Cell (see Liquid Cell manual)
In Situ Aftachments (see In Situ manual)

QCM Cell Stage (see QCM Cell manual)

Heated Liquid Cell (see Heated Liquid Cell manual)
Transmission Stage (see Transmission Stage manual)
Electrochemical Cell (see Electrochemical Cell
manual)

Custom Stage
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Thank you for purchasing a J.A. Woollam Co., Inc. Spectroscopic Ellipsometer
(SE) system. We hope the information contained in this manual will help you
develop a better understanding and appreciation for the M-2000 hardware.

The contents of this manual are subject to change without notice and do not
constitute a commitment on the part of J.A. Woollam Co., Inc. Every effort has
been made to ensure the accuracy of this document. However, due to ongoing
product improvements and revisions, J.A. Woollam Co., Inc. cannot guarantee the
accuracy of the printed material after the date of publication nor can it accept
responsibility for errors or omissions. J.A. Woollam Co., Inc. will update and
revise this document as needed.

Please read Chapter 1, which contains important safety information
concerning the operation of this instrument.
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Safety Tips

1.1.

Message Boxes

There are three message boxes used in this manual. They are
explained below:

Warning: This box is used to warn the user of a
potential hazard to the user or persons in the area of the
ellipsometer.

Caution: This box is used to alert the user that an
incorrect operation or procedure could cause damage to
the equipment.

Note: This box contains tips, hints, and useful
information relating to the procedure in which it is
located.

1.2.

General Safety Tips

Keep hands/fingers/body parts away from the instrument while
making motor position changes.

Ensure all system controls and power cables are tied/tucked
away/hidden/kept away/arranged such that persons walking around
the instrument area will not snag or trip on any of the cables.

Turn the computer off when working within the electronic control
box(es). Voltages from the computer are present within the
box(es) even when the box power is off.

Replace bad fuses only with proper type and rated fuse.
Never look into a tip of an optical fiber.

Never look directly at an operating lamp, severe eye injury may
result. Wear UV protective lenses, such as a welder’s helmet,
when working around operating lamps.

©2012 J.A. Woollam Co., Inc.
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Permanent eye damage can result from looking directly into the
beam. It is best to view the beam using a piece of paper or
business card.

Before servicing the lamp housing, be sure to disconnect all cables.
Make certain the lamp is at room temperature (turn lamp off for at
least 20 minutes).

Compact arc lamps contain highly pressurized gas, and present an
explosion hazard even when cold. Wear face protection, such as a
full-face shield, gloves and a long sleeve shirt whenever handling

lamps.

©2012 J.A. Woollam Co., Inc.



2. Hardware
Description

2.1. System configurations

This manual covers the full line of M-2000® based spectroscopic
ellipsometers mounted on the Auto-Angle ESM-300 base..

MODEL SPECTRAL RANGE LAMP(S)

M-2000D 193-1000 nm 32W Deuterium and 20W QTH
M-2000DI 193-1690 nm 32W Deuterium and 20W QTH
M-2000U 245-1000 nm 32W Deuterium and 20W QTH
M-2000U1 245-1690 nm 32W Deuterium and 20W QTH
M-2000V 370-1000 nm S50W QTH

M-2000VI 370-1690 nm S50W QTH

M-2000X-210 210-1000 nm 75W Xenon arc

M-2000X1-210 210-1690 nm 75W Xenon arc

M-2000X 245-1000 nm 75W Xenon arc

M-2000X1 245-1690 nm 75W Xenon arc

Table 2-1. Available M-2000® models.

2.2.

System Components

The M-2000" spectroscopic ellipsometer system is based on
advanced Diode Array Rotating Compensator Ellipsometer
(DARCE™) technology from the J. A. Woollam Co. This
technology provides consistently accurate ellipsometric data,

independent of the sample characteristics.

Light Sources

The following are the light sources available for the M-2000"

ellipsometers.

©2012 J.A. Woollam Co., Inc.
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M-2000@ XLS-200 D2 and QTH Light Source

Figure 2-1. M-2000" XLS-100 Light Source.

The M-2000D, DI, U and UI ellipsometers use the XLS-200 light
source. The XLS-200 D2 and QTH Light Source houses the
Deuterium and Quartz Tungsten Halogen lamps. The power for
the lamp is supplied through highly regulated switching DC power
supplies that are located in the M-2000° XLS light source. 24
Volts is provided to it from the M-2000" Detector and Lamp
Power Supply Module. This unit also contains the beam
collimation optics, a fixed polarizer, and a compensator located in
a continuously rotating stepper motor.

30 watt D2 (Deuterium) Lamp

Figure 2-2. D2 Lamp.

12
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The D2 (Dueterium) Lamp Supplies light from the UV to the
visible region of the spectrum. This lamp is mounted just behind
the shutter apeture.

20 watt QTH Lamp

Figure 2-3. QTH Lamp.

The QTH (Quartz Tungsten Halogen) Lamp supplies light from the
visible to the IR region of the spectrum. It is mounted just behind
the D2 lamp aperture.

Warning: The D2 and QTH lamps get extremely hot
during operation. Always allow them to cool adequately
before replacing them.

FLS-350 75W Xe Light Source

Figure 2-4. M-2000® FLS-350 Light Source.

13
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The M-2000X and XI ellipsometers use the FLS-350 Light Source.
The FLS-350 Xe Light Source houses the 75 W Xe arc lamp and
ignitor circuitry. The power for the lamp is supplied through a
highly regulated DC power supply that is located in the M-2000"
Detector and Lamp Power Supply Module. This unit also contains
the beam collimation optics, a fixed polarizer, and a compensator
located in a continuously rotating stepper motor.

75 watt Xenon Arc Lamp

Figure 2-5. Typical Arc Lamp.

The Arc Lamp is a high pressure Xenon discharge point source
lamp. It is filled with Xenon gas at above atmospheric pressure.
The lamp is mounted in an inner enclosure within the M-2000"
Light Source.

Warning: Compact arc lamps contain highly
pressurized gas, and present an explosion hazard even
when cold. Wear face protection, such as a welder’s
helmet, whenever handling lamps.

Warning: The Xe arc lamp gets extremely hot during
operation. Always allow it to cool adequately before
replacing the lamp.

Optional Neutral Density Filter and Filter Wheels

The system may include an optional ND filter wheel (auto or
manual). The auto filter wheel is controlled by the software and
can be set to auto select the intensity level by checking the auto
box. This is used to select the optimum intensity level for the
sample under measurement.

The intensity can also be set by the user to a specified value by un-
checking the auto box and selecting the filter value from the drop
down menu. This can be helpful during system alignment.

©2012 J.A. Woollam Co., Inc.
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Figure 2-6. Auto Intensity selection option.

The manual filter wheel option has seven (8) detent positions:
0,1,2,3,4,5,6,7. These correspond to:

100%, 50%, 25%, 10%, 5%, 3%, .3% and a long pass filter at
530nm.

Rotate the wheel of the filter wheel to select the amount of light
intensity needed for the sample under measurement.

Filter shown at the
100% light
throughput position

Figure 2-7. Filter Wheel Option.
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M-2000® 50W FQTH-100 Light Source

Figure 2-8. M-2000" FOQTH-100 Light Source.

The M-2000V and VI ellipsometers use the FQTH-100 light
source. The FQTH-100 Light Source houses the S0W Quartz
Tungsten Halogen lamp. The power for the lamp is supplied
through a highly regulated switching DC power supply that is
located in the M-2000® Detector and Lamp Power Supply Module.
This unit also contains the beam collimation optics, a fixed
polarizer, and a compensator located in a continuously rotating
stepper motor.

50 watt QTH Lamp

Figure 2-9. Typical QTH Lamp.

The QTH Lamp is a Quartz Tungsten Halogen Lamp. The lamp is
mounted just behind the pinhole in the rear on the lamp housing.

Warning: The QTH lamp gets extremely hot during
operation. Always allow it to cool adequately before
replacing the lamp.

©2012 J.A. Woollam Co., Inc.




Fiber Optic Cables

) ? < SMA Connector
Fiber

’ \ Protective
Endcap

Figure 2-10. Optical Fiber.

The Fiber Optic Cable(s) is used to couple the beam from the
Receiver Unit to the Detector(s) located in the M-2000® Detector
and Lamp Power Supply Module. The Fiber Optic Cable(s) has a
200 micron core diameter (standard). The fiber(s) is terminated on
each end with an SMA connector for easy insertion and removal.

One DUV-200 fiber optic cable is used in the M-2000D, U, and X
systems. The M-2000V uses an IR-200 fiber since the spectrum is
limited to 370nm. If the ellipsometer system is an M-2000DI, UlI,
XTI or VI, an IR-200 fiber optic cable is also used for the second
NIR Detector. The fiber(s) is normally 2 or 3 meters long,
depending on application.

Note: When the fiber is first installed it needs to be
oriented for Maximum light throughput. This is covered
in the Maintenance Chapter

Caution: Proper handling of the fiber is necessary to
ensure long life. Never allow the fiber tip to contact any
other surface (fingertip, tabletop, etc). Always cover the
tips with protective rubber end caps while the fiber is
not in use. The bend radius of the fiber should never be
smaller than two inches. Never use a tool to tighten the
fiber.

17
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Reciever Units

The following are the receiver units available for the M-2000"
spectroscopic ellipsometers.

MQD Single Receiver Unit

Figure 2-11. MQOD-Single Receiver Unit.

The MQD Single Receiver Unit is used on the M-2000D, U, X and
V systems. It consists of a stepper motor driven rotational stage
which houses a polarizer. There is also a four-quadrant detector
used for alignment of the system. This receiver contains one beam
folding mirror and one fiber coupling lens (UV).

©2012 J.A. Woollam Co., Inc.



MQD Dual Receiver Unit

Figure 2-12. MQD-Dual Receiver Unit.

The MQD Dual Receiver Unit is used on the M-2000DI, UI, XI
and VI systems. It consists of a stepper motor driven rotational
stage which houses a polarizer. There is also a four-quadrant
detector used for alignment of the system. This receiver contains

two beam folding mirrors and two fiber coupling lenses (UV &
IR).

Detector and Lamp Power Supply
Modules

The following are the Detector and Lamp Power Supply Modules
available for the M-2000" spectroscopic ellipsometers.

M-2000D and DI Detector and Lamp Power
Supply Modules

Figure 2-13. M-2000D/DI Detector and Lamp Power Supply
Module.

19
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The M-2000D and M-2000DI Detector and Lamp Power Supply
Modules each contain a UV Spectrometer covering a wavelength
range of 193-1000 nm. The M-2000DI also contains an IR
spectrometer that covers a wavelength range of 1000-1690 nm.
Both modules also house the Light Source power supply. The
switching power supply provides a very stable Source of power for
the D2 and QTH lamps.

M-2000U and Ul Detector and Lamp Power
Supply Modules

" .
?A#j J.A. Woollam Co., Inc.

DRomori Fobu

M-2000U1

Figure 2-14. M-2000U/UI Detector and Lamp Power Supply
Module.

The M-2000U and M-2000UI Detector and Lamp Power Supply
Modules each contain a UV Spectrometer covering a wavelength
range of 245-1000 nm. The M-2000UI also contains an IR
Spectrometer that covers a wavelength range of 1000-1690 nm.
Both modules also house the Light Source power supply. The
switching power supply provides a very stable source of power for
the D2 and QTH lamps.

M-2000X and XI Detector and Lamp Power
Supply Modules

'
A7) J.A. Woollam Co., Ine.
ﬂ I"'l-' ey Soarinrd

M-2000X1

Figure 2-15. M-2000X/XI Detector and Lamp Power Supply
Module.

The M-2000X and M-2000XI Detector and Lamp Power Supply
Modules each contain a UV Spectrometer covering a wavelength
range of 210, 245-1000 nm. The M-2000XI also contains an IR

©2012 J.A. Woollam Co., Inc.



Spectrometer that covers a wavelength range of 1000-1690 nm.
Both modules also house the Light Source power supply. The
switching power supply provides a very stable source of power for
the arc lamp. The LED indicators on the front panel are green/blue
status lights for the lamp control. Green is normal operation. Blue
indicates that the lamp will not ignite for the reason stated above
the respective LED.

M-2000V and VI Detector and Lamp Power
Supply Modules

..-"'_1{
A 1A Woollam Co., Inc.

': -__J:'. Barrrrarda 5

M-2000Vi

Figure 2-16. M-2000V/VI Detector and Lamp Power Supply
Module.

The M-2000V and M-2000VI Detector and Lamp Power Supply
Modules each contain a UV Spectrometer covering a wavelength
range of 370-1000 nm. The M-2000VTI also contains an IR
Spectrometer that covers a wavelength range of 1000-1690 nm.
Both modules also house the Light Source power supply. The
switching power supply provides a very stable Source of power for
the QTH lamp.

EC-400 Electronics Control Module

Figure 2-17. EC-400 Electronics Control Module.

The EC-400 Electronics Control Module contains a 486DX2
embedded computer. This computer is responsible for controlling
the analog-to-digital (A/D) converter, the stepper motor drivers
and communicating with the host computer via a network card.

21
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During the Alignment, Calibration and Data Acquisition
Procedures, signals from the Detector are sent to the embedded
computer via the A/D. The software on the host computer
analyzes this data and displays the results on the computer screen.

Computer

The computer operates the CompleteEASE® data acquisition and
analysis software. The main function of this computer is to
communicate with the remote computer located within the EC-400
electronic control module. It also analyzes all data acquired from
the embedded computer and displays the results on the computer
screen.

Surge Suppressor

The system is shipped with either a (110V) or two (220V) surge
suppressors. These are provided to condition and filter the input
AC power for the ellipsometer and to provide a central location for
the system’s AC power.

USB Camera (optional)

The system may be shipped with an optional high resolution USB
color camera. This camera comes with a 1X-6.5X variable zoom
lens, an additional 2X lens may also be included. The
CompleteEASE® software allows the user to view and capture
color images from the camera.

Auto Angle ESM-300 Base Unit

The M-2000" spectroscopic ellipsometer system on the auto-angle
base comes in three sizes depending on the mapping stage (if
present).

e A small auto-angle base is used for systems with no
mapping or manual 50mm X-Y mapping.

¢ A medium auto-angle base is used for systems with
100mm, 150mm or 200mm X-Y mapping.

e A large auto-angle base is used for systems with 300mm X-
Y mapping.

The auto-angle base may also come with an optional rack mount
table.

©2012 J.A. Woollam Co., Inc.



The base is for Ex-Situ use only. It brings together the Sample
Stage, Source Unit, and Receiver Unit. It is used for calibrating,
sample mapping and taking data at various angles.

Figure 2-18. M-2000V Small Auto-Angle base with 50mm X-Y
mapping.

-IEQ & oo

Figure 2-19. M-2000XI Medium Auto-Angle base on table with
200mm X-Y mapping, Auto Tilt Align, focusing, and camera.

23
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Figure 2-20. M-2000DI Large Auto-Angle base with Auto Tilt
Align and 300mm X-Y mapping.

EPM-224 Emergency Power Off
Module (Optional)

EPM-224 B, s
’ P—

Figure 2-21. EPM-224 Emergency Power Off Module.

Systems supplied with the optional table receive an Emergency
Power Off Module. This module allows the user to Power Off the
entire system by pressing one button in an emergency situation. It
also acts as a centralized location for the system’s power. AC
power is connected to the back of the EPM-224. The EPM-224
contains a SAmp UL489 listed circuit breaker that has an AIC
(Ampere Interrupting Capacity) rating of 10KA.

©2012 J.A. Woollam Co., Inc.



3.

Installation

3.1.

Lift Here

System Assembly without Table
Option

Preliminary
A good sturdy table is required if the optional table is not included.

The table should be away from high traffic areas and near an
electrical outlet.

Open all boxes and/or crates.

Carefully un-wrap all parts to ensure all components are present.

Base Assembly

1. Remove the base from the shipping container (DO NOT LIFT
THE BASE USING THE ARMS) and set it on a table that can
support at least 300 Ibs.

Do Not
Lift Here

Do Not
Lift Here

Figure 3-1. Lifting Locations.

25
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2. Remove the angle of incidence locking screw located on the
left side of the base using a 4mm metric Allen wrench.

Angle of
incidence
locking screw

Figure 3-2. Angle of incidence locking screw.

3. Hold the arms at the center of the base to support the weight of
the tower (lift slightly) and remove the Z-stage locking screw
located on the right side of the base using a 4mm metric Allen
wrench.

Support
stage here

Z-stage locking
screw

Support
stage here

Figure 3-3. Z-stage locking screw.

26
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4. For systems with automated sample translation, the translator
shipping lock must be removed.

5. Unplug the vacuum quick disconnect on the left side of the
sample chuck assembly.

Vacuum
Disconnect

Figure 3-4. Vacuum disconnect.

6. Remove the sample chuck assembly by loosening the (4) black
thumb screws. (2) are at the front of the sample stage and (2)
are at the back of the sample stage.

_ (2) Front
2 thumb

l'-

-y \\1SCI'GWS

Figure 3-5. Sample stage thumb screws.

27
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7. Lift the sample chuck off of the translator.

8. Remove the (6) SHC screws to remove the orange shipping
lock. The top (4) using a 4mm metric Allen wrench, the
front/back (2) using a 3mm metric Allen wrench.
\ Shipping

lock

Figure 3-6. Removing the shipping lock.
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9. Attach the source unit to the source tilt stage on the base using
(4) M3 socket head screws with the connectors pointing to the
rear of the base.

Source Tilt Stage

Figure 3-7. Source mounting (FQTH-100 light source shown).

10. Attach the receiver unit to the receiver tilt stage on the base
using (2) M3 socket head screws with the connectors pointing
to the rear of the base.

Receiver Tilt Stage

Figure 3-8. Receiver mounting (MQD-Single receiver unit shown).
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AC Wiring
1. Ensure all components are turned off before attaching AC

power cords.

2. Attach the computer and monitor AC power cords to the surge
SUppressor.

3. Attach AC power cords to the EC-400, and the M-2000
Module

4. Attach the other end of the AC power cords to the
appropriately labeled jack on the surge suppressor(s).

5. Attach surge suppressor(s) to the AC power outlet and ensure it
is switched on.

Computer Monitor Vacuum

Figure 3-9. (110VAC) Configuration.

Power source Computer Monitor From Surge Supp #1 Vacuum

EC-400 To Surge Supp #2 M-2000

Figure 3-10. (220V AC) Configuration.
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Cabling

Connect cables as directed in Table 3-1 and shown in Figure 3-11.

