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SEMI S52-93

Laser Safety

August 24, 1998

Safety

The Kl.ltj’encor CRS has been designed throughout for satery. Every attempt has been made to
rminimize the hazards presented to the user during nermal operation of the instrument. However, as
with most semiconductor equipnient, operators should always be aware of the machine, 1ts
operanonal status, and its environment. Please read this section carefully and contact KUE)’encor it
vou have any questions.

In 1994 un independent organization audited the CRS (at that time the Ultrapointe Laser Imaging
Svstem) for compliance with the $2-93 safety standard as defined by SEMI (Semiconductor
Equipment Manufucturer’s Industry). The CRS passed the audit successfully.

In accordance with the Regulations for the Administration and Enforcement of the Radiation Coatrol
for Heatth and Satety Act of 1968 (applicable 10 laser products), a Laser Product Report for this
instrurment has been forwarded to the Center for Devices and Radiological Health (CDRH). This
instrurment falls under Class T definitions because there is no user access 10 laser radiation.

Use of controls or adjustmentis, or performance of
procedures other than those specified herein may resuit
WARNING in hazardous radiation exposure.

The instrument’s stainless steel covers should be kept intact during normal operation. Internal 10 the

instrument 1s a Class I1Ib Argon ion laser rated at 25 milliwatts. Removal of any part of the outer

KLj Yencor CRS User Manual, Software Version 24 Rev.D 1
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Chapter 1-Safety

High Voltage

Covers can expose the user unnecessarily 10 hazardous laser radiation. Danger labels (such as those
shown) indicate covers that provide access to hazardous laser light exposure.

DANGER - Laser radiation when
open and interlock defeated.
AVOID DIRECT EXPOSURE TO BEAM

DANGER - Laser radiation when
open. AVOID DIRECT EXPOSURE
TO BEAM

To prevent accidental exposure to laser radiation, some of the outside covers of the instroment have
interlocks. The interlock switches in the system are on the front and back of the frame and are closed
when the top cover iy in place. When the top cover of the system 15 removed, the switches open,
causing the laser to shut off. Removal of the 1op cover 1s necessary to remove any of the upper side
covers, A power cycle of the laser power supply is required to resiart the laser,

Internal to the instrument are components using voltages up to 1000 VDC and 240 VAC. Access to
and servicing of all imernal components is by factory-authorized personnel only. Procedures in this
document that require access to components that may be at hazardous voltages will either include
wamings or instructions to shutdown, tum off, and lock out the AC input to the machine. In this
manner, the customer service personnel will not be exposed to hazardous voltages within the

instrument,

The following are the five types of work according to SEMI §2-93. Al PM procedures that customer
personnel will accomplish will be typed according to this standard.

Type 1

Type 2

Eqmpment is fully de-energized (electrically cold)

Eqmpmerit is energized. Live circuits are coveréd or insulated. Work is
pertormed at a remote tocation to preclude accidental shock.

W?ype 3

Equipment is energized. Live circuils are exposed and accidental contact
is possible. Potential exposures are less than 30 voits RMS, 42.2 volts
peak, 240 volt-amps, and 20 Joules. {See NFPA 79-14.3, IEC 204, UL
1950 & 1262, IEC 950)

Type 4

Eqdipmenl is energlzed Live ¢ circuits are exposed and aci:\denlal contact
is possible. Voltage potentials are greater than 30 volts RMS, 42.2 volts
peak. 240 V-A, 20 J, or radio frequency (rf) is present.

Type 5

Equipment is energized and measurements and adjustment require_
physical entry into the equipment, or equipment configuration will not
allow the use of clamp-on probes.

Table 1-1 SEMI S$2-93 Work Types

2 Ky Yencor CRS User Manual, Software Version 2.4 Rev. D Augusl 24, 1998
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Whenever possible the svstem should be fully de-energized (electrically cold) when performing

Chapter 1-5afely

maintenance. To ensure that the system is not energized during maintenance a circuit breaker jockout

has been provided.

The wiring in the system 1s color caded. The color codes are on the wiring diagram in 3o 0

Figure 1-1  CRS Wiring Blocks and Color Code
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Chapter 1—Salety

Emergency Power Off

Figure 1-2 EPO Button  The system is equipped with an Emergency Power Off (IPO) switch
1o be used when power 1o the system needs 1o be removed
immediately. This method of shutdown should only be used in an
eniergency.

N

EMERGENCY

FF

The EPO works by removing the 24 VDC trom (he comactor that
opens the contacts, removing all power from the svstemn, The EIPO
button locks mand will not allow the re-energizing of the system
ol it is unlocked by rotatng the button i a counterclockwise
direction.