SYSTEM CABLE | CABLE SYSTEM
JACK PLUG PLUG JACK
LOCATION | LABEL | LABEL LOCATION
J1 (EC-400) Pl P2 J2 (LIGHT SOURCE)
J3 (EC-400) P3 P4 J4 (LIGHT SOURCE)
J5 (EC-400) P5 P6 J6 (RECEIVER UNIT)
17 (EC-400) P7 P8 78 (M-2000)
79 (EC-400) P9 P10 710 (M-2000)
J11 (EC-400) P11 P12 J12 (M-2000)
J13 (EC-400) P13 P14 J14 (BASE OPTION)
J15 (EC-400) P15 P16 J16 (BASE OPTION)
J17 (EC-400) N/C N/C OPTIONAL AUX. PORT
719 (EC-400) P19 P20 720 (BASE OPTION)
121 (EC-400) RI-45 RI-45 NETWORK CARD IN PC
J23 /733 (M-2000) | P23 /P33 | P24 /P34 | 124 /134 (LIGHT SOURCE)
725 (M-2000) P25 P26 726 (RECEIVER UNIT)
129 (EC-400) P29 P30 730 (SYSTEM OPTION)
731 (EC-400) P31 P32 732 (SYSTEM OPTION)
737 (EC-400) P37 P38 738 (SYSTEM OPTION)
UV (M-2000) UV FIBER | UV FIBER | SMA UV (RECEIVER UNIT)
IR (M-2000) IR FIBER | IR FIBER | SMA IR (RECEIVER UNIT)

Table 3-1. Cabling diagram.

Note: The IR fiber is only used on M-2000DI, Ul, Xl and

VI systems.

©2012 J.A. Woollam Co., Inc.
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J14 J16

Figure 3-11. Connector locations.
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Figure 3-13. M-2000, Rear View.
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Computer

1. Attach the monitor cable to the computer.
2. Attach keyboard to the computer.

3. Attach the mouse to the computer.

Lamp installation

The FLS-350 Xenon lamp housing requires the Xenon lamp to be
removed during shipping. See Scheduled Maintenance chapter for
instructions on installing and replacing the lamp(s).

3.2.

System Assembly With Table
Option

Preliminary

The system should be away from high traffic areas and near an AC
power outlet.

The table should be placed such that there is at least 36 inches of
clearance provided on all sides of the system.

Open all crates and boxes.

Carefully un-wrap all parts to ensure all components are present.

Base Assembly

1. Cut straps and remove the box around the ESM-300 base
pallet. Remove the ratcheting straps holding the base to the
pallet.

2. Cut straps and remove the box around the table pallet. Use the
ramp provided to roll the table off the pallet and position it
behind the ESM-300 base.

3. Use a forklift to lift the ESM-300 base onto the supplied table.
The fork must be rated to lift 165 1bs. and meet the
requirements detailed below.

4. Position the forklift properly under the ESM-300 base and set
the parking brake on the forklift.

5. Lift the ESM-300 a few inches and pull the crate out from
underneath the ESM-300. Do not put any part of your body
under the ESM-300 or forklift.
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6. Lift the ESM-300 to about 40" above floor and properly
position the table under the ESM-300.

7. Lower the ESM-300 onto the table. Be sure that all persons are
clear before lowering the ESM-300 base onto the table.

8. Roll the table and ESM-300 base away from the forklift.

MIN SPACING = (95" [495]
MAX SPACING = 205" [521]

| 1

MAX FORK THICKNESS = " [254] = MIN LENGTH = 327 [8]3] -

FORK DETAIL FOR LIFTING ESM-300M BASE ONTOQ TABLE
Figure 3-14. Forklift details for lifting the ESM-300 base.

. LIFT HANDLE
LIFT HANDLE . .
-
LIFT HANDLE | JS 3l s5] J-- LIET HANDLE
LIFT HANDLE LIFT HANDLE

D0 MOT

93
LIFTHERE |_ ™ 1480 740

Figure 3-15. ESM-300 dimensions with respect to forklift
placement.
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Figure 3-16. Forklift placement with respect to the ESM-300 base.

9. Secure the Ellipsometer system to the base unit using the (4)
5/16-18 BHC screws provided.

s WY

N 5/16-18 BHC

SCrews
Figure 3-17. Mounting locations, left side.
35
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N\ \l 5/16-18 BHC
®|9/  screws

Figure 3-18. Mounting locations, right side.

10. Remove the angle of incidence locking screw located on the
left side of the base using a 4mm metric Allen wrench.

Angle of
incidence
locking screw

Figure 3-19. Angle of incidence locking screw.

11. Hold the arms at the center of the base to support the weight of
the tower (lift slightly) and remove the Z-stage locking screw
located on the right side of the base using a 4mm metric Allen
wrench.
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Support
: / stage here

Z-stage locking
screw

Support
stage here

@

Figure 3-20. Z-stage locking screw.

12. For systems with automated sample translation the translator
shipping lock must be removed.

13. Unplug the vacuum quick disconnect on the left side of the
sample chuck assembly.

Vacuum
Disconnect

Figure 3-21. Vacuum disconnect.

14. Remove the sample chuck assembly by loosening the (4) black
thumb screws. (2) are at the front of the sample stage and (2)
are at the back of the sample stage.
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. (2) Front
2 7 thumb
v ¥ screws

Figure 3-22. Sample stage thumb screws.

15. Lift the sample chuck off of the translator.

16. Remove the (6) SHC screws to remove the orange shipping
lock. The top (4) using a 4mm metric Allen wrench, the
front/back (2) using a 3mm metric Allen wrench.
\ Shipping

lock

Figure 3-23. Removing the shipping lock.
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17. Attach the source unit to the source tilt stage on the base using
(4) M3 socket head screws with the connectors pointing to the
rear of the base.

Source Tilt Stage

Figure 3-24. Source mounting (FOQTH-100 light source shown).

18. Attach the receiver unit to the receiver tilt stage on the base
using (2) M3 socket head screws with the connectors pointing
to the rear of the base.

Receiver Tilt Stage

Figure 3-25. Receiver mounting (MQD-Single receiver unit
shown).
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MONITOR POST

| A Woeellam |

MONITOR ARM
BRACKET

EMO BOX

(o (O oo

Figure 3-26. Assembled system (simulated).

19. Mount the monitor arm bracket to the table using (3) screws
provided on the table.

20. Slide the keyboard, mouse, monitor post onto the arm bracket.

21. Route the monitor power, VGA, and USB hub cables through
the cable ties on the arm bracket and plug into the appropriate
location on the monitor.

22. Plug in the EMO Switch cable (DB-25) to the EMO box on the
arm bracket.
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AC Wiring

1. Ensure all components are turned off before attaching the AC
power cord.

2. Attach a power cord from a mains power outlet protected by a
15 Amp breaker to the EPM-224. This power cord is not
supplied and must have a IEC-320 C-13 plug on one end. The
cord must be rated for at least 15A continuous.

IEC-320 C14 receptacle. Cord
should have IEC-320 C13 plug
and 154 continuous rating.

0 .

Co‘mpuw Interface

Figure 3-27. EPM-224 back panel.

o

J10

0

C] o o e

(@22 )
External
EMO

8ystem Control

e et A A s e ot
behavior!

SYSTEM CABLE CABLE SYSTEM
JACK PLUG PLUG JACK
LOCATION LABEL LABEL LOCATION
COMPUTER COMPUTER STAGE1 STAGE 1 ACI1
ACI (EPM-224)
EC-400 EC-400 STAGEI STAGE 1 AC2
AC2 (EPM-224)
M-2000 M-2000 STAGE2 STAGE 2 AC3
AC3 (EPM-224)
COMPUTER COMPUTER STAGE2 STAGE 2 AC4
MONITOR MONITOR AC4 (EPM-224)
VACUUM PUMP VACUUM STAGE3 STAGE 3 AC5
ACS (EPM-224)
OPTIONS/ OPTIONS/ STAGE3 STAGE 3 AC6
ACCESSORIES ACCESSORIES AC6 (EPM-224)
OPTIONS/ OPTIONS/ STAGE4 STAGE 4 AC7
ACCESSORIES ACCESSORIES AC7 (EPM-224)
OPTIONS/ OPTIONS/ STAGE4 STAGE 4 AC8
ACCESSORIES ACCESSORIES AC8 (EPM-224)

Table 3-2. AC wiring diagram.
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Cabling

Connect cables as directed in Table 3-3 and shown in Figure 3-28.

SYSTEM CABLE | CABLE SYSTEM
JACK PLUG PLUG JACK
LOCATION | LABEL | LABEL LOCATION
J1 (EC-400) Pl P2 J2 (LIGHT SOURCE)
J3 (EC-400) P3 P4 J4 (LIGHT SOURCE)
J5 (EC-400) P5 P6 J6 (RECEIVER UNIT)
17 (EC-400) P7 P8 78 (M-2000)
79 (EC-400) P9 P10 710 (M-2000)
J11 (EC-400) P11 P12 J12 (M-2000)
J13 (EC-400) P13 P14 J14 (BASE OPTION)
J15 (EC-400) P15 P16 J16 (BASE OPTION)
J17 (EC-400) N/C N/C OPTIONAL AUX. PORT
J19 (EC-400) P19 P20 720 (BASE OPTION)
721 (EC-400) RI-45 RI-45 NETWORK CARD IN PC
J23 /733 (M-2000) | P23 /P33 | P24 /P34 | 124 /134 (LIGHT SOURCE)
725 (M-2000) P25 P26 726 (RECEIVER UNIT)
129 (EC-400) P29 P30 730 (SYSTEM OPTION)
731 (EC-400) P31 P32 732 (SYSTEM OPTION)
J37 (EC-400) P37 P38 738 (SYSTEM OPTION)
UV (M-2000) UV FIBER | UV FIBER | SMA UV (RECEIVER UNIT)
IR (M-2000) IR FIBER | IR FIBER | SMA IR (RECEIVER UNIT)

Table 3-3. Cabling diagram.

Note: The IR fiber is only used on M-2000DI, Ul, Xl and

VI systems.
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124/34

vacuum

Network/
USB Aux.

Power
entry

Figure 3-28. Connector locations.

Lamp installation

The FLS-350 Xenon lamp housing requires the Xenon lamp to be
removed during shipping. See Scheduled Maintenance chapter for
instructions on installing and replacing the lamp(s).
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3.3. EC-400 Setup

The EC-400 has been configured at the factory and should not
need to be changed. If components are repaired/replaced the
instructions below may be necessary.

Configuring the EC-400

Caution: Incorrect setup of the EC-400 will prevent the
system from operating. Only qualified personnel should
change the TCP/IP address if it is necessary. Contact
J.A. Woollam Co., Inc. if assistance is needed.

1. With the power off press and hold the up and down arrows and
turn the power on.

2. Release the buttons when the screen displays “Select Control
Type:”

Figure 3-29. Selecting control type.

3. Press the up or down arrow key to select TCP/IP.
4. Press the right arrow key to enter.

5. Using the up or down arrow keys select the TCP/ IP address
and use the right arrow key to enter.

Figure 3-30. Entering TCP/IP address.

6. Now using the up or down arrow keys select the TCP/IP mask
and use the right arrow key to enter.

Figure 3-31. Entering TCP/IP Mask.

7. The display will now ask “Control Type: TCP/IP?” Use the
down arrow key to select yes.
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Figure 3-32. Verifying control type.

The display will now ask “TCP OK: xxx:xxx:xxx:xxx?” If it is
correct use the down arrow key to select yes.

Figure 3-33. Verifying TCP/IP address.

The display will now ask “Mask OK: xxx:xxx:xxx:xxx?” If it
is correct use the down arrow key to select yes.

Figure 3-34. Verifying Mask address.

The EC-400 has now been setup for the TCP/IP address.

Note: The default TCP/IP address set at the factory is
192.168.000.002. The default Mask is 255.255.255.000.

TCP/IP address in the Hardware.cnf
file

1.

Using Notepad, open the hardware.cnf file located in the
C:\CompleteEASE\cnf directory.

The line under the [Hardware] section should say
‘Remote=TCP 192.168.0.2 300 0’

The first four numbers (192.168.0.2) need to be the same as the
TCP/IP address on the EC-400.

If a change is made, save the file, and changes will be in effect
the next time CompleteEASE® is started.

Note: The Hardware.cnf file TCP/IP address must
match the EC-400 TCP/IP address.
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4,

Preparing the
System for Use

4.1.

Power up Procedure

Turn on the components of the M-2000® system in the following
order.

1.

Turn on the lamp power supply button on the M-2000 module.
Wait 3 seconds and press the ignition button (not applicable on
M-2000V and VI systems.) Place a piece of paper in front of
the Light Source unit to check that the lamp is on. If this
intensity is weak, the lamp inside the lamp housing may need
to be adjusted or replaced. This information can be found in
Chapter 9 Scheduled Maintenance.

Turn on the EC-400.

Turn on the monitor and the computer (will turn on
automatically with power on a rack mount table system).

Double click the CompleteEASE® program icon (or highlight
the title bar under the CompleteEASE® program icon and press
<enter>). A status message will appear on the screen showing
the initialization progress

After the hardware is successfully initialized, the software will
display “Waiting to Acquire Data” in the Hardware Status
panel. If the hardware initialization is not successful, note the
error messages that are displayed, and consult the
troubleshooting section in this manual.

4.2.

Conventions Used in this Manuadl

The following conventions are used to describe features in the
CompleteEASE® software, in order to help the user navigate this
manual.
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Figure 4-1. Software Conventions.

Tabs such as Measurement and In Situ will be written in bold
1talics.

Screen Panels such as Data:, Fit:, and Model: (in the Analysis
Tab above) will be written in bold, blue text.

‘Buttons’ such as ‘Open’ and ‘Save’ (in the Analysis Tab above)
will be designated with single quote marks.

Model Commands such as Parameter Uniqueness, which are
found in the Model: panel will be written in bold, underlined, red
letters.

+FIT, +MODEL and +OTHER Options found in the Model:
panel will be written in bold black letters. The symbol preceding
the text shows whether that section is collapsed (+) or expanded (-

).

Mouse-selected menus are indicated with (“OR) or (L) for Right
and Left mouse-buttons, respectively.

“Pipeline” descriptions of command selections: Command
selection sequences will be described as a “pipeline” in this order:
Tab>Panel>‘Button’, (“OR), etc. For example: the ‘Open’ button
within the Model: panel under the Analysis tab is described as

Analysis>Model:>‘Open’

A more extensive discussion of CompleteEASE® software features
is available in the CompleteEASE® Data Analysis Manual, Section
1.3 “Software Overview”.

4.3.

48

File Organization & Manipulation

The CompleteEASE® software is installed on the hard-drive in a
single directory. Within CompleteEASE® folder, there are several
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default subdirectories \DAT, \MAT, \MOD, \cnf and \jar. Users
can also add there own directories.

A more extensive discussion of the CompleteEASE® file structure,
as well methods to save and manipulate files, can be found in the
CompleteEASE® Data Analysis Manual, section 1.3 “Software
Overview,” under “File Structure”. The CompleteEASE® Data
Analysis Manual can be viewed by selecting

Options>Miscellaneous>‘Show Manual’

fUpeEE————

Figure 4-2. CompleteEASE® Data Analysis Manual.

4.4,

Operation

The typical ellipsometric measurement involves the following
steps:

Typical Ellipsometer Operation

Power up Align R Acquire Data
Procedure

A 4

Sample d Data > Analysis

¢ |
<«

The following definitions should be understood before operating
the system:
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System Alignment

System alignment is the adjustment of the Light source and
Receiver components relative to the base of the M-2000" system.
It is required when the system is first delivered, when first
mounting the system onto a base or chamber, or whenever the
integrity of the alignment is in question.

Alignment with filter wheel option

When performing the system alignment using a filter wheel, there
are some factors to consider. Since the Straight-through position is
included in the calibration, the signal needs to be optimized
throughout the entire spectrum. If a higher density filter is
selected, the DUV signal is lower with respect to the overall
average signal. As seen below, if a lower density filter is selected
and the iris(es) on the Receiver unit is closed down to avoid
‘Overload’, the DUV signal is optimized. This results in a much
better calibration result at these lower wavelengths.

This procedure also applies to sample alignment for highly
reflective samples (ex. Silicon wafer).

Examples of filter wheel positions vs. Signal Intensity:

e ] T &
Camemi Maw Bigrad Sty

JAve, AC Intensity = 10,095
DUY AC Intensity = 0,158

TUVAC Tntensity = 0.622°
IR AC Intensity = 8.156
Gain=1.0

M. AL elreefy & ULETL LKV B il @ B DAL L% NT Wibdmaiy S LMLD N AT Dimiiiig ¢ LM Oek = 1R

FE & Lo [ o ] L

Figure 4-3. Filter 6 with iris open.
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DUY AC Intensity = 4.473
nsi .

IR AC Intensity = 7.660

Gain=1.0

A NE ilesaiy & 30 OTL DU AC Sy = 03 bW T il = LD N A Dl S TR W S 1B

i i “ ‘
e
e ._-l_.-'" L \_LH_H'\-—\_\_ |. ‘llhl
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E = - - = wn e
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Figure 4-4. Filter 4 with iris closed to avoid Overloading the
Spectrometer.

r—— |

e— |~ —
({OVERLOAD) Ale. AC Intensity = 95.216
= 22,678

U AC Intensity = 47,002
IR AC Intensity = 38.741
Gain=1.0
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Figure 4-5. Overloaded Spectrometer.
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Filter shown at the
100% light
throughput position

Figure 4-7. Receiver unit iris.

Sample Alignment

Sample alignment is required for each new sample to align the
sample surface with respect to the ellipsometer.

System Check (Calibration)

A System Check must be performed every time the M-2000"
hardware is re-mounted on the ex sifu base or in situ chamber.
This is required to determine the azimuthal angles of the polarizer,
compensator, and analyzer optical elements with respect to the
sample plane of incidence. This step also determines the in-plane
and out-of-plane window effects when the system is mounted on a
chamber with windows present. The system will automatically fit
the data to the calibration wafer model. This confirms that the
ellipsometer is working properly.
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4.5.

Alignment and Calibration
Procedures

System Alignment (with Manual
Tip/Tilt)

System alignment is the adjustment of the source and receiver
components relative to the variable angle base of the M-2000"
system. It is required when the system is first delivered, when first
mounting the system onto a base or chamber, or whenever the
integrity of the alignment is in question. Figure 4-8 shows the
basic components of the M-2000" system, and this naming
convention will be followed throughout these instructions.

In the straight-through position (angle = 90°), the white light beam
should be centered on both the Receiver Unit aperture and the 4-
quadrant alignment detector that is located inside the Receiver
Unit. This alignment is easily tested, using the following
instructions, which also describe correction to the alignment. All
operations will be performed from within the Hardware tab of
CompleteEASE®.

Note: A System Alignment should only be performed
when the instrument is first delivered, after mounting
the Light Source and Receiver components onto a base
or chamber, or if the integrity of the alignment is in
question.

Note: Alignment of the Light Source and Receiver tilt
stages on the base should only be adjusted when the
base is in the straight through position.

Note: If optional focusing optics are attached, please
remove before continuing.
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Source Unit Receiver Unit

Source

Tilt stage Recei
eceiver
Tilt stage
Sample
stage
Vacuum
switch

Figure 4-8. Nomenclature.

Source Unit Alignment

The lamp is housed inside the Source Unit, which is mounted to
the system with tip-tilt adjustment (Source Tilt Stage) to
manipulate the beam direction. The source beam alignment is
verified in the straight-through position to ensure that it is aligned
on the Receiver Unit aperture.

1. From System tab press the 'Angle' button. Choose an Angle of
90°. The base will move to the straight-through position.
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Figure 4-9. CompleteEase® hardware tab, Angle button.
B

e Angle; |90 [] Transmission Maode
Home Angle | 0k || Cancel |

Figure 4-10. Move Angle dialog box.

From System tab press the 'Z-Stage' button. Choose 10mm.
This raises the Source and Receiver optics above the Sample
Stage, so the beam can be viewed traveling to the Receiver

Unit. Ifin a well-lit room, it may be difficult to view the light

beam. Reduce room lights for next step of operation.

o : el
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Figure 4-11. CompleteEase® hardware tab, Z-stage button.
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3. Move your eye close to the source unit to view along the same
path as the beam. This will allow you to see the beam entering
the Receiver Unit aperture as shown below.

4. If the beam is not centered, center the probe beam on Receiver
Unit aperture by adjusting the Source Unit tip-tilt stage using a
3.175mm (1/8”) English Allen wrench. When the beam is
aligned, there should be a white halo around the black aperture
(shown below). Misalignment results in a "crescent" halo that
is larger on one side of the black aperture.

Figure 4-12. Centering Beam on Receiver Unit’s aperture.

Receiver Unit Alignment

After the Source Unit alignment has been verified, the light beam
will be centered on the front aperture of the Receiver Unit.
However, this does not ensure alignment throughout the Receiver
Unit. The tip-tilt of the Receiver Unit controls the alignment of the
beam as it travels through the Receiver Unit. To verify alignment,
a 4-quadrant alignment detector has been placed inside the
Receiver Unit. In this section, we will verify alignment and adjust
the Receiver Unit to the measurement beam if not aligned.

1. From General Tab, press the 'Align Sample' button. You will
be asked whether to perform a full sample alignment - select
‘No’.
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Figure 4-13. Align Sample button.
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Figure 4-14. Sample Alignment dialog box.

Note: The following alignment screen is a generic

screen shot. Refer to the system test report for your
specific intensity values.
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2. The alignment screen shows gray areas to represent the
intensity reaching each of the 4-quadrants of the detector, with
a red cross hair to show the position of the light beam inside
the Receiver Unit.

Figure 4-15. Alignment Screen.

3. [If'the cross hair is not centered, adjust the Receiver Unit tip-tilt
stage using a 3.175mm (1/8”) English Allen wrench until the
cross hair is centered on the alignment screen. Now, the beam
should be aligned at both the front aperture and throughout the
Receiver Unit. Revert back to the Source Unit alignment if the
beam is no longer centered on the receiver aperture.

4. Press Escape or click ‘Cancel Alignment’ when finished.

Verify Signal

Inside the Receiver Unit, the light is directed into a fiber optic
cable(s) which carries the light to the Spectrometer.

1. View the signal reaching the Spectrometer by selecting the
'Display Signal' button from the General Tab.
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Figure 4-16. Display signal button.

2. This will display a plot of the magnitude of the signal from all

detector channels, as shown below. The intensities below are
typical for an M-2000" in the straight-through configuration.
Check the value of the Gain displayed at the top of the signal

intensity screen.

Note: The following signal screen is a generic screen
shot. Refer to the system test report for your specific

intensity values.

[ T—-—

kil R 3 ikl E iy

Ave. AC Intensity = 83.685
DUY AC Intensity = 9,180
Uv AC Intensity = 33.906
IR AC Intensity = 37.690
Gain =1.0

i A AT TLER U AL FlEay 0, U AS Sy 8 TL R, R BT ety D 30 B Gl 1

a0

Figure 4-17. Raw Signal Display screen.
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3. Itis a good idea to check the value of the Gain displayed at the
top of the signal intensity screen. In the straight-through
position, the gain should be either 1 or 2. Otherwise, the
system is not aligned properly or the lamp needs to be
replaced/aligned. For your specific M-2000® intensity
distribution of all channels please refer to the system test
report. A hard copy is shipped with each system and a soft
copy is included on the backup CD.

4. If part of the UV signal, optional IR, or both is “Overloading”
as shown below, the iris(es) on the receiver unit may need to be
closed down until the signal is no longer “Overloaded” as
shown above. If the system is equipped with the ND filter
wheel, this can be adjusted also to avoid the overload (see
Optional Neutral Density Filter and Filter Wheels page 14).

Note: The following signal screen is a generic screen

shot. Refer to the system test report for your specific
intensity values.
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Figure 4-18. Optional IR spectrometer overloaded on M-2000"
System.
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Figure 4-19. MOD Dual Receiver unit iris’.

5. Adjust the iris(es) by rotating the small silver lever around the
fiber collimation tube. This will change the iris diameter
affecting the amount of light available to enter the spectrometer
through the fiber(s). Select Cancel Raw Signal Display (or
Press ESC) to exit the screen.
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System Alignment (with Automated
Tip/Tilt)

Note: Automated Tip/Tilt alignment is an optional
accessory that may or may not have been purchased
with your system.

System alignment is the adjustment of the source and receiver
components relative to the variable angle base of the M-2000"
system. It is required when the system is first delivered, when first
mounting the system onto a base or chamber, or whenever the
integrity of the alignment is in question. Figure 4-8 shows the
basic components of the M-2000" system, and this naming
convention will be followed throughout these instructions.

In the straight-through position (angle = 90°), the white light beam
should be centered on both the Receiver Unit aperture and the 4-
quadrant alignment detector that is located inside the Receiver
Unit. This alignment is easily tested, using the following
instructions, which also describe correction to the alignment. All
operations will be performed from within the Hardware tab of
CompleteEASE®.

Note: A System Alignment should only be performed
when the instrument is first delivered, after mounting
the Light Source and Receiver components onto a base
or chamber, or if the integrity of the alignment is in
question.

Note: Alignment of the Light Source and Receiver tilt
stages on the base should only be adjusted when the
base is in the straight through position.

Note: If optional focusing optics are attached, please
remove before continuing.
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Figure 4-20. Nomenclature.

Source Unit Alignment

The lamp is housed inside the Source Unit, which is mounted to
the system with tip-tilt adjustment (Source Tilt Stage) to
manipulate the beam direction. The source beam alignment is
verified in the straight-through position to ensure that it is aligned
on the Receiver Unit aperture.

1. From System tab press the 'Angle' button. Choose an Angle of
90°. The base will move to the straight through position.
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Dﬂsﬂ?Jr- Gonlios Sample Tit Statue: X = 0074, ¥ = 0,004
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= Window Effects: OFF
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Figure 4-21. CompleteEase™ hardware tab, Angle button.
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Move Angle

Mew Angle: (90 [] Transmission Mode

| Home Angle | | Ok || Cancel |

Figure 4-22. Move Angle dialog box.

2. From System tab press the 'Z-Stage' button. Choose 10mm.
This raises the Source and Receiver optics above the Sample
Stage, so the beam can be viewed traveling to the Receiver
Unit. If in a well-lit room, it may be difficult to view the light
beam. Reduce room lights for next step of operation.

Measurement | In sty | Analvals T Haroware | Optiors

Hastiware SSatus Sysbem Information

Waiting to Acquire Data System: M-200001 Gn ESM Base

Controls Wavelength Range: 191.8 nm te 16994 nm

Angle Status: 7080
Z-8tage Status: 1 E7TEmm
Posmon Contros Sampli Tt Status: )= 0,074, ¥ = 0.004

3 Transiator Status: X Axis = 000000 cm, ¥ Axis = -2.70000 cm
gngle Focus Probes: Mot instalied

Trresiator ‘Bampie T Window Effects: OFF

Ganeral | Caibration | Sy | Mc

Ingapil boew Gasnole SXign

iy bl F Sous Frobas

B tamn Cantg

Figure 4-23. CompleteEase”™ hardware tab, Z-stage button.

3. Move your eye close to the source unit to view along the same
path as the beam. This will allow you to see the beam entering
the Receiver Unit aperture as shown below.

4. If the beam is not centered: Center the probe beam on
Receiver Unit aperture by adjusting the Source Unit tip-tilt
stage using a 3.175mm (1/8”) English Allen wrench. When the
beam is aligned, there should be a white halo around the black
aperture (shown below). Misalignment results in a "crescent"
halo that is larger on one side of the black aperture.
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Figure 4-24. Centering Beam on Receiver Unit’s aperture.

Receiver Unit Alignment

After the Source Unit alignment has been verified, the light beam
will be centered on the front aperture of the Receiver Unit.
However, this does not ensure alignment throughout the Receiver
Unit. The tip-tilt of the Receiver Unit controls the alignment of the
beam as it travels through the Receiver Unit. To verify alignment,
a 4-quadrant alignment detector has been placed inside the
Receiver Unit. In this section, we will verify alignment and adjust
the Receiver Unit to the measurement beam if not aligned.

1. From General Tab, press the 'Align Sample' button. You will
be asked whether to perform a full sample alignment - Press
NO. There are two alignment detectors on this system.
Change the Detector to "RECEIVER".

| £ ComphtuEASE

Measurement | Instu | Anadysis | Haroware. | Cptons

Hardeang Stalus Sysbem information

il bo fequir Bata System: M-200004 On ESM Base
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-~ = Translater Status: X Auis = 000000 cm, 7 Axis = 2.70000 em
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Wiendow Effects; OFF

Cparsl [ Cotbrsdon | Sesiem | Mot
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Figure 4-25. Align Sample button.
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Figure 4-26. Sample Alignment dialog box.

Note: The following alignment screen is a generic
screen shot. Refer to the system test report for your
specific intensity values.
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Sample Tilt e
X=-00
¥Y=-11
Intensity = 1.105

Max Signal Intensity = 25.87
Average Signal Intensity = 25.62

Figure 4-27. Alignment Screen.

2. The alignment screen shows gray areas to represent the
intensity reaching each of the 4-quadrants of detector, with a
red cross hair to show the position of the light beam inside the
Receiver Unit.

3. If the cross hair is not centered, adjust the Receiver Unit tip-tilt

adjustment using a 3.175mm (1/8”) English Allen wrench until
the cross hair is centered on the alignment screen. Now, the
beam should be aligned at both the front aperture and
throughout the Receiver Unit. Revert back to the Source Unit
alignment if the beam is no longer centered on the receiver
aperture.

4. Press Escape or click Cancel Alignment when finished.
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Verify Signal

Inside the Receiver Unit, the light is directed into a fiber optic
cable(s) which carries the light to the Spectrometer.

6. View the signal reaching the Spectrometer by selecting the
'Display Signal' button from the General Tab.
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Figure 4-28. Display signal button.

7. This will display a plot of the magnitude of the signal from all
detector channels, as shown below. The intensities below are
typical for an M-2000" in the straight-through configuration.
Check the value of the Gain displayed at the top of the signal
intensity screen.

Note: The following signal screen is a generic screen
shot. Refer to the system test report for your specific
intensity values.

©2012 J.A. Woollam Co., Inc.

67




[ T—-—

kil R 3 ikl E iy

Ave. AC Intensity = 83.685
DUY AC Intensity = 9,180
UV AC Intensity = 33.908
IR AC Intensity = 37.690

Gain=1.0
A AT T TR DURY AL bl ey DR W AC i 0 T R N SD S e D 2 AL Wb TR
B
b
=] || s
L "
i
Az | i
i , "
E] ' -
B | L s YO
h‘_"u.
] ey
] —— —
ET) [T} 0 ] W w0

Figure 4-29. Raw Signal Display screen.

8. Itis a good idea to check the value of the Gain displayed at the
top of the signal intensity screen. In the straight-through
position, the gain should be either 1 or 2. Otherwise, the
system is not aligned properly or the lamp needs to be
replaced/aligned. For your specific M-2000® intensity
distribution of all channels please refer to the system test
report. A hard copy is shipped with each system and a soft
copy is included on the backup CD.

9. Ifpart of the UV signal, optional IR, or both is “Overloading”
as shown below, the iris(es) on the receiver unit may need to be
closed down until the signal is no longer “Overloaded” as
shown above. If the system is equipped with the ND filter
wheel, this can be adjusted also to avoid the overload (see
Optional Neutral Density Filter and Filter Wheels page 14).

Note: The following signal screen is a generic screen
shot. Refer to the system test report for your specific
intensity values.
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Figure 4-30. Optional IR spectrometer overloaded on M-2000"
System.

Figure 4-31. MOD Dual Receiver unit irises.

10. Adjust the iris(es) by rotating the small silver lever around the
fiber collimation tube. This will change the iris diameter
affecting the amount of light available to enter the spectrometer
through the fiber(s). Select Cancel Raw Signal Display (or
Press ESC) to exit the screen.
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Sample Stage Alignment

Thus far, we have aligned the Source and Receiver Units to the
Angular Base. Next, we need to align the Sample Stage to the
Measurement Beam. Once we have the sample stage aligned to the
system, we will align the Look-Down Detector to the sample stage
to allow for automated sample alignment for future samples.

Note: This procedure should only be performed when
the system is first installed, if the beam alignment has
been adjusted or if the Look-Down detector alignment is
under question.

Aligning Sample Stage to Measurement Beam

1. Remove any custom mounts or samples and mount the 25nm
Oxide on Silicon Calibration Wafer directly to the sample
stage. Make sure to switch on the vacuum to hold wafer in
place.

2. From the Hardware>System Tab, choose 'Z-Stage' button and
move to 0.5mm as a starting position for the thickness of the
Calibration Wafer.

3. From Hardware>System Tab, choose 'Angle' button and move
to 65°.

£7 CompleteEASE
| Measurement | Insitu | Analysis | Hardware | Oplons
Hardware Status Syste
Waiting to Acquire Data
cllivic Syst
Controls Waw:
= e Angl
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! : ; Z-5t
Position Controis Sam)
Tran
I Angie i-Stage I Focl
- = Wine
TranEator Fample Tal
install Mew Sample Staga
Install Focus Probes

Figure 4-32. CompleteEase® Hardware, System Tab.

4. From Hardware> General Tab, press the 'Align Sample'
button. You will be asked whether to perform a full sample
alignment - Press NO. There are two alignment detectors on
this system. Change the Detector to "RECEIVER".
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Figure 4-33. Align sample button.
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Figure 4-34. Sample Alignment dialog box.

Note: The following alignment screen is a generic

screen shot. Refer to the system test report for your
specific intensity values.
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Figure 4-35. Alignment Screen.
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5. The cross hair will not likely be aligned. We will adjust the
sample stage to align the cross hair, effectively matching the
Sample Stage to the System Alignment.

6. Align the sample Tip/Tilt by pressing the Up/Down/Left/Right
Arrow keys on keyboard. Tip and tilt the sample stage until
the cross hair is centered on the screen. You will have to adjust
the Tilt Stage Motor Increment to reduce the steps to get “fine”
adjustment of the motors.

Figure 4-36. Adjusting Tilt stage motor increment.

7. Align the sample Height. Maximize "Average Signal
Intensity" shown across the bottom of the Alignment Screen by
adjusting Z-height with PageUp/PageDown keys. Change Z-
Stage increment to smaller value to fine tune.

Max Signal Intensity = 13.38
Average Signal Intensity = 13.38

|

Figure 4-37. Adjusting for Maximum Signal Intensity.

Note: Iterate between the "Tip-Tilt" and "Z" alignments
until both are optimized at the same time. When both
are optimized simultaneously, the sample stage is
aligned to the Measurement Beam.
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Look-Down Detector (Align Unit) Alignment

After the Sample Stage has been aligned to the measurement beam
(previous section), the Align Unit "Look-Down Detector" can be
aligned to the same sample before it is moved.

Note: Itis very important that the sample remains in its
aligned condition from the previous section until after
this step is completed. If the sample is removed or the
Sample Stage is adjusted, please repeat previous
section before proceeding.

The Alignment Screen should still be open from the previous
section. If not, repeat step 4 in Aligning Sample Stage to
Measurement Beam to open the Alignment Screen again. With the
sample well aligned on the Receiver Detector, we will now switch
to the Look-Down detector.

&7 ComplideEASE

————————
| Cancel Alignment |

Auenaye

Sample Tilt
X=-43.8
Y=57
Intensity = 1.212

ZPoy
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Max Signal Intensity = 13.43
Average Signal Intensity = 13.42

Figure 4-38. Switching Alignment Screen to lookdown detector.

The cross hair may not be centered, which shows that the Look-
Down Detector needs to be adjusted to match the Sample Stage

(which we have just aligned). Adjust the tilt stage that holds the
Look-Down detector to center cross hair on the screen.
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Figure 4-39. Adjusting the Align unit.
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Figure 4-40. Look-Down detector alignment centered.

The Look-Down detector is now aligned to the system. When
samples are mounted, this Look-Down detector can be trusted to
give the correct sample alignment. After this point, all sample
measurements will use automated alignment.
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Sample Alignment (With Manual
Tip/Tilt)

Note: This procedure must be performed every time a
sample is mounted on the ellipsometer, prior to
measurement or calibration.

1. Place the sample on the sample stage.

2. Under the Hardware>System Tab, select Angle. Type 65 in
the dialog box and press ‘Ok’.

Move Angle

Mew Angle: |65 [ | Transmission Mode

Home Angle 2k Cancel

Figure 4-41. Move Angle dialog box.

3. Under the Hardware>General Tab, select Align Sample.
When prompted to perform a full system alignment, select
‘Yes’.

Sample Alignment

Wauld you like to perform a full sample alignment?. (Choose "MNo"to display the alignment screen onlyd

Figure 4-42. Sample Alignment message box.

4. Under the Sample Tilt Alignment drop down menu, select
Manual. Under the Sample Height Alignment drop down
menu, select Automatic-Quick. Enter the sample thickness into
the box. (Cal. Wafer = 0.5mm). The Alignment Angle should
be 65°. Press ‘Ok’.
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Sample Alignment
Align Options

Sample Tilt Alignment; |Manual

Sample Height Alignment; |Automatic-Guick

Sample Thickness: |4 I |CurrentF'|:|5iti|:|n
Alignment Angle: [65.00

ok zancel

Figure 4-43. Sample Alignment dialog box.

5. Adjust the sample tilt stage knobs until the cross hair is
centered.

Note: The following alignment screen is a generic
screen shot. Refer to the system test report for your
specific intensity values.

Bamipla Tt
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Emensity = TGS
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Figure 4-44. Crosshair centered.

6. Select Cancel Alignment (or press ESC) to exit the screen. The
system will do an auto Z height search to find the maximum
intensity. As long as the sample height is known, it is aligned.
If not, these steps may need to be repeated (iterate - tip/tilt,
then Z search) until the sample is properly aligned. The
software will enforce this action if necessary. Two conditions
must be simultaneously met for successful sample alignment:
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e The sample surface must be perpendicular to the
measurement beam plane of incidence (sample tip/tilt
alignment)

e The sample surface must be positioned such that the light is
reflected into the Receiver Unit aperture (sample height
alignment).

Sample Alignment (With Automated
Tip/Tilt)

Note: This procedure must be performed every time a
sample is mounted on the ellipsometer, prior to
measurement or calibration.

Sample alignment on an Auto Angle base with Automated Tip/Tilt
alignment is very simple.

1. Set the Angle of Incidence to 65° by selecting
Hardware>Controls>System>‘Move Angle’

2. Place the reference sample supplied with the instrument
(~25nm SiO, on Si) on the sample stage.

Select Hardware>Controls>General>‘Align Sample’

4. Choose Automatic for both Tip/Tilt and Sample Height
Alignment (if “Quick” alignment is selected for sample height,
be sure that value in Sample Thickness box is a good
approximation).

7. The ellipsometer will automatically align tip/tilt and Z such
that the following two conditions are met (required for
successful sample alignment):

e The sample surface must be perpendicular to the
measurement beam plane of incidence (sample tip/tilt
alignment)

e The sample surface must be positioned such that the light is
reflected into the Receiver Unit aperture (sample height
alignment).

Manual sample alignment options are still accessible for systems
with automated tip/tilt stage. Simply select “Manual” when
prompted for tip/tilt or Z alignment when desired (i.e. for low-
reflecting samples). Use the Up/Down/Left/Right Arrow keys on
keyboard to tip and tilt the sample stage in Manual alignment
mode; use PageUp/PageDown keys to raise and lower the Z stage
in Manual alignment mode.
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Figure 4-45. Cross hair centered and intensity maximized (beam
centered on detector aperture).

Note: Follow Sample Alignment (With Manual Tip/Tilt)
procedures when Look-Down detector is disabled.

System Check (Calibration)

Note: A System Check must be performed the first
time the system is run, or if the input/output units have
been remounted. The standard SiO, on Si reference
sample supplied with the instrument (or an equivalent
“bulk like” sample) should be used for this procedure.

Note: A System Check should be performed any time
the performance of the instrument is in question.

1. After the calibration wafer is aligned, select
Hardware>Controls>General>‘System Check’

2. Click “Yes’ to start the System Check.

System Check

Are ol sure yvou want to perform a System Check?

es o

Figure 4-46. System Check.
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3. When prompted, mount the calibration wafer (~250A SiO, on
Si, supplied with the instrument).

Mount Sample

hount the calibration wafer and then press Ok

)

Cancel

Figure 4-47. Mount Calibration Wafer.

4. CompleteEASE®™ will automatically open the sample alignment
screen. Align the sample as described in the Sample

Alignment section above.
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Figure 4-48. Alignment Screen.

5. When finished with the alignment, click ‘Cancel Alignment’ to

begin the calibration.

6. System Check status will be displayed in

Hardware>Hardware Status

&7 CompleteEASE °

fMEasurement rln SitLl rAnalyaisu

Harchivare Status

Figure 4-49. Hardware Status.

Acq. Cal. Data, 6% completed
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Evaluating Calibration Results

System Check Successful

If the system check is successful, the following message will
appear.

CompleteEASE

Systermn Check Successfull

O

Figure 4-50. System Check Successful.

Take a quick look at the spectroscopic data graph to verify that the
data fit is good (Figure 4-51). If the model generated Psi and Delta
data are on top of the Experimental data the procedure is finished.
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Figure 4-51. A good fit to system check data. It is a good idea to
check the system check fit even when the system check is
successful.

If the system check is successful, basic testing is finished and the
ellipsometer can be used for data acquisition.

System Check Unsuccessful

If the System Check is not successful (that is, the error bars on the
determined parameters exceed the acceptance limits), a message
box describing the error will be displayed.

CompleteEASE

® Systern Check Error: The model fit was not acceptable - See the hardware log for mare information.

Figure 4-52. System Check Error.
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To view the calibration parameters, select
Hardware>System Information>‘View Hardware Log’

In most circumstances, the error bars on the Ps (polarizer), Cs
(compensator), and As (analyzer) azimuthal calibration parameters
all should be less than £0.01°.

If the system check is not successful, check the following:
1. The system is aligned and the light intensity is adequate.

2. If the intensity is greater than 40, try reducing the intensity by
half and calibrating again. This will prevent the detector from
being overloaded with light at certain polarizer positions during
calibration. If the system check is then successful, adjust the
intensity such that it is no greater than 40.

3. Read the troubleshooting section for possible problems and
solutions. If a successful system check still cannot be
performed, call the J.A. Woollam Company for assistance.

Note: The SiO; thickness varies significantly from
wafer to wafer (200A to 300A). 250A is the nominal
thickness. Your wafer may have SiO; thicker or thinner
than 250A.

4.6.

Instrument Shutdown

1. Save any necessary data and/or model files.

2. Select (L“®) Exit button ® in upper right-hand corner of
program screen.

3. Exit Windows.

4. Turn off the Computer, Monitor, EC-400 and the Lamp Power
Supply Module (M-2000 box). There is no particular order for
the turning off system components.
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O.

Data Acquisition

S5.1.

Acquiring Ellipsometric Data

Once the System Check is successfully completed, the instrument
is ready to collect data.

1. Place sample on sample stage.
2. Select <Prompt for Acquisition Parameters> from
Measurement>Measurement Controls>Recipe:
Click ‘Measure’.

4. If ‘Save Data after Measurement’ was checked, the Save Data
window appears. Navigate to desired folder, give a filename
and comment (optional), and click ‘Save’.

Foderlinkss | Files

Figure 5-1. Save Data Navigation Box.

5. The Acquisition Parameters Setup window will appear next.
Note that options may vary depending on system configuration
and accessories (mapping stage, automated tip/tilt alignment,
etc).
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AequiskionParametersiSetpl 2 - s 1D
Data Acquisition Parameters

Drata Type: ‘Standard |"
Acg. Time: |9 [v] High Accuracy Mode

Scan Options

Angle Scan: [55.00 | 7o [en.00 | By [5.00

[[] Measure In Transmission Made

Alignment Options

Sample Tilt Alignrment: ‘Manua\

"|
‘V|

Sample Height Alignment, ‘Autumatlcﬂubust

Sample Thickness |El 14 | mm |SetTU CurremPuswllun‘

[] Align At First Angle Alignment Angle: |55.00

Other Options

Da Mot Return To Sample Load Position

Do Not Reposition Trans|atar

| Load H ok ” Cancel |

Figure 5-2. Acquisition Parameters Setup.

6. Under Data Acquisition Parameters, select ‘Data Type’ and

enter ‘Acq. Time’ (in seconds). With High Accuracy Mode
checked, data is collected with input polarizer set to +45° and -
45° and averaged. This improves data accuracy and is
recommended for most applications.

Under Scan Options, choose angle (or range of angles) to
scan.

Under Alignment Options, there are multiple selections.
Choose ‘Skip’, ‘Manual’, or ‘Automatic’ (if system purchase
included automated tip/tilt stage) for the Sample Tilt
Alignment. Choose ‘Skip’, ‘Manual’, ‘Automatic-Quick’, or
‘Automatic-Robust’ for Sample Height Alignment. All Auto-
Angle bases have automated Z-height alignment.

e A “Quick” alignment searches a narrow Z range around the
Z-height entered in the Sample Thickness box. (Click ‘Set
to Current Position’ to enter current Z-position into the
Sample Thickness box.) This option is recommended (to
save time) if mapping or many measurements will be made.

e A “Robust” alignment searches the full Z range of the base.
This option is recommended if sample thickness is not
known and sample was not previously aligned.

e ‘Skip’ may be checked if the sample alignment has already
been completed. This is not recommended if the current
sample has not yet been aligned.

When finished, click ‘Ok’ to start the measurement sequence.
The Align Sample window appears (unless ‘Skip’ was selected
for both tilt and Z alignment); click ‘Cancel Alignment” when
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finished with sample alignment to close the alignment screen
and begin ellipsometric data acquisition.

10. System Status will show measurement progress.

£7 CompleteEASE

Measurement | In sity | Analysis | Harchwe

System Status
Acquiring Data at 65.00°...

Figure 5-3. System Status during data acquisition.

11. When the measurement is complete, the System Status will
revert back to ‘Waiting to Acquire Data’, and data will be
displayed in the graph.
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Figure 5-4. Example data after measurement.

5.2.

Recipes

Data acquisition and analysis can be completed in one step with
CompleteEASE®. This is achieved by using a Recipe. A Recipe
combines Data Acquisition Parameters and an Analysis Model,
allowing data to be analyzed simultaneously with measurement.

Use of a Recipe requires that Data Acquisition Parameters and an
Analysis Model have been saved previously. An example drop-
down list containing multiple Recipes is shown below.
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&7 CompleteEASE

Measurement | Insitu | Analysis | Harchwar

System Status
Waiting to Acquire Data
keasurement Controls

Recipe: [=5elect a Recipe=

]| 4

fen |#Select s Recipes
=Prampt for Acguisition Parameters=
=Prampt for Recipe Campaonents=
545, B5 and ¥48° 3sec, 3mm thick quick
T0° foo w_heat cell

MLD Retarder at 45

Fetardance in transmission

Test Mative Oxide

Scan:
Madel:

o ]

Choose From File Dialog

Create/Edit Recipe

Figure 5-5. Recipe selection.

Prompt for Recipe Components

To measure samples using previously saved Acquisition
Parameters and Analysis Model, select <Prompt for Recipe
Components>. The Measurement Controls panel will update to
reflect <Prompt At Measurement Time> for Acq, Scan, and
Model. Click ‘Measure’ to open the Choose Recipe Components
dialog box.

&7 CompleteEASE

teasurement |/In situ rAnaIysis |’Hardm

System Status
Waiting to Acquire Data
Measurement Controls

Recipe: |=Prompt for Recipe Components= -

Ach. =Prompt At Measurement Times=
Scan: =Prompt At Measurement Time=
Model: =Prompt At Measurement Time=

[ ] Save Data after Measurement

Measure

Figure 5-6. <Prompt for Recipe Components>.
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Choose desired Acq. Parms and Model and click Ok to start the
measurement. (The Scan Pattern option in the figure below is
available only for systems with optional sample translation.)

Choose Recipe Component 4
Recipe
Acg. Parms: |55. fi6, 75° 20sec |'| ‘ EditiCreate |
Scan Pattern: |N0ne |'| ‘ EditiCreate |
Model: Sk Thermal Oxide on Si |

Additional Parameters

Falder for saving acouired data:

[ ] Save Results Only - Mo Raw Data

[ ] Expaort measurement results

‘ Load Existing Recipe |

Figure 5-7. Choose Recipe Components.

Creating New Recipes

The instrument may have been supplied with a few default Recipes
for use with the calibration wafer, but customized Recipes will be
required for specific sample types.

To create a new Recipe using previously saved Acquisition
Parameters and Analysis Model, select “Create/Edit Recipe”
(shown in Figure 5-5) to open the Create/Edit Recipe dialog box.
Choose desired Acq. Parms and Model and click ‘Save Recipe’
when finished. (The Scan Pattern option in the figure below is
available only for systems with optional sample translation.)

Create/Edit Recipe [
Recipe
Ay, Parms: | =Selectan Acguisition Parameters Set= |V| ‘ EditiCreate |
Scan Panern:|NDne |'| ‘ EditiCreate |
MDdE|Z|NDnE |V|

Additional Parameters

Falder for saving acouired data:

[ ] Save Results Only - Mo Raw Data

[ ] Expaort measurement results

Load Existing Recipe | | Save Recipe H Close ‘

Figure 5-8. Create/Edit Recipe.
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Creating New Acquisition
Parameters

To create new Acquisition Parameters, select “Create/Edit Recipe”
(shown in Figure 5-5), then “Edit/Create” next to Acq. Parms in
the Recipe panel to open the Acquisition Parameters Setup
window.

Create/Edit Recipe

Recipe

Acy. Parms: [=5elect an Acguisition Parameters Set= ‘V| ‘ EditiCreate ‘

Figure 5-9. Edit/Create Acq. Parms.

Use the ‘Save’ button near the bottom of the screen after entering
desired measurement parameters. Saved Acquisition Parameters
will now be available for <Prompt for Recipe Components>, or
creating a new Recipe.

| Load H Save H Cancel ‘

Figure 5-10. Save Acquisition Parameters.

Creating New Analysis Models

This is discussed in detail in the CompleteEASE® Data Analysis
Manual. View the CompleteEASE® Data Analysis Manual by
selecting:

Options>Miscellaneous>‘Show Manual’

Using A Recipe

1. To measure and analyze a sample using a Recipe, select the
desired Recipe from:

Measurement>Measurement Controls>Recipe:
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&7 CompleteEASE

[ Measurement | In situ | Analysis | Harcwal

System Status
Waiting to Acquire Data
Measurement Contrals

Recipe: | THICK OXIDE

Acg.. DEFALLT

mModel: Siwith Thermal Cxide

[] Bave Data after Measurement

Measure

Figure 5-11. Example Recipe.

2. After Recipe is selected, simply click ‘Measure’

. The

measurement sequence will proceed normally, starting with
sample alignment (if this is not checked to skip in the Data

Acquisition Parameters).

After the measurement is completed, the data will be analyzed
using the Model contained in the Recipe. Notice that Model fit
results are now displayed in Measurement>Fit Results panel.

L -
-

Lngpas
o T T I
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L 1L ]

Figure 5-12. Example data after measurement with Recipe.

To view the Model used, switch to the Analysis tab. Note that
the Analysis>Data panel indicates the data filename given, or

if the data has not yet been saved.
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Figure 5-13. Example data after measurement with Recipe —
Analysis Tab.

5.3.
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Data Types

Most applications will require only the Standard Data Type.
However, some applications benefit from or require measurement
in Transmission Mode, Generalized Ellipsometry, Mueller Matrix,
Transmission Intensity, or Reflection Intensity. Data Acquisition
for each Data Type is briefly discussed here.

Acquisition Parameters Setup

Data Acquisition Parameters

Data Type: |Standard -

Standard

Generalized Ellipsometry
muellar Matrix
Transmission Intensity
Angle Scanpeflaction Intensity

Aeg. Time: High Accurs

Scan Opti

| By [5.00

Figure 5-14. Data Types.

To view Acquisition Parameters, select “Create/Edit Recipe”
(shown in Figure 5-5), then “Edit/Create” next to Acq. Parms in
the Recipe panel to open the Acquisition Parameters Setup
window.

Standard

The Standard Data Type is used for most applications. This data
type acquires ellpsometric Psi and Delta data, as well as
reflectance and depolarization data.
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Note: Reflectance data is most accurate using the
Reflected Intensity Data Type, described below.
Selecting Reflected Intensity Data Type allows baseline
measurement from reference sample.

Note: Depolarization data is most accurate after
performing a DC Offset calculation. To perform, click on

Hardware>Controls>Calibration>‘DC Offset’.

£7 CompleteEASE
fMEasurement |/ [N situ rAnaIysis rHardware I/E

Hardware Status

Waiting to Acquire Data
Controls

Calibration | Systern |

General

‘ Initialize Hardware ‘

‘ Coarse Calibrate ‘ ‘ Fine Calibrate

‘ DC Offset ‘ ‘ Fhase Sensor Info

Figure 5-15. DC Offset calculation.

Transmission Mode

In the Scan Options panel, this option acquires the selected Data
Type in transmission mode through the sample. Note that with this
option checked, no choice for angle scan or alignment options is
allowed.

Acquisition ParametersSetup =~ = . . . W

Data Acquisition Parameters

Data Type ‘Standard |V‘

Acg. Time: [1.00 [¥] High Accuracy Mode
Scan Options

Angle Scan To By

Measure In Transmission Mode.

Alignment Options

Sample Tilt Alignment. ‘

Sample Height Alignrment: ‘

Sample Thickness rmrm
Alignment Angle:
Other Options
[ Do Mot Retun To Sample Load Position

[_] Do Mot Reposition Translator

| Load || Sawve H Cancel |

Figure 5-16. Measure in Transmission Mode.
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Generalized Ellipsometry

Generalized Ellipsometry is required for some anisotropic samples.
Data include both standard ellipsometry measurement and
additional terms to describe cross-polarization from the sample.

To acquire Generalized Ellipsometry data, select this option from
the Data Type menu under the Data Acquisition Parameters
panel within the Acquisition Parameters Setup window.

Acquisition Parameters Setup 777

Data Acquisition Parameters

G

Drata Type: ‘Generahzed Ellipsometry

|"

Acg. Time: [1.00

High Accuracy Made

Scan Cptions
Angle Scan: [70.00

| 7o [ro.o0 | By [5.00

[[] Measure In Transmission Made

Alignment Options

Sample Tilt Alighrment: ‘Autnmatic ‘v|
]

Sample Height Alignment, ‘Autumatw@u\ck

Sample Thickness |El Jali} | mm |SetTU CurremPuswllun‘

[] Align At First Angle Alignment Angle: |70.00
Cther Options
[ ] Da Mot Return To Sample Load Position
[] Do Mot Reposition Translatar
| Load | | Save | ‘ Cancel |

Figure 5-17. Selecting Generalized Ellipsometry Data Type.
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Figure 5-18. Generalized Ellipsometry Data.

Mueller Matrix

Mueller Matrix data is required for complicated samples with both
anisotropy and depolarization. The M-2000® measures 11 Mueller
Matrix elements.
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Acquisition Parameters Setup ;';';

Data Acquisition Parameters

Drata Type: ‘MueHerMaIrix |"

Acg. Time: [1.00 [v] High Accuracy Mode
Scan Options

Angle Scan: [70.00 | 7o [ro.o0 | By [5.00

[[] Measure In Transmission Made

Alignment Options

Sample Tilt Alighrment: ‘Autnmatic ‘v|
Sample Height Alignment. ‘Autumatw@u\ck ‘v|
Sample Thickness |El Jali} | mm |SetTU CurremPuswllun‘

[] Align At First Angle Alignment Angle: W

Cther Options
[ ] Da Mot Return To Sample Load Position

[] Do Mot Reposition Translatar

| Load || Save H Cancel |

Figure 5-19. Mueller Matrix data acquisition.

After measurement, AnE Psi and Delta data are displayed. To
view Mueller Matrix elements, right-click Graph Type, and select
one of the Mueller Matrix Data options.
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Figure 5-20. Mueller Matrix Data.
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Figure 5-21 Mueller Matrix Data.

To view specific Mueller Matrix elements, choose ‘Select Mueller
Matrix Elements’, and a new window will appear allowing the user
to specify which elements to display.
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Mueller Matrix Element Selection

Selectthe desired Mueller Matrix elernents
fueller Matrix Elements

CInt1 [z w13 [Ini1d
CIm21 WMz w23 []mMz24
CIm3 w3z w3z [v]niad
Omar Cmaz w4z a4

QK || Cancel ‘

Figure 5-22. Mueller Matrix Element Selection.

Transmission Intensity

Measure the transmitted intensity of the light beam. Transmission
Intensity is not the same as an ellipsometry measurement in
‘Transmission Mode’ (which is not dependent on light intensity).
All Transmission Intensity measurements are made at 90°; note
that with this Data Type selected, no angle choice or alignment

options are allowed.

Acquisition Parameters Setup

Data Acquisition Parameters

Data Type ‘Transmissmn Intensity

|V‘

Acg. Time: [1.00

Scan Options
Angle Scan To

Alignment Options

High Accuracy Mode

By

Measure In Transmission Mode

Sample Tilt Alignment. ‘

Sample Height Alignrment: ‘

Sample Thickness
[¥] Align At First Angle

Other Options

[_] Do Mot Reposition Translator

mm | Set Ta Current Position

Alignment Angle:

[ Do Mot Retun To Sample Load Position

| Load || Sawve H Cancel |

Figure 5-23. Transmission Intensity Data acquisition.
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When the measurement is started, the base unit will automatically
move the AOI to 90°, if the instrument is not already at this angle.

Remove any sample present in the beam path for baseline
measurement when prompted.

Intensity Measurement

Remove Sample for Baseline Measurement

O

Figure 5-24. Remove sample for baseline measurement.

The System Status panel will display Acquiring Baseline.

&7 CompleteEASE

WEasUrEmeRt rln SitLl rAnalysis rHardwar

oystem Status
Acquiring Baseline
Figure 5-25. System Status — acquiring baseline.

Mount the sample when prompted; no alignment is necessary. The
sample surface should be perpendicular to the measurement beam
and held steady (by hand or by jig) for duration of measurement.

Intensity Measurement

Mount Sample for Measurement

O

Figure 5-26. Mount sample for transmission measurement.

When the measurement is completed, the Transmission Intensity
data is automatically displayed in the Graph.
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Figure 5-27. Example transmission data.
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Reflection Intensity

This Data Type measures the reflected intensity of the light beam.
Reflection Intensity is also measured with “Standard” Data Type,
but this option is recommended, as it first calculates baseline
intensity from a reference sample (thermal oxide on silicon).

‘™

Acquisition Parameters Setup

Data Acquisition Parameters

Drata Type: ‘Reﬂectiun Intensity |"
Acg. Time: [1.00 [v] High Accuracy Mode

Scan Cptions
Angle Scan: [70.00 | 7o [ro.o0 | By [5.00

[ Measure In Transmission Made

Alignment Options

Sample Tilt Alighrment: ‘Autnmatic ‘v|
]

Sample Height Alignment, ‘Autumatw@u\ck

Sample Thickness |El Jali} | mm |SetTU CurremPuswllun‘
[] Align At First Angle Alignment Angle: |70.00

Cther Options
[ ] Da Mot Return To Sample Load Position

[] Do Mot Reposition Translatar

| Load || Save H Cancel |

Figure 5-28. Reflection Intensity data acquisition.

When the measurement is started, the user will be prompted to
mount the reference sample (thermal oxide on silicon).

Intensity Measurement

fount Reference Sample for Baseline Measurement

]34

Figure 5-29. Mount reference sample for baseline reflectance
measurement.

Align the reference sample, and click ‘Cancel Alignment’ when
finished.
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Figure 5-30. Alignment screen.

The system will then acquire a baseline measurement from the
reference sample.

&7 CompleteEASE

Meastrement | In situ [ Analysis | Hardwa

System Status
Acquiring Baseline
Figure 5-31. System Status — acquiring baseline.

When the baseline measurement is completed, follow the prompt
to mount the sample of interest, and align.

Intensity Measurement -

hMount Sample for Measurement

(]34

Figure 5-32. Mount sample for reflectance measurement.

After the measurement, Psi and Delta data are initially displayed in
the Graph. To view Reflection Intensity data, right-click Graph
Type, and select Intensity.
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Figure 5-33. Example reflectance data.

Setting up Routine Test
Measurements

The Routine Test Measurement feature in CompleteEASE® is
useful for keeping track of system performance over time. This
feature can be accessed from the Hardware tab (see below). There
is an initial setup procedure required to use this feature which is
described in the Initial Setup section of this document. For this
feature to be useful it is important to always use the same sample
for the measurements.

 CemelaeEASE

mMegsrement | In s | Analyas | Henowene | Qpi
Hardware Etahas

Wiartng e Aoguire Data

Conirols

General | Calbradon | Beslemn | Wiso

Aligrment Cther
Aign Gampie Samiem Chack
D g ol iy S pr e To Lol Fas

Routire Test Meazurement
Mearure howw B e uljs
I ——

Figure 5-34. Routine Test Measurement in the Hardware tab.
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Initial Setup

1)

2)

3)

Create a recipe for the sample to be used for the Routine Test
Measurement. This is a system dependent step due to the fact
that the alignment method can differ from system to system.

Create a folder called “Routine Test Measurement” in the
\CompleteEASE\Recipe folder and copy the “.recipe” and
“parms” files created in step 1 into this folder. The model
created in step 1 should be placed in the \CompleteEASE\Mod
folder or one of its sub folders.

In CompleteEASE®, choose “Edit Hardware Config.” from the
“Hardware” tab to bring up the “Edit Hardware Configuration”
dialog. Check the box labeled “Show Advanced Config.
Options” and then open the “Routine Test Measurements”
section in the list on the left (see figure below). Select the
“Recipe="item and type the name of the recipe in the “Edit:
Recipe” field at the top right. If you would like the software to
prompt the user to perform the test measurement at periodic
intervals, set the “Measurement Period” parameter to a value
greater than 0. For example, if the “Measurement Period” is
set to “1” then the software will prompt the user to perform a
test measurement once per day.

Hardware Configuration

Configuration Parms

o= [iata Acguisition

o= Maormal Calibration

o= Coarse Calibration

o= Systermn Calibration

¢ Routine Test Measurements
Measurement Period = 0.0
Save Results To Database = False
Databasze Tahle Mame = JAWRoutine
Fecipe = Test Measureme...

o= \Window Effects

o= Systermn Check Settings

o= Parm. Return Yalues

o= Channel Subsets

o= Miscellaneous

o= Alignment Parameters

[»

Showe Advanced Config. Options

Edit: Recipe

[Test Meagurement Recipe |

| Reset Parameter to Default

Diescription

Fecipe to be performed when a routine test
measurement is requested.

Cloge

Figure 5-35. Hardware configuration dialog box.
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Viewing Routine Test Measurement
Results

After completing at least two routine test measurements, the user
will be able to view the results by pressing the “Show Results”

button in the “Routine Test Measurement” section. The results are

displayed on a graph with the parameters plotted versus date. An
example can be seen in the graph below.

Routine Measurements
Parameters vs. Date
10311 16860
Ave. AC Intensity
Native Oxide /\
10.308 /_\ /_\ /\ 116850
= 10305 \ \ V/\/\ AV,
\ / W A )‘3( / \ /15
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: \WF \ / \ P |10 8
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Figure 5-36. Routine Test Measurement Results.
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6. Focusing Opfics
(Optional)

Note: This chapter pertains to removable focusing
optics, which is an optional accessory that may or may
not have been purchased with your instrument.

6.1. General Overview

==
HS i
r S —
VR
VS
HR

ety O

& " 1]

Figure 6-1. Focusing Probes.

The focusing optics consists of the source and receiver tilt stages
and two focusing lens mounts. The tilt stages are used to translate
the position of each lens that is mounted in the end of the cone
shaped lens mounts. Each tilt stage contains a fine adjustment
screw for the vertical position (VS and VR) and the horizontal
position (HS and HR).
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The tilt stages are also equipped with a view port to view the light
beam on the detector aperture.

Caution: The focusing lenses and their coatings can
easily be damaged. Be careful when handling the lens
mounts so that nothing touches the lens.

6.2.
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Installation

Focusing optics should not be installed during the initial
Alignment and Calibration Procedures described earlier in this
manual. If the system is ready for general use, the focusing optics
can be installed using the following procedure.

1. Select

Hardware>System Information>‘Edit Hardware Config’.

Hardware Configuration

Configuration Parms Data Acquisition

Max. Angle Allowed =75
Probes Have Lenses = True

[ »

Use Separate Angle Offsets = Falze

Windows: Enabled = True Reset Parameters to Defaults
Windows: Measure Offsets in ST =true

Windows: No System Check Delta Offsets = False Description

Windows: WinRet1 = 0.062041 Default parameters for data acquisition

Windows: WinRet2 = 0.223592
Windows: Delta Offzet Mode =2 B |
Windows: Delta Offset1 =-0.331328
Windows: Delta Offzet2 =-0.030227
Windows: Delta Offset2 =0

Windows: Delta Offzetd =0

Windows: Delta Offset Err. Tolerance = 0.5
Windows: Min. Delta Offset1 Limit=0.2
Windows: # of Higher Order Terms =1
Windows: WinDisp1 =-0.031158
Windows: WinDisp2 = 0.002671
Windows: WinDisp1-2 =-0.020803 |
Windows: WinDisp2-2 = 0.000959
Windows: RotDisp =-0.031451

1]

Show Advanced Config. Options

Close

Figure 6-2. Hardware configuration dialog box.
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2. Under the Focusing Option, the Windows option should be
enabled and set to “Measure Offsets in ST”. If you select the
Advanced Options check box, you will see the window effects
and delta offsets displayed. DO NOT edit these numbers
manually. These are calculated after the alignment is
performed. This does not need to be checked each time.

3. Select
Hardware>Controls>System>‘Install Focus Probes’

4. Select Yes when prompted to step through the alignment
procedure.

Would you like the software to step you through the alignment procedure?

Wes (R[]

Figure 6-3. Probe alignment message box.

5. Each probe is labeled as Source or Receiver. CompleteEASE®
will prompt for attaching each probe. The first prompt is to
attach the Receiver probe. Using the three captive thumb
screws, attach the Receiver focusing probe to the Receiver
probe tilt stage.

Focus Probe Installation

Attach RECENER focus probe and install alignment target.
Adjustthe RECEIMER probe tilt to center the spot an the Target.

1] Cancel

Figure 6-4. Adjust Receiver probe.

Figure 6-5. Source and Receiver mounting locations.
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6. Unscrew the cone-shaped Receiver side lens mount and attach
Alignment Target.

Receiver 31 Alignment
Lens bd T U bR Target

Figure 6-6. Focusing lens and target.

7. Observe the ellipsometer beam on the Alignment Target. For
better visibility, reduce the ambient light if possible.

8. Carefully center the beam on the Alignment Target by
translating the target with the Vertical Receiver and Horizontal
Receiver adjustment screws. MOVE THE TARGET, NOT
THE ELLIPSOMETER BEAM. Click OK when finished.

9. The second prompt is to attach the Source probe. Using the
three captive thumb screws, attach the Source focusing probe
to the Source probe tilt stage.

Focus Probe Installation

Attach SOURCE focus probe. Adjust the SOURCE probe tilt stage

to center the beam on the RECENER probe alionment target.

] Cancel

Figure 6-7. Adjust Source probe.

10. Again, observe the ellipsometer beam on the Alignment Target.
For better visibility, reduce the ambient light if possible.

11. Carefully center the beam on the Alignment Target by
translating the Source side lens with the Vertical Source and
Horizontal Source adjustment screws. MOVE THE LENS,
NOT THE TARGET OR ELLIPSOMETER BEAM. Click OK
when finished.
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12. Follow the next prompt by removing the Alignment Target and
replacing it with the Receiver side lens. Click OK when
finished.

Focus Probe Installation

Femuove the target from the RECENVER probe and attached the

RECEIVER prohe lens.

Ok

Figure 6-8. Remove target.

13. Lastly, adjust ONLY the RECIEVER (Vertical and Horizontal)
adjustment screws to maximize the Intensity. Click OK when
finished.

Focus Probe Installation

Adjust the RECENER prohe tilt stage to maximize the signal
intensity to complete the alignment.

Intensity: 87.066

]y Cancel

Figure 6-9. Adjust Receiver probe.

14. The signal screen is displayed as a chance to optimize the S-T
signal before the measurement is taken. This may be necessary
in some system configurations involving the ND filter wheel
(see Components section).

15. The software will acquire data in the S-T position and fit for
the Delta Offsets introduced by the focusing lenses. These
offsets will be written to the Configuration as mentioned
earlier.
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Spectroscopic Ellipsometric (SE) Data

4503 0.0
= -
45.00 [ prodel 0.2
44 97
1.4
- i
F 4404 E
0.5
44.91
44 B8 -0.8
44 85 -1.,0
i) 300 B0 a00 1200 1500 1800

Wavelength (nm)
Figure 6-10. S-T data example (Psi and Delta).

16. After the focusing probes are installed, the AOI will move to
70° and the Hardware>System Information panel will update
as shown below.

Focus Probes: Installed
Window Effects: ON (Focus Option)

Figure 6-11. Focusing Probes installed.

Note: With the focusing probes attached the base
cannot be operated in the straight through position. The
limit switches behind the probes prevent the stage from
moving past 75°. This prevents the probes from running
into the sample stage and damaging them.
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Sample Alignment with Focusing
Optics

Focusing Optics reduces the measurement beam size to a few
hundred microns or less, and sensitivity to the tip/tilt of the sample
stage is greatly reduced. However, sensitivity to Z-height position
is greatly increased. Tip/tilt adjustment should be skipped during
sample alignment, and Z-height (maximize intensity) should be
performed carefully.

1. Place a 250A SiO2/Si calibration wafer on the sample stage.

2. Select Hardware>Controls>General>‘Align Sample’. When
prompted to perform a full system alignment, select Yes.

Sample Alignment

Would you like to perform a full sample alignment?. (Choose "Mo" to display the alighment screen only)

Figure 6-12. Sample Alignment message box.

3. Inthe Sample Alignment dialog box, select Automatic-Quick
in the Sample Height Alignment drop menu. Enter the sample
thickness (0.5mm for calibration wafer). Enter 65 in the
Alignment Angle box. Press OK.

Note: With the focusing probes attached, the Sample
Tilt Alignment does not appear unless the system has
the Auto Tip/tilt feature. The system is not as sensitive
to tilt with a focused beam on the sample. Z height is
very critical.

Sample Alignment
Align Options

Sample Height Alignment: |Automatic-Cuick -

Sample Thickness: |04 mirm |CurrentF‘nsitiDn

Alignment Anogle: (BS

2k Cancel

Figure 6-13. Sample Alignment dialog box.
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F=i

The system will perform an Auto-Z height alignment.

Select Hardware>System Information>‘Edit Hardware
Config’.

Select Hardware>Controls>General>‘System Check’. Select
Yes when prompted to perform the System Check. Press Ok
when asked to mount the wafer.

In the Sample Alignment dialog box, select Automatic-Quick
under the Sample Height Alignment drop menu. If the
calibration wafer has already been aligned, click ‘Current
Position’ to enter the current Z-height. Press OK. This will
take 1-2 minutes. If the System Check is successful, the
system is now ready to take data.

If the Psi and Delta data show a “step” in the optional IR
spectrometer data, the Receiver unit may need to have the
iris(es) opened up (shown in Chapter 4). They may have been
closed previously to avoid a detector overload, but with the
focusing optics present and off sample, they can be opened to
allow more light into the fiber(s).

Difference{Exp-Model); Spectroscopic Data

.30 0.6
5l
0.20 0.4
0,10 0.2
0.00 0.0
010 0.2
020 -0.4
300 GO0 800 1200 1500 1800

Wavelength (nrm)

Figure 6-14. Difference plot - Psi/Delta data with step (IR iris not

fully open).

9. Open the optional IR iris (if equipped) fully and verify the

signal is not overloading the detector by viewing Display
Signal screen (Hardware>Controls>General>‘Display
Signal’).

10. Take data again off of the J.A. Woollam 250A SiO2 calibration

sample and fit the data as described in the Operation Chapter.
Now the “step” between UV and IR spectrometers should be
minimized.

©2012 J.A. Woollam Co., Inc.
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6.4.

Data Acquisition with Focusing
Optics

With Focusing Probes installed, very small changes in Z (sample
height) can cause the reflected beam to miss the Detector. Even an
Angle of Incidence change introduces small change in Z.
Therefore, the Z alignment (sample height) must be performed at
each measured angle. For this reason, single-angle measurements
are recommended, unless multi-angle measurements are necessary.

If multi-angle measurements are necessary, there are two options.

1. Measure each angle individually. This will result in multiple
data files that can be appended together later for analysis.

2. An advanced hardware option can be turned on to prompt for Z
alignment at each measured angle. Select Hardware>‘Edit
Hardware Config’ to open the Hardware Configuration
window. Check ‘Show Advanced Config. Options’. Under
‘Alignment Parameters’, turn on ‘Focus Option: Z Align Each
Angle’. This will be true if the System has the Auto-Z
capability.

Hardware Configuration :

Configuration Parms

o= Channel Subsets
o= Miscellaneous
¢ Alighment Parameters

ZAlignment Intensity Threshold = 0.1
ZAlignment Intensity Averaging = 0.0
Lok Dawn Intensity Threshald = 0.04
lterate Threshold=-1.0

Focus Option: Z Align Each Angle = trug]
Include Alignment Parametars Yith Data o
Zzamera Alignment Error= 0001

Tilt Carmera Alignment Errar= 0.0020
Camera Substract Background = False
Skip Map Foint On Fail = True

Camera Align Dehug Mode = False

<]

i [ 1]

[ »

Show Advanced Config. Options

Edit: Focus Option: £ Align Each Angle

Parameter OM

| Reset Parameter to Default

Cescription

Forces a height alianment at each recipe
angle when the focus probes are attached

Close

Figure 6-15. Hardware Configuration.

Note: The alignment procedure for the focusing optics
ensures that the light beam travels along the same
pathway as without the focusing optics. However, the
accuracy of the procedure is limited. It is necessary to
fit for the AOI when analyzing the data.
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6.5. Removal

To remove Focusing Optics, select

Hardware>Controls>System>‘Remove Focus Probes’

The base will move to the maximum Z height position,
maximizing the space between the Focusing Optics and sample
stage, and minimizing risk of hitting the sample stage during
removal and damaging the optics.

A message will appear letting you know it is safe to remove the
Focusing Probes. Loosen the three captive thumb screws for each
probe to remove. Store Focusing Probes with protective caps over

the lenses.

&7 CompleteEASE

rMeasurement r [N situ rAnaIysis rHardware @

Hardware Status

Waiting to Acquire Data

Controls

[‘General | Calibration | System | Misc. |

Position Controls

Angle

Z-Stage |

Translatar

Sample Tilt |

‘ Install Mew Sample Stage ‘

‘ Remove Focus Probes ‘

Figure 6-16. Remove Focus Probes.

Focus Probe Removal =

Femove the SOURCE and RECENER focus probes and press Ok

]

Figure 6-17. Remove Focus Probes.
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Automated
Translation
(Optional)

Note: This chapter pertains to automated sample
translation, which is an optional accessory that may or
may not have been purchased with your instrument.

/.1,

General Operation

General translator controls are located in the Hardware tab. Select
Hardware>Controls>System>‘Translator’

to open the Translator dialog box. In Figure 7-1 below, Image
Controls are only available for systems with optional Camera
accessory.

#7 CompleteEASE
rMEasurement r I situ rAnalysis rHardware Op

Hardware Status
Waiting to Acquire Data
Controls

rGeneraI rCaIibratiUn rSvstem rMisc. |

Position Controls

‘ Angle ‘ ‘ Z-Stage |

‘ Translator H Sample Tilt |

‘ Install Mew Sample Stage ‘

‘ Install Focus Probes ‘

Figure 7-1. Translator controls.
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Absolute Position Jog Controls

#=|0.00000 o ¥ =|0.00000 cm ’T‘

Jog Distance (cm)
L <] L > | o ]
A

Image Contrals

Camera Zoam:
- SR
i 1

Show Beam Position

1x 2% Ay ax

Home Translatar Close

Figure 7-2. Translator dialog box.

The Translator can be moved by entering X and Y coordinates in
the Absolute Position panel, or by jogging the position left, right,
up, and down in the Jog Controls panel. The Jog Distance can be
varied using the drop-down arrow.

If at any point the translator stage has been manually moved (using
knobs on the end of each translator), the software has lost the
absolute XY position. To restore, simply ‘Home Translator’.
Homing the Translator will move Angle and Z height to a position
“safe” for translation. The X and Y Translators will then move to
their maximum range, trip hard or soft sensor limits, and reset the
software translator tracking.

/.2.

112

Scan Patterns

The primary purpose of the Automated Sample Translator option is
to automate sample mapping. This is achieved through a Scan
Pattern, which is then used with Data Acquisition Parameters and
an Analysis Model in a Recipe (see 5.2 Recipes).

To create a Scan Pattern, open the Scan Pattern Editor window.
From the Measurement tab, choose the Recipe option “Create/Edit
Recipe”.

gcanPaﬂern:|NDne |v|| EditiCreate |

Figure 7-3. Edit/Create Scan Pattern.
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Scan Pattern Editor: (not saved) i

Substrate Dimensions

Dia. (cmy: | 20.0 [] Draw ¥afer Notch
Paint List
Grid Fill
B-T Grid Fill
Line Fill

Paint Commands:
Add Paint

Edit Paoint

Move Up

Mowe Down

Delete Paint

Deleta All

Paste From Cliphoard

Allgnment Position Pattern Offset
koo oo laign atis postion oniy -~ wlon | vlon | Theta ey oo Lecshad
Deskew Points Transmission Intensity Baseline
[ ] Do Deskew  #1:{0.0 Y1:0.0 ¥2:|0.0 ¥2:|0.0 [ ] Use Point For Transmission Baseline (0.0 V|00
[ Recard Image At Each Point Image Zoam
‘ Show Translator Dialog | | Test Scan |

Figure 7-4. Scan Pattern Editor.

The Scan Pattern Editor contains all options available for Scan
Patterns including sample size (Substrate Dimensions), mapping
locations (Point List) alignment options (Alignment Position),
scan offsets (Pattern Offset), and more.

Substrate Dimensions

The substrate dimensions can be drawn as a Circle or Rectangle.
For circular substrates, the diameter must be entered, and a Wafer
Notch can be added if applicable.

For rectangular substrates, the X and Y dimensions must be
entered. Scan Patterns for rectangular substrates can be easily set
with (0,0) position at the center of the sample, or at the corner of
the sample.

Scan Pattern Editor: 100mm, 29 point, 5Smm edg

Substrate Dimensions

Circle w | Dia. {em):[10.0 Drraw Wafer Motch
Circle
Rectangle

[|Rectanale, (0,0 at corner [ i |

Figure 7-5. Options for Substrate Dimensions.
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Scan Pattern Editor: (not saved) ==

Substrate Dimensions
= Dia. (cmy: | 20.0 Draw Wyafer Notch

Paint List

Grid Fill

B-T Grid Fill

Line Fill

Paint Commands:
Add Paint

Edit Paoint

Move Up

Mowe Down

Delete Paint

Delete All

Paste From Cliphoard

Alignment Position Pattern Offset

koo oo laign atis postion oniy -~ wlno | vloo | Theta oo e g

Deskew Points Transmission Intensity Baseline

[ ] Do Deskew  #1:{0.0 Y1:0.0 ¥2:|0.0 ¥2:|0.0 [ ] Use Point For Transmission Baseline (0.0 V|00

[ Recard Image At Each Point Image Zoarn: |1

‘ Show Translator Dialog || Test Scan |

Figure 7-6. Circular substrate, 20cm diameter, wafter notch
drawn.

Scan Pattern Editor: (not saved) = o0 :ooo o s

Substrate Dimensions

Rectangle | seme[ino ] vemy:fino
Point List
1. 3.0000, 3.0000 B Grid Fill =
2 15000, 3.0000
3 0.0000, 2.0000 BT Grid Fil
4 -1.5000, 3.0000 Lne Fll
5 -3.0000, 3.0000
& -3.0000,1.5000 L Foint Commands:
7. -1.5000,1.5000 Add Point
& 0.0000, 1.5000 —
5 1.5000, 15000 SR
10; 3.0000, 1.5000 T
11: 3.0000,0.0000 L
12 1.5000,0.0000 Mave Down
13: 0.0000, 0.0000 Dlete Port
14. -1.5000, 0.0000
15, -3.0000, 0.0000 Delete Al
16 -3.0000, -1.5000 B ——
17 -1.5000 -1 5000 ~| R
Alignment Position Pattern Offset
et ] wefon | [align atthis positon only v wloo | wloo | Thetaeyfoo Leed Foelim
Deskew Points Transmission Intensity Baseling

[ DoDeskew  31:)0.0 ¥1:{0.0 ¥2:{00 YZ:(0.0 [[] Use Point For Transmission Baseline (0.0 Y. (0.0

[[] Record Image At Each Paint Image Zoom

‘ Save ‘ | Close ‘ | Show Translatar Dialog || TestScan |

Figure 7-7. Rectangular sample 10x10cm with (0,0) at center.

©2012 J.A. Woollam Co., Inc.




Scan Pattern Editor: (not saved)
Substrate Dimensions
Rectangle, (0,0) at carmer | v | ey [10.0_| v @m:[100
Point List
1. £.0000, 2.0000 [~] Grid il
2 6.5000, 80000
3. 5.0000,8.0000 B-T Grid Fill
4. 3.5000,8.0000 Line Fill
5. 2.0000,2.0000 -
& 20000, 65000 L Point Commands:
7. 3.5000,6.5000 Add Paint
8. 5.0000,6.5000
9 65000, 6.5000 ASHIa S
100 80000, 65000 Move Up
11: 8.0000, 5.0000 [
12 8.5000,5.0000 Mo Doy
12 6.0000, 50000 Delete Paint
14: 35000, 5.0000
15 2.0000, 5.0000 Delete All
16 2.0000,2.5000 L T e
B 500025000 -~ | PasteFrom Cliphoar
Alignment Positian Pattern Offset
oo ] v[oo ] laign attnis posiion onty =] x[o0 ] vos | Thetsyfug |  LoadPositon[petaut ||
Deskew Points Transmission Intensity Baseline
[ DoDeskew  ¥1:|0.0 ¥1:|0.0 ¥2:|00 Y2 (0.0 [ ] Use Paint Far Transmission Baseling ¥ 0.0 V0.0
[ ] Record Image At Each Paint \mageZnnm'
| Load | ‘ Save ‘ | Show Translator Dialog | | TestScan |

Figure 7-8. Rectangular sample 10x10cm with (0,0) at corner.

Point List and Point Commands

The Point List panel is used to add mapping locations to the Scan
Pattern. Points can be added one at a time, or using a fixed spacing
and grid style.

To add points one at a time, or from a preset list of coordinates,
simply click ‘Add Point’. A measurement point is added using X
and Y coordinates or the current Translator position. A list of
coordinates created in another program can also be added using the
‘Paste From Clipboard’ button.

lze Translatar Fosition

ik izancel

Figure 7-9. Add Point.

As points are added, representative dots will appear in the diagram.
Click on a specific point in the point list to select for Point
Commands. The selected point appears blue in the diagram.
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Substrate Dimensions

cile [+ bia @ [100 Draw Wiafer Notch
Point List

1. 1.0000, 20000 rid il

2 0.0000, 35000

3: -2.0000,3.0000 BT Gridt Fil

4: -2.0000,-2.5000 TR

Point Commands:
Add Point

Edit Point

Move Up

Maove Down

Delete Paint

Delete All

Paste From Clipboard
~

Figure 7-10. Highlighted point in point list.

Use ‘Edit Point’ to change selected point coordinates.

Figure 7-11. Edit Point.

Use ‘Move Up’ and ‘Move Down’ to move selected point up or
down on the Point List. The sequence of the point list is the order
in which locations will be measured.

Substrate Dimensions

= Dia. {cm): 10,0 Draw Wafer Match
Point List

1:1.0000, 2.0000 Srid Fill

2: 0.0000, 3.5000

3 -2.0000,-2.5000 BT Grid Fill

4: -3.0000, 3.0000 Line Fill

Paint Commands:

Add Paint

Edit Paint

Move Up

Move Down

Delete Point

Delete Al

Paste From Clipboard
~

Figure 7-12. Sequence is altered using ‘Move Up’ and ‘Move
Down’.

‘Delete Point’ removes the selected point from the Point List.
‘Delete All’ removes all points from the Point List.

Grid and Line Fill

To add points using a fixed spacing and grid style, use the ‘Grid
Fill’, ‘R-T Grid Fill’, and ‘Line Fill’ buttons. Each option opens a
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different window. For Grid Fill, Grid Spacing, Grid Margin, and
Grid Style (i.e. Square or Hexagonal) must be specified.

Grid Fill
Grid Spacing (crm): |1.0 Grid Style: [Sguare
Grid Margin (o) (0.5 Extend Grid to Margin

[ Scan Region of Interest (cm)

0] Cancel

Figure 7-13. Grid Fill.
For R-T Grid Fill, Radius and Theta values must be specified.

R-Theta Grid Fill

Radius values (cmy: (0.0 |- [100 [evto |

Thetavalues (*): (0.0 |- 3600 |by 300 |
Ilze Equidistant Theta points: spacing (crm)=1{1.0

]2 Cancel

Figure 7-14. R-T Grid Fill.

For Line Fill, the Line Direction, Grid Spacing, Grid Margin, and
X or Y Axis Coordinate must be specified. Multiple Line Fills can
be added.

Line Fill -

Line Direction: @ Harizontal 2 Yertical

Grid Spacing: |1 crmo Grid Margin: |5 | G

Y Axis Coordinate: |EI Tl

2k zancel

Figure 7-15. Line Fill.

Examples of each grid type are shown in the figures below.
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Scan Pattern Editor: (not saved) 777

Substrate Dimensions

Dia. (cmy: | 20.0 [] Draw ¥afer Notch

Paoint List

1: 0.0000, 8.0000 =] orid Fil

2: -4.8000, 6.4000

3 -3.2000, 6.4000 = BT Grid Fill

4 -1.6000, 6.4000 L] Line Fill

5 -0.0000, 6.4000

B 1.5000, B.4000 Point Cormmands:

7. 3.2000, 6.4000 Add Paint

5. 4.8000, 8.4000

9: 5.4000, 4.8000 SN

10: 4,8000, 4.8000 Move Up

11: 13,2000, 4.8000

120 1.6000, 4.6000 Wi Diom

13 0.0000, 4.8000 Delste Pont

14: -1.6000, 4.8000

15: -3.2000, 4.8000 Delete All

16: -4.8000, 4.8000 | ——

17 -B.4000. 48000 B FPaste From Cliphoarn

Allgnment Pasition Pattern Offset

koo oo laign atis postion oniy -~ wlno | vloo | Theta oo e g
Deskew Points Transmission Intensity Baseline
[ ] Do Deskew  #1:{0.0 Y1:0.0 ¥2:|0.0 ¥2:|0.0 [ ] Use Point For Transmission Baseline (0.0 V|00

[ Recard Image At Each Point Image Zoam

‘ Show Translator Dialog || Test Scan |

Figure 7-16. Example Square Grid Fill.

Scan Pattern Editor: (not saved) 777

Substrate Dimensions
Dia. (cmy: | 20.0 [] Draw ¥afer Notch

Paint List

1: 0.0000,0.0000
2:1.9419,-0.4786
301.4870,-1.3262 B-T Grid Fill
4: 0.7092,-1.8700
5 -0.2411,-1.9854
B
7
kil

Grid Fill

R

Line Fill
- 1.1381,-1.8460 Paint Commands:
L -1.7708,-09294 Add Paint

: -2.0000,-0.0000
9: -1.7708, 0.9294 TR
100 -1.1361, 1.6460 Move Up

117 -0.2411,1.9854
12 0.7082,1.8700 htirve: Do
13 1.4970,1.3262

Delete Paint

14: 1.8419, 04786

14: 4.0000, 0.0000 Delete Al

16 3.8743,0.8548 | T e
17 38052 18970 =|| FEaste From Cliphoar
Alignment Position Pattern Offset

koo oo laign atis postion oniy -~ wlon | vlon | Theta ey oo Lecshad
Deskew Points Transmission Intensity Baseline

[ ] Do Deskew  #1:{0.0 Y1:0.0 ¥2:|0.0 ¥2:|0.0 [ ] Use Point For Transmission Baseline (0.0 V|00

[ Recard Image At Each Point Image Zoam

‘ Show Translator Dialog || Test Scan |

Figure 7-17. Example R-T Grid Fill.
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Scan Pattern Editor: (not saved) i
Substrate Dimensions

Dia. (cmy: | 20.0 [] Draw ¥afer Notch

Paoint List

1: -8.0000, 3.0000 orid Fil

2: -6.0000, 3.0000

3: -3.0000, 3.0000 BT Grid Fil

4: 0.0000,3.0000 Line Fill

5: 2.0000,3.0000 -

B 5.0000, 3.0000 Paint Commands:

7. 9.0000,3.0000 Add Paint
Edit Paoint

Delete Paint

Deleta All

Paste From Cliphoard

Allgnment Pasition Pattern Offset

koo oo laign atis postion oniy -~ wlon | vlon | Theta ey oo Lecshad
Deskew Points Transmission Intensity Baseline

[ ] Do Deskew  #1:{0.0 Y1:0.0 ¥2:|0.0 ¥2:|0.0 [ ] Use Point For Transmission Baseline (0.0 V|00

[ Recard Image At Each Point Image Zoam
‘ Show Translator Dialog || Test Scan |

Figure 7-18. Example Line Fill.

Test Scan

The measurement locations can be tested using the ‘Test Scan’
button. Click this button to observe the translator movement
before committing to a full measurement. Note that Image
Controls shown in the figure below are available only with the
optional Camera accessory.

Scan Pattern Image Controls
Carmera Zoarm:
—es—a—e—=8
1% 2% 43 B3
T [ ] Showe Grid  [¥] Show Beam Position
Position Controls
CurrentPoint|U:3.DDDU,3.UUDD |v|
—a——r—a
‘ e To Mext Paoint |

Close

Figure 7-19. Scan Pattern Test.

Note: A 180° Pattern Offset may be required for correct
orientation of wafers with wafer notch. Use the ‘Test
Scan’ function to confirm desired orientation.
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Alignment Position

Alignment options must be specified for each Scan Pattern.
Available alignment options are found in the Alignment Position
panel, shown in the figure below. The ideal alignment option can
depend on several factors including desired measurement time,
flatness of sample, and uniformity of sample. For measurements
on a flat semiconductor wafer, with uniform film, and normal light
beam (no focusing optics), full alignment at the center location
only may be adequate. For measurements on a wedged substrate,
full alignment at all points may be necessary. For measurements
with Focusing Optics, a Z alignment at all points is likely
necessary, as the focused beam is highly sensitive to small changes
in Z height.

Alignment Position

w00 | w0 | |Align atthis position only v

Alinn at this position onlky
Deskew Points Full align at each point
Full align at 1st pt., tilt align other pts. :
Full align at 1st pt., £ alion other pts.
[ | Record Image At EagFull align at this pos., £ align other pts.

—T 7T

[ | DoDeskew  ¥1 :E

Figure 7-20. Alignment Position.

Save

When all Scan Pattern options have been specified, click ‘Save’ to
save the Scan Pattern for use in a Recipe.

Load Save Zlose

Figure 7-21. Save Scan Pattern.
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3. Camera
(Optional)

Note: This chapter pertains to an optional accessory
that may or may not have been purchased with your
instrument.

USB Camera

Camera Tilt Stage

In-line Illumination

4.5X Zoom Lens |

Ring Illumination

Figure 8-1. USB camera example (may vary based on model)

Instructions in this chapter are performed with focusing lenses
attached in order to view the measurement beam on the sample.

8.1. Marking the Measurement Beam
Position

1. Align the 250A calibration wafer on the standard sample stage.
2. Flip the sample over so the rough side is facing up.

3. Set the zoom lens to a fixed position (ex: 2x zoom). After the
camera calibrations are performed, the manual zoom must stay
at this position. The digital zoom may be used if desired.
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4. Select Hardware>Controls>Misc>‘Additional Camera
Functions’ to open the Camera Functions Window.

7 ComplelsEASE
| e 3= re mert T Hardwan=
Hartiware SLalus
WWiaiting e Aeguire Data
Conirgis
MEE

Cirpbry Gample mage
Z-Glaps San
Akl Camara Furstians

Fadckiional Hardwea s Furctians

Figure 8-2. Additional Camera Functions button.

5. Select ‘Mark Measurement Beam Location’.

Camera Functions -

Mark Measurerment Beam Laocation

mMeasure Camera Field Of Wigw

Close

Figure 8-3. Mark Measurement Beam Location button.

Sl Bemm Parition [i]
CAms imags

Lige the seowes to dring A rectangle aver the seaswrement pet ta mark
the current beas posilicn and aize. Press O

mage Confrois

Damirs 2o
- | Sraw Cnd S T i

= Htsrw Besam P s
= o5 1 - tw Besam Prsitian

Cloae

Figure 8-4. Set Beam Position window.
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6. If necessary, tilt the camera to center the beam on the screen.
Use the diagonal adjustment screws of the camera tilt stage,
shown in Figure 8-5.

7. If the camera is not in focus, adjust the Z height of the camera
by turning each adjustment screw on the tilt stage by the same
amount, shown in Figure 8-5.

Turn all (3) adjustment screws
by the same amount in the
same direction to move the
camera in the Z direction.

Figure 8-5. Camera tilt stage and adjustment screws.

8. Follow the instructions at the top of the window: “Use the
mouse to drag a rectangle over the measurement spot to mark
the current beam position and size.” This may be performed
as many times as needed; it will not save until the window is
closed.
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Set Beam Position B
Camera Image

Use the mouse to drag a rectangle over the measurement spot to mark
the current beam position and size. Press OK.

Image Controls

Camera Zoom:

O v| Show Grid Save Image

V =
x 2 ax ax Show Beam Position

Close

Set Beam Position X

Camera Image

Use the mouse to drag a rectangle over the measurement spot to mark
the current beam position and size. Press OK.

Image Controls

Camera Zoom:

O v| Show Grid Save Image
V "

1x 2 i ax Show Beam Position

Close

Figure 8-6. Set Beam Position.

9. Close the window when finished.

38.2.
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Field of View Calibration

1. The previous section (8.1 Marking the Measurement Beam
Position) should be complete before proceeding.

2. Select Hardware>Controls>Misc>‘Additional Camera
Functions’ to open the Camera Functions Window.

G CompleleEASE

Wiaitsng te Aeguire Data

Figure 8-7. Additional Camera Functions button.

3. Select ‘Measure Camera Field of View’.
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Camera Functions

Mark Measurerment Bearm Location

Measure Camera Field Of Wigw

Close

Figure 8-8. Measure Camera Field of View button.

4. Adjust the illumination so the sample surface is visible.

FOU Caftrmaon. FOU Caftrmaon
Cames mags Cames imags
Miark & visille Feature o the image by clicking It with the seise, then = meve the translator ta position the Feature #ta different £y

mewe tke translatar ba position the Feature a1 a different xy epardinate and click on the featune agsin, Préss OH,

Left mouse * |
click here

-L Left mouse
o click here

Transiaior og Conéois Transiaine dog Corknls
s ol e Iog Qistanca (omj s iil} Iog Qmtarca (am}
S v [ s S 5 v plss, @ ‘\~ The translator
image Conirois image Conirois step size may be
r_\:menaml:m - 2"‘!'?10'-“1 : adjusted lf‘
.h_ = Z : 1Shew d0d | o image h n 7 Z IShowand | S image necessary'
(L ][ oo (Lo ][ oo
Figure 8-9. Field of View calibration procedure.

5. Follow the instructions at the top of the window: “Mark a
visible feature on the image by clicking it with the mouse, then
move the translator to position the feature at a different x,y
coordinate and click on the feature again.” Use a fine tip
marker to “create” a feature if necessary. (See Figure 8-9.
Field of View calibration procedure.)

6. Press OK when finished.

Note: If not performed correctly, or not sure, just press

Cancel and start again.

7. To test the feature, open the Translator Window
(Hardware>Controls>System>‘Translator’).
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| € completeEas -
”Measurement [insitu [ anaiysis [ Hardware | opt

Harcware Status
Waiting to Acquire Data
Controls

fGeneraI rCa\ihratinn rSvstem Mise
Position Contrals
Z-Stage

Translator Sample Tilt |

nstall Mew Sample Stage
Install Focus Probes

Figure 8-10. Click ‘Translator’ to open Translator Window.

8. Click on the feature and the translator should move it to the
Beam Position.

Figure 8-11. Field of View calibration test result.
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Scheduled
Maintenance

The J.A. Woollam Co., Inc. M-2000® Ellipsometers are low
maintenance instruments. The only maintenance needed is to
change the lamp(s) periodically and to check the alignment of the
system.

9.1.

D2 & QTH Lamps (M-2000D, DI, U,
ul)

The lamps must be replaced after a certain period of time. As a
lamp approaches the end of its useful life, intensity levels can
fluctuate and spectral intensity can be reduced, both may result in
poor or noisy data.

Lamp | Vendor Model# | Color Rating Typical
Temp. Lifetime

QTH |ILT 19404 2900°K | 2000 hours | 3000 hours

D2 Hamamatsu | L10804 | N/A 2000 hours | 3000 hours

Table 9-1. Lamps & Typical Lifetimes.

After a new lamp is installed it must be aligned for maximum
intensity.

Note: Itis recommended that both lamps be replaced
at the same time.

Lamp Installation/Replacement

Note: After replacing lamps always follow the lamp
alignment procedure to maximize light intensity.

1. Loosen the (2) M3 thumb screws and remove the cover on the
light source.

2. Put on latex gloves and safety goggles.
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Warning: The lamps get extremely hot during
operation. Always allow them to cool adequately before
replacing the lamp.

Figure 9-1. Disconnecting the lamps.

3. Disconnect the D2 lamp by unplugging it from the circuit
board.

4. Using a M2.5 Allen wrench remove the (2) M3 SHC screws
under the lamp holding the D2 lamp in place.

Figure 9-2. M3 SHC screws under D2 lamp.
5. Remove the D2 lamp by sliding out of the mount.

6. To remove the QTH lamp, press the lever slowly down and the
QTH lamp will slide up out of its base.
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Caution: Do not touch the quartz portion of the lamps.
Fingerprints and oils can shorten the life of the lamp. If
you do get a fingerprint on the lamp, clean the
fingerprint off with alcohol.

7. Place the new D2 lamp in the mount and replace and tighten
the (2) M3 SHC screws back into place. Plug the D2 lamp
connector back into the circuit board.

8. Insert the new QTH lamp into the holder and ensure it is seated
down fully. Note the polarity of the lamp connectors and the
base, the lamp will only go in the base one way.

9. Replace the cover.
10. Tighten the thumbscrews to lock the cover closed.

11. Reset the hour meter by pressing the reset button located on the
hour meter on the front of the M-2000D(I) or M-2000U(I)
module.

Lamp alignment

After the lamps have been replaced it is recommended that the
lamp housing be aligned for maximum intensity. For the XLS-
200, there is no lamp adjustment necessary.

1. Ensure the Base is in the 90° straight thru position and the
sample will not block the beam from hitting the receiver unit’s
aperture.

2. Slightly adjust the source unit tilt stage to center the beam on
the receiver aperture if necessary.

3. While in the straight through position open the alignment
screen and verify the cross-hair is centered. If not, slightly
adjust the receiver unit tilt stage to center the cross-hair.

9.2.

Xe Lamp (M-2000X, XI, X-210, and
XI-210)

This section describes installation/replacement, alignment, and
cleaning of the lamps used in the FLS-300 Light Source (for M-
2000X, XI, X-210, and XI-210 systems).

The Xenon arc lamp must be replaced after a certain period of
time. As a lamp approaches the end of its useful life, power levels
can fluctuate and spectral intensity can be reduced, both result in
bad or inaccurate data.
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Lamp

Model #

Rating

Typical Lifetime

Hamamatsu

L2174-01

1000 hours

1500 hours

Table 9-2. Arc Lamp Rating & Typical Lifetime.

After a new lamp is installed, it must be focused for maximum
intensity. Complete instructions are contained within this section
of this manual.

Installation/Replacement

The lamp should be off for at least two hours or the fan run for at

least 20 minutes while the lamp is not ignited.

1. Puton latex gloves and safety goggles.

2. Loosen the thumbscrew and remove the access panel on the
light source.

Lamp access door is
removed by loosening
the thumb screw

Figure 9-3. Light Source, Access Panel.

Warning: Compact arc lamps contain highly
pressurized gas, and present an explosion hazard even
when cold. Wear face protection, such as a full-face
shield, gloves and a long sleeve shirt whenever
handling lamps.

3. Loosen the thumb screw and remove the anode holder from the
“old lamp”.
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Figure 9-4. Anode Holder.

4. Pull the lamp release lever, in the direction of the arrow, no
more than ’2” and carefully remove the old lamp.

5. Remove the new lamp from its protective packaging, touching
only the metal ends of the lamp.

Caution: Do not touch the quartz portion of the lamp.
Fingerprints and oils can shorten the life of the lamp. If
you do get a fingerprint on the lamp, clean the
fingerprint off with alcohol.

Anode Cathode
() )

ki —_——

i

Figure 9-5. Typical Arc Lamp.

6. While pulling the lamp release lever, carefully insert the
cathode of the lamp into the cathode holder. When the lamp is
in position, release the lever and the lamp will be secured.

7. Place the anode holder onto the anode of the lamp, and then
tighten the thumbscrew.

8. Replace the access panel cover.
9. Tighten the thumb screw to lock the rear access panel closed.

10. Reset the hour meter by pressing the reset button located on the
front of the M-2000® Lamp Power Supply Module.
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Note: After a lamp has been replaced, the lamp
housing needs to be realigned. This is done so that the
maximum amount of light is used for sample
measurement. The alignment should be close because
of the old lamp that was replaced, but fine adjustment is
needed to achieve maximum intensity because of the
small difference in position of the new lamp.

Alignment
1. Ensure the base is in the straight through position (90°).

2. Turn on the lamp power supply and ignite the arc lamp. Allow
the lamp to warm up for at least 20 minutes.

3. There are two small adjustments screws located on the back of
the light source. These are used to control the position of the
arc lamp inside the light source.

Figure 9-6. Light Source adjustment screws.

4. Turning off the lights in the room may help facilitate the next
few steps.

5. While holding a business card in the path of the beam, adjust
the adjustment screws using a 5/64” Allen wrench until the
beam is visible (a properly aligned lamp produces a very
bright, bluish-white beam).

6. Only slight adjustment is needed to give the beam a uniform
spot on the business card. You may need to iterate between the
two adjustment screws for best uniformity and intensity.
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Bad Spot Good Spot

Figure 9-7. Difference between good spot and bad spot.

7. Once the beam is visually bright, use the Ellipsometer to
perform the final alignment of the lamp.

8. Open the alignment screen by selecting, Hardware > Controls:
> General > ‘Align Sample’. If prompted, select ‘No’ for
“Full Sample Alignment.” If the Look-Down detector is an
option, select the Receiver Detector Radial button at the top of
the screen.

o dompladod 851
Cancd Alignmend

3 Diada Acguiafien Torte ® s

Sample Tilt o
X=-00
Y=-11
Intensity = 1.105

Max Signal Intensity = 25.87
I Average Signal Intensity = 256.62

Figure 9-8. Alignment Screen.

9. Adjust the lamp adjustment screws to maximize the Average
Signal Intensity displayed at the bottom of the Alignment
Screen

10. Adjust the Source unit tilt stage slightly so the beam’s spot is
centered on the receiver unit’s aperture.

133
©2012 J.A. Woollam Co., Inc.



11. Using the Receiver unit tilt stage, adjust so the cross hair is
centered on the alignment screen.

12. Repeat steps 9 thru 11 until no further improvement is
achieved.

Arc Lamp Disposal

Wrap lamp in 10 to 15 layers of paper towels.
Insert wrapped lamp in a plastic bag and seal the bag.

Smash center part of the glass bulb with a hammer.

b=

With no pressure, the lamp (wrapped and still in the sealed
bag) is safe to dispose.

9.3.  QTHLamp (M-2000V and VI)

This section describes installation/replacement, alignment, and
cleaning of the lamp used in the FQTH-100 Light Source (for M-
2000V and VI systems).

The QTH lamp must be replaced after a certain period of time. As
a lamp approaches the end of its useful life, power levels can
fluctuate and spectral intensity can be reduced, both result in bad
or inaccurate data.

Lamp Model # Color Temp. Rating Typical Lifetime
ILT L7417 3000°K 2000 hours 3000 hours
Oriel 6332 3300°K 50 hours 300 hours

Table 9-3. QTH Lamp & Typical Lifetime.

After a new lamp is installed it must be aligned for maximum
intensity. Complete instructions are contained within this section
of this manual.

Installation/Replacement

The lamp should be off for at least two hours or until the unit has
cooled to room temperature.

1. Puton latex gloves and safety goggles.

2. Loosen (2) thumb screws to remove the cover.
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Figure 9-9. Light Source, cover removal.

Warning: The QTH lamp gets extremely hot during
operation. Always allow it to cool adequately before
replacing the lamp.

Figure 9-10. QTH mount

3. While holding the QTH bulb, lift up and pull it out of the
socket. A slight side to side rocking motion may facilitate this.

4. Remove the new lamp from its protective packaging.

Caution: Do not touch the quartz portion of the lamp.
Fingerprints and oils can shorten the life of the lamp. If
you do get a fingerprint on the lamp, clean the
fingerprint off with alcohol.
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Figure 9-11. Typical QTH Lamp.

5. Carefully align the two legs of the lamp into the two holes in
the socket. There is no polarity on this lamp.

6. Gently push the bulb down into the socket until it is fully
seated.

7. Replace the cover.
8. Tighten the thumb screws to lock the cover closed.

9. Reset the hour meter by pressing the reset button located on the
front of the M-2000® Lamp Power Supply Module.

Note: After a lamp has been replaced, the lamp
housing needs to be realigned. This is done so that the
maximum amount of light is used for sample
measurement. The alignment should be close because
of the old lamp that was replaced, but fine adjustment is
needed to achieve maximum intensity because of the
small difference in position of the new lamp.

Alignment

After a lamp has been replaced, the lamp housing needs to be
realigned. This is done so that the maximum amount of the light
from the lamp is focused on the tip of the fiber. The alignment
should be close because of the old lamp that was replaced, but fine
adjustment is needed to achieve maximum intensity because of the
small difference in position of the new lamp.

1. Energize the system in accordance with the power up
procedure in this manual.

2. Move the AOI to 90°. Select Hardware>Controls>General>
‘Align Sample’. Choose No when prompted for the full system
alignment.

3. Locate the Average Signal reading (bottom of the alignment
screen) and make a mental note of the signal value.
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4. There is a small adjustment screw located on the bottom of the
lamp housing. This screw controls the vertical position of the
lamp inside the lamp housing. Using the 1/16” Allen wrench,
adjust the screw until the signal reading is maximized.

Note: The adjustment screw shouldn’t need to be
turned more than one ore two turns either way. The
lamp’s position was set at the factory and should be
close for most lamps. Only a small adjustment is all that
is needed when the lamp has been replaced.

9.4.

Optical Fiber

Upon original installation and anytime the optical fibers have been
removed, they should be adjusted for maximum light throughput.

This is achieved by slightly loosening the fiber and slowly rotating
it while monitoring the Display Signal Screen for maximum
intensity. When this is achieved tighten the fiber down. Perform
this for each fiber.

Note: Over time the optical fiber may become
solarized. If the UV intensity becomes weak, it is
recommended to replace the Optical fiber.

9.5.

Cleaning

The entire system may be cleaned using a soft cloth and mild
detergent or isopropyl alcohol. However, only filtered compressed
air or “canned air” should be used to remove dust from any of the
optical components.
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10. Performance
Checks

Use the procedures in this chapter to verify that the instrument is
operating properly and determine potential problems, if any. The
sections below outline verification/tests in order of increasing
complexity. If the first test (Measure Calibration Wafer) passes, it
is unlikely that any further testing is needed. Similarly, if the
second test (
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System Check) passes, it is unlikely that the more involved checks
are needed.

10.1. Measure Calibration Wafer

The quickest way to verify ellipsometer operation is to measure the
calibration wafer and/or straight-through (air). A SiO; (thermal
oxide) on Si calibration wafer is included with every instrument.

To measure the calibration wafer:

1.

Follow the Sample Alignment Procedure as described in 4.5
Alignment and Calibration Procedures, Sample Alignment.

Acquire “Standard” Ellipsometry data at a few angles (i.e. 65°,
70°, and 75°).

Use the built-in analysis model for Thermal Oxide on Silicon
to analyze the data (see CompleteEASE®™ Data Analysis Manual
for details).

Confirm that a good fit to the data is achieved.

To measure air, select “Measure in Transmission Mode” in the
Acquisition Parameters Setup box or measure Angle Scan from
90° to 90°. A high accuracy, 5 second measurement is
recommended.

Acquisition ParametersSetup =~ = . . . W

Data Acquisition Parameters

Data Type: ‘Standard |v‘

Acg. Time: @ [¥] High Accuracy Mode
Scan Options
Angle Scan To By
Measure In Transmission Mode

Alignment Cptions

Sample Tilt Alignment. ‘

Sample Height Alignrment: ‘

Sample Thickness rmrm
Alignment Angle:
Other Options

[ Do Mot Retun To Sample Load Position

[_] Do Mot Reposition Translator

| Load || Sawve H Cancel |

Figure 10-1. S-T Acquisition Parameters Setup.

6. Evaluate the S-T measurement. The M-2000" spec. refers to
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the Psi and Delta results:
Psi = 45° £+ 0.075 for 95% of the meas. wvls.
Delta = 0° £+ 0.05 for 95% of the meas. wvls.
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Figure 10-2. Example S-T measurement (M-2000DI)

7. Successful measurement of S-T (air) and/or the calibration

(.06

0.04

0.0z

0,00

-0.02

-0.04

wafer is a strong indicator that the tool is working properly. If
the measurement is not successful, a System Check should be
performed.
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10.2.

System Check

A System Check is another easy way to verify that the instrument
is operating properly. A System Check can be performed instead
of simply measuring the calibration wafer. A System Check
should be performed if measurement of the calibration wafer
and/or S-T (air) is unsuccessful.

A System Check executes a quick calibration of the ellipsometer
optics and measurement of the calibration wafer. The System
Check procedure, and discussion for successful vs. unsuccessful
System Check, is described in 4.5 Alignment and Calibration
Procedures, System Check (Calibration).

10.3.
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Verify Sample Alignment

Proper operation of the instrument relies on proper sample
alignment. If the sample is misaligned, measured data (and results)
will not be accurate. The Sample Alignment procedure (4.5
Alignment and Calibration Procedures, Sample Alignment) must
be performed for each sample that is mounted on the ellipsometer,
prior to acquiring data.

Successful Sample Alignment requires that the following
conditions are simultaneously satisfied:

e The tip/tilt of the sample should be aligned such that the
sample surface is perpendicular to the plane of incidence;
alignment screen crosshairs should be centered.

e The Z height of the sample should be aligned such that the
Receiver Unit is collecting the reflected beam; intensity is
maximized.

e Alignment should be maintained with angle change (the
cross hair should not move more than 15 units in X or Y on
the Receiver unit Detector).

Note: Reflected intensity is a function of angle;
therefore, the intensity will change as angle changes,
but the reflected beam should remain centered on
Receiver Aperture for all angles.

If these conditions cannot be simultaneously satisfied, the System
Alignment should be verified.
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Verify Signal/Lamp Intensity

Intensity can vary from lamp to lamp, and system to system. There
are no set intensity cutoff values where the lamp intensity becomes
too low for operation. It is good practice to monitor intensity
under consistent conditions (i.e. straight-through (90°), or same
sample at same angle) over time. To view intensity, select

Hardware>Controls>General>‘Display Signal’

If experimental data appear noisy in all or part of the spectrum, the
lamp may need to be changed. See rated lifetimes for lamps in
Scheduled Maintenance Chapter.

The lamp intensity should not overload the detector. If the
‘Display Signal’ screen indicates that the detector is overloaded,
reduce the intensity by adjusting the iris on the fiber tube (located
on Receiver Unit) or the Filter Wheel (if installed). Detector
overloading can be a sample phenomenon. If the ellipsometer is
used for highly reflective samples (i.e. metallic substrates) and low
reflecting samples (i.e. bare glass), the intensity may need to be
adjusted on a sample-by-sample basis.

10.4.

Verify System Alignment

Note: A System Alignment should only be performed
when the instrument is first delivered, after mounting
the Light Source and Receiver components onto a base
or chamber, or if the integrity of the alignment is in
question.

Note: Alignment of the Light Source and Receiver tilt
stages on the base should only be adjusted when the
base is in the straight-through position.

If all other tests are unsuccessful, the System Alignment should be
checked. See Alignment and Calibration Procedures for
instructions. If the System Alignment is changed, a System Check
MUST be performed when completed to calibrate the Ellipsometer
optics.
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10.5.
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System Calibration

System Calibration Using the Factory
Setup Model

A System Calibration is performed when the wavelengths of the
instrument are known to be incorrect or the compensator or
spectrometer has been changed. These situations occur if the M-
2000 box or light source has been replaced. This document
describes the System Calibration procedure for determining the
wavelengths and compensator calibration coefficients. DO NOT
attempt this procedure unless instructed to do so by the J. A.
Woollam Co.

Overview of the Calibration
Procedure

Performing a System Calibration involves iterating between two
steps - the System calibration and the Wavelength calibration. The
first step measures the positions of the optical elements and the
Retardance of the compensator at the currently accepted
wavelengths. The second step measures a wavelength correction
by acquiring data on three known samples and fitting the data to a
model assuming the wavelengths are not known exactly. The first
step is then repeated using the newly measured wavelength
correction.

Calibration Procedure

Before starting the calibration, make sure that the 2nm,
25nm, and 1000nm oxide samples are available. Certain
systems will also need to the 60nm or 10nm oxide
sample available.
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System Calibration

system may not be functional.

Note: The System Alignment and Sample Alignment
must be correct and understood by the user before ever
attempting a System Calibration. If done incorrectly, the

1. Load the Factory Setup model from the Calibration Wafers
folder. Only the System Calibration and Wavelength
Calibration sections will be used. The other sections are used

for initial setup of the ellipsometer at the factory.

A7 CompleinEASE
J n =iy | Anshysis | Hardwar pt
Diata: Mo Crata Loessiend wiooel: Facinny Setup (Factony Seu)
Qpsin B ik LR dgin Hanw [=T5T)
Fit a0 = EIR

Wi elenth CasBratian
+ Bystem Calibration
+ ample Tasts
+ Long Term Preaisisn
+ Hargware Tests
Creife Hepart
Clear Test Results

o @ =@

CATeet Liasr i vargareice  Log

Figure 10-3. Factory Setup model loaded in the Model window.

2. Verity System Calibration Settings - View the settings for the
System Calibration by expanding System Calibration section.
Check the hardware manual for the ellipsometer for the
appropriate models. These settings are dependant on the base
type and the wavelength range of the instrument. If the settings
are incorrect, change them in the hardware configuration dialog
which can be accessed by choosing “Edit Hardware Config.”

from the “Hardware” tab.
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ADI =650
+ Wavelenth Calibration
Bsystem Calibration

Fgml b )] e on 5

P m librati
+ Sample Tests
+ Long Term Precision
+ Hardware Tests
Crate Report
Clear Test Results

Sedtings From Hardware Configuraticon:

Figure 10-4. Example of configuration settings for a multi-angle system.

3. Press Perform System Calibration and follow instructions to

complete the System Calibration. If asked about performing a
full sample alignment, choose Yes and enter a sample thickness
of 0.5mm for the calibration wafer.

Sample Ali

Wyould you like to perform a full sample alignment?. (Choose "No" to display the alignment screen anly)

Figure 10-5. Choose to perform a full sample alignment.

RCESystemCalbrationt =2

&

Areyou sure you want to perform an 'Of-Sample' Systern Calibration?

A standard reference wafer (2508 2i02 on 8i) should be mounted and aligned befare proceeding.

Figure 10-6. Last chance to opt out of system calibration.
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Figure 10-7. Calibration finished.

The system calibration is finished when the graph title shows “2nd
Sample Psi/Delta”.

Wavelength Calibration

1. Expand Wavelength Calibration section — do not change
items in Wvl Cal Model section unless given instructions to do
SO.

ADI =650

FWavelenth Calibration

2nd A01 = 750

Acg. Teme = 4,00

& Wl Cal Matlel

Perform Wavelength Calibration
+ Gystem Calibration
+ Sample Tests
+ Long Term Precision
+ Hardwarae Tasts

Create Report
Clear Test Results
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2. Press Perform Wavelength Calibration and follow the
instructions. When the process is completed successfully, you
will be asked if you want to write the wavelength correction
values to the hardware.cnf file. If all points on the curve are
within +0.8 of 0 then choose no, otherwise choose yes. If yes
is chosen then you will need to perform a System Calibration
again after the software finishes reinitializing the system.
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Figure 10-8. Performing Wavelength Calibration
i Lrmaisid it = L - |
e L b Liong Dl
e [ - vl o LEJiL 1 L LT W el AN T B EaliRE
- v . SO
IR0
r'\:::::.ﬂu-:d-
it g ]
= By SRR
* Qe Twids
o=l - Vg T
A4 -1 114 -
i::“:b?'?q-.-l-:-‘r::i-;‘ _,-h = H
PR N | e s aaaiois
oW e s -|- i;_- |1 - | —
| ] PO T | 1
0.05
miital \
=
£ ons
5 410
.15
0 Hn Gl SO0 20K 1500 TG

rm

Figure 10-9. Wavelength Calibration was successful — It is not necessary to write
correction values since the correction is less than £0.8nm

148
©2012 J.A. Woollam Co., Inc.



SYSTEM CALIBRATION WITH FILTER
WHEEL OPTION

When performing the system calibration using a filter wheel, there
are some factors to consider. Since the Straight-through position is
included in the calibration, the signal needs to be optimized
throughout the entire spectrum. If a higher density filter is
selected, the DUV signal is lower with respect to the overall
average signal. As seen below, if a lower density filter is selected
and the iris(es) on the Receiver unit is closed down to avoid
‘Overload’, the DUV signal is optimized. This results in a much
better calibration result at these lower wavelengths.

Examples of filter wheel positions vs. Signal Intensity:

e ] -|.'I
Eammi Pam Riggral Cinpiey E
Ave AC Intensity = 10085
DUV AC Intensity = 0.158

UV AT Tntensity = 0.522
IR AC Intensity = 8.156
Gain=1.0

M AL ey - TEETL LAY AT ey ¢ BDRE DY NT Wildmaig S LA W8 AT Dinadig S LT ek S 1R

[ brr—ui,
= &T L [ ] o

Figure 10-10. Filter 6 with iris open.
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Figure 10-11. Filter 4 with iris closed to avoid Overloading the

Spectrometer.
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Figure 10-12. Overloaded Spectrometer.
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Filter shown at the
100% light
throughput position

Figure 10-14. Receiver unit iris.
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11. Troubleshooting

11.1. General Procedures

Check for the following LEDs on the system components:

'
J.A. Wooll ELT'|M

Sy b

M-2000X1

T

Figure 11-2. EC-400 power LED’s

Debug Clip

Click Options>About CompleteEASE>‘Create Debug File’ to
create a debug file for sending details to the J.A. Woollam
Company or representative. The file created is located in
C:\CompleteEASE\CompleteEASE Debug.zip. Email this file to
your J.A. Woollam Co., Inc. representative to aid in debugging
problems with your ellipsometer system along with any other
pertinent information/symptoms (i.e., Signal Intensity).
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Figure 11-3. ‘Create Debug File’.

11.2. Common Screen Error messages

Phase Sensor Error Message

CompleteEASE

@ The phase sensoris not operating properlyl

0]

Figure 11-4. Phase sensor error message.

This message is generally caused by the following sources: (1)
RCE motor is not running — Light Source motor. (2) Phase sensor
malfunctions inside the Source motor. (3) EC-400 control module
has electronic problems (motor driver, etc.). (4) Electrical
connections between J1 and J2 or J3 and J4 are not secured.

User key points: Is the motor spinning (vibrating) to the touch?
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Polarizer Homing Error Message

CompleteEASE

® Could not Home Palarizer!

Ok

Figure 11-5 Polarizer home error message.

This message indicates that the analyzer’s home sensor is not
working. It could be the sensor itself or the connection (cable)
between J26 and J25. Check the cable connections and that the
pins on the connectors all look normal.

This could also indicate that the power to the analyzer motor is not
delivered. This could be caused by the power cable connections.
Examine the connectors J6 and J5 and reconnect the cable. This
could also be that the EC-400 control module has electronic
problems (motor driver, etc.).

User key points: Listen/feel — Is the motor turning?

Spectrometer is not scanning

CompleteEASE

® The spectrometer is not scanning properhy

]

Figure 11-6 Spectrometer error message.

Examine the cables and cable connections at J7 and I8, J9 and J10,
and J11 and J12. The cable connects J7 and J8 is the spectrometer
power cable. J9 and J10, J11 and J12 are spectrometer digital line
cables with color code. Be sure to connect them correctly.

User key points: Is the spectrometer power LED ON? — located on
the front of the M-2000® detector box.
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Communication problems

If the software will not communicate with the system (EC-400),
the following parameters need to be investigated. The software
will NOT give an error message, it simply will not initialize
because the TCP/IP link cannot be established. This can be
verified by viewing the log file (Options>About
CompleteEASE>‘View Error Log’).

Example:

2009-6-23 [12:52:24] - initSocket Error, Connection timed out:
connect

Compare the IP address displayed in the error message box with
the one displayed on the LCD on the EC-400 front panel. If they
are different, correct one displayed on the EC-400 to match the
other one by following the procedures described in Setup EC-400.

e If there are two network cards in the operator’s computer,
make sure that the other network card has a different [P
address than the one used for the ellipsometer.

e Check the IP settings on the network card for ellipsometer
in the operator’s computer as described in the Network
Card Installation Chapter.

11.3. General Problems

SYMPTOM CAUSE SOLUTION

The cross hair on the Misalignment Perform system alignment
alignment screen jumps described in this manual.
around.

No white light. Check light and lamp
problems chart.

Loose Check all cable connections.
connection.
One or more motors do Blown fuse. Check fuses on the EC-400
not turn.
Bad Motor Replace Driver (call the J.A.
Driver. Woollam Co., Inc.).
Alignment not sensitive The sample is not | Re-align the sample, ensuring
to the sample tilt or properly aligned. | that the beam is centered on
optical receiver unit tilt. the aperture of the receiver
unit.

Table 11-1. General Problems.
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11.4.

Software Problems and Error

Messages

SYMPTOM CAUSE SOLUTION
CompleteEASE” Cables are not Ensure all cables are inserted and
does not initialize. | plugged into fastened.
computer or EC-
400.
Recent hardware Remove recent additions to
changes to computer until ellipsometer works.
computer i.e. new | Then correct hardware settings of
cards such as a new cards such that they don’t
network card. conflict with current settings.

Table 11-2. Software Problems and Error Messages.

11.5.

Calibration Problems

SYMPTOM CAUSE SOLUTION
Calibration fits are not Sample is not Re-align the sample.
very good. aligned properly.

Signal intensity is
weak on some
channels due to
sample reflection
properties.

Use the standard SiO, on Si

reference sample supplied with
the instrument for calibration

You installed the
CompleteEASE®
software on a new
computer, and you cannot
get good calibration fits.

Calibration files
not installed on
the new computer

Copy cnf files from the
previous computer into the
C:\CompleteEASE\cnf

directory of the new computer

Table 11-3. Calibration Problems.

11.6.

Signal Screen Problems

SYMPTOM CAUSE SOLUTION
Signal screen shows flat lines | Cables not Make proper cable
on all channels. connected properly. | connections.

Table 11-4.

Signal Screen Problems.
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11.7.

158

Lamp and Light Problems

SYMPTOM CAUSE SOLUTION
Lamp is not on. Turn on lamp power supply.
No White Light. Fiber optic cable is Check Fiber connections.

not connected.

Fiber optic cable is
damaged.

Replace Fiber Optic Cable.

Lamp is out of Align lamp.
alignment.
Lamp out of Align lamp.
alignment.
Lamp intensity Lamp may be Check lamp mount (after

fluctuates or is weak.

mounted loosely in
housing.

power off and cool down for
1hr).

Table 11-5. Lamp and Light Problems.
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12. Specifications

12.1.

Components
EC-400

Input Voltage: 100/115/230/240VAC.

Frequency: 50-60Hz.
Current: 1A1A/.4A/.4A.
Fuses: (2) T2/T2A/T1A/T1A.

EC-400

All AC mains components are European Tvpe approved, CE marked and UL listed
All AC mains components arve connected with 600% rated wire and insulated terminals
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M-2000® Detector / Lamp Power
Supply Modules

Input Voltage: 100/115/230/240VAC.
Frequency: 50-60Hz.

Current: 2A/2A/1A/1A.

Fuses: (2) T3.15A/T3.15A/T2A/2TA.

M-2000D,DLU,UI

All AC mains components are European Typ lhe al} d"mwﬂ CE marked and UL Hsted
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M-2000V,VI

Al AC mains components are European Tyvpe approved, CE marked and UL listed
All AC mains components are connected with 600V rated wire and insulated terminals
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EPM-224 (Optional)
Input Voltage: 100-120/200-240VAC.
Frequency: 50-60Hz.

Current: 5A MAX.

Circuit Breaker: UL489, 5A.

EPM-224
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lﬁj-._-'_n_)_o|_|o__o|—n

Internal EMO Remote EMO Jumper Internal Power Off  Remote Power Off

Optional
External EMO

N I [P [

=24 Cut to AT Ralays

o

— =] o

Internal Power On

Remote Power On

Size Humber Ruvisioz

ﬁ

. TEmrTTAT

.
| 1 peng
o:—ﬁ— . External EMO
o T Switch or Relay
D p—73
P |
DEIM

Pm 1: Fused +24 volts from mternal power supply. Always on. 1/2 amp capacity.

P 2: Growmd

Pin 3: Ko Comection
Pin 4: EMO circut

Pm 5: EMO circmt
Pins 6-9: No Connection

Power and ground are provided to power potential interface circuitry. 1/2 amp maxinnm draw.

Opening switch or relay connected to pins 4 and 5

For the External EMO to be functional, an mtema.

will activate EMO, shutting down AC power.

1 jumper located next to the EMO Interface connector must be in the Enable’ position.

™ EPM-220 Series External EMO Interfq
5:,, [ Sumar Favizion
T B TO0T

i
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Surge Suppressor

Supplied by manufacturer.

Computer

Supplied by manufacturer.

Monitor

Supplied by manufacturer.
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13. Network Card
Installation

13.1. Windows 7 Network Setup

1. It is recommended that the instrument’s computer be independent of any
existing network. However, if it is necessary for the computer to be
connected to an existing network, it is the preferred way that two separate
network cards are used. One card to communicate with the network and
another card to communicate with the ellipsometer.

2. Before installing the new network card, go to Start Menu -> Control
Panel. Under the Network and Internet category, select View network
status and tasks.

fol gl ¢ ot -[a]

Adjust wour computer's settings

S reami a0 Secdrit | Ber AcoonimTs and Faimely Sake,
4 .ﬂ Fwramrw poaar compuke @ haa i k3 O PET DR LR BOos LT

LT Binchd (g piE COsTplE
Frd ind = pect
i Mapranik gl
L
= Chamie Ry

J  Hardviare ard Sauno

Appearance and Persooalization
F 5 thes | s

Closk, Language, ard Regian

Fuam g biwtesa itk v attes njaid miethad

Eawe= of furoess
| Lt ke i) e SENR R
ehmos (RFT LRt

Figure 13-1. Windows 7 Control Panel.
3. Select Change adapter settings from the left-hand side pane
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Figure 13-2. Network and Sharing Center.

4. Take note of the current network configuration. In this example, there is a
single network interface card installed that is currently connected. In the
following steps, we will add another interface to this list.
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| i

B

Figure 13-3. Network Connections.
5. Shut down the computer and install the new network card.

6. Windows 7 should automatically install the driver for the new network
card. Ifit does not, consult the software that was bundled with the new
card for manual driver installation instructions.

ﬁ D-Link DFE-530TX+ PCI Fast Ethernet Adapter (rev.F) * *
h Device driver software installed successfully.

216PM | |
12/6/2010

- 3 Mo

Figure 13-4. New driver installed.

7. If we repeat steps (1) — (3) we will see that there is now an additional card
displayed. In this example, the new card is disconnected with the name
“Local Area Connection”. Double click the network card to open up its
Properties dialog
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Figure 13-5. Network Connections.

8. Disable all connections for this card EXCEPT Internet Protocol Version
4 (TCP/IPv4). Select this last remaining connection type and select
Properties
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& e
U Local Area Connection Properties @

Metworking | Sharing

Connect using:
Ei” D-Link DFE-530TX+ PCI Fast Ethemet Adapter (rev.F)

This connection uses the following tems:

[ % Cligrt for Microsoft Networks

[ = 005 Packet Scheduler

Cd .@ File and Printer Sharng for Microsoft Networks

[l -a Intemet Protocel Version & (TCF/IPvE)

-2 |ntemet Protocol Version 4 (TCP/IPv4)

[ - Link-Layer Topology Discovery Mapper 140 Driver
[ s Link-Layer Topology Discovery Responder

[ Install... | Uninstall | Froperties

Description

Transmission Control Protocal /Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[ ok |[ Cancel |

Figure 13-6. Local Area Connections Properties.

9. The TCP/IPv4 properties dialog is displayed. Select Use the following IP
address and enter in 192.168.0.1 with subnet mask 255.255.255.0 and
select OK.
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-

Internet Protocol Version 4 (TCP/IPvE) Properties |M

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IF settings.

(7) Obtain an IP address automatically
i@ Use the following IP address:

IP address: 192 . 168 . 0 . 1
Subnet mask: 255 .255.255, O
Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server addresses:

Preferred DMS server:

Alternate DMS server:

[ validate settings upon exit Kt

| ok ]| cancel |

Figure 13-7. Internet Protocol Properties.

10. The newly installed network card now provides the instrument computer

with capabilities of joining a network while remaining connected to the
ellipsometer.

11. Run CompleteEASE® to initialize the hardware and confirm the new
installation was succesful.
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