System Components

The KU‘\:,‘I'encor CRS consists of two subsystems: (1) the maiin i housing the robol, optics. stage.
electronics, and luser; and (2) the operaror’s console, with two monitors, keyvboard, jovsiick and
mousce, I b~ shows atop view of the complete system, together with stde and end views of the
Main unit,

Figure 1-3 CRS Layout
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Moving Parts

Robot

Chapter 1—Safety

Control of the main system is done via the operator’s consale. When setting up yvour system, be sure
that the operator’s console is placed so that the robot and its working envelope are clearly visible by
the operator during normal operation.

The following constitute the three classifications of moving parts in the CRS main unit.

The Kl.ll?fencor CRS is equipped with a robotic handler 10 move waters from the nachine’s exterior
(the cassetie) to the machine’s wntertor (the X Y7, stage) A Plexiglas barrier has been placed around
the robot to prevent anyene from coming within close proxinuty of the robot. [f the barrier is opened.
then the robot automatically shuts down. Despite this, the user should always take care 1o keep body
parts and clothing away from the robot area. The user should also ensure that all robot operations are
comnplete before adding or removing a casseite from the cassette locator plate.

When operating the robot, the following safety precautions should be observed at all nmes to avoid
personal injury or damage to equipment:

+ Remain outside the operating envelope of the robot at all times unless power is off and the power
cord is unplugged. The operating envelope is defined as the area under the Plexiglas robot safety
cover plus the arca of the input/output cassette.

+ The robot should never be operated with the safety cover removed.

= Do not place control equipment, such as the host computer or peripherals, within the operating
envelope.

« Be sure that the Emergency Power Off (EPO) switch is in a readily accessible position.

« Lnsure that all personnel who will operate the cquipment are properly trained,

= Adjustments, programming, and calibrations to the robot are to be exccuted by authorized scervice
personnel only.

Isolation Table

Much of the instrument 1s attached to an internal frame that is mounted to the external framie (and
pretective covers) via pneumatic vibration iselators, The tloatng intemal frame can therefore move
freety with respect to the covers and creates possible pinch points between tloating components and
the covers or extemal frame. Externally accessible {loating components (if the robot cover is
removed) include the cassette platform, the robot, and the flat finder, all of which have possible pinch
points.

Internal Parts

August 24, 1998

Inside the instrument arc many moving parts that could create possible hazirds. including motors,
shutters, and an XYZ stage, Access to components inside the machine with system power on is
restricted to authorized service personnel.
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Chapter 1-Salety

Interlocks

The K%}encor CRS is equipped with interlocks that automatically shut down all or part of the
machine when sonmeone violates a satety barrier. Do not disable or bypass any of the interlocks
under any circumsiances, T'he interlocks are described below.

Laser Power Interlock

The upper external panels of the Kl/a?fencor CRS are interlocked such that it they are removed at
any time, then the laser automaticaliy shuts itself ofY (see 142 1-4). Once the panels have been

replaced, the laser must be manually reser by cyching the laser power at the circuit breaker panel.

Figure 1-4 Schematic Diagram of Laser Intertock
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A shutter placed directly in front of the laser minimizes rnisk of laser exposure. Betore a waler can be
inserted into the observation area, a wafer door must be opened to provide access for the robot arm
{located vutside of the optics area). The wafer door is autornatically actuated by the machine and no
input is required from the operator. The water door is electrically interlocked with the laser shutter so
that opening the water door automatically causes the shutter to close (thereby blocking the laser
Iream}. In normal operation, once the wafer is loaded and the water door has been closed, the shutter

is automatically removed from the laser beam path (see iz, [-5),
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Chapter 1-5afely

Figure 1-5 Schematic Diagram of Laser Shutter Interlock

Robot Cover

A Plexiglas cover shown in Fig. 1-6 surrounds the robot to prevent anyone from coming into the
robot’s envelope of operation. If the cover is removed at any timne, then the robot is automatically
disabled and a waming window appears on the monitor. Once the cover has been replaced, the robot
may be enabled for continuation of ils sequence after the instructions on the moenitor are followed,
The robot cover interlock circuit is shown in the diagramn in Fig, -7,

Figure 1-6 Plastic Robot Cover
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Cassette Interiock

The Kl.léj‘fencor CRS s cquipped with a cassette interlock switch which detects whether or not a
wafer cassette is properly situated on the cassette platform. 1. - shows the cassette interlock
uircait. i the cassette is removed during operation, the robot will be disabled and a waming window
will appear on the monitor, To resume operation, replace the cassetie and fotlow the instructions on
the tnonttor,

Hazardous Materials

The KU};}encor CRS requires only house air, vacuum, and electricity for operation. No other gases,
fluids. or chernicals are necessary. However for system wipedown purpases you may elect to use
dilited isopropyl aleohol, Please exercise care when using alcohiol in accordance with vour
company s Hazardous Materials Satety Regulations.

Figure 1-7 Schematic Diagram of Robot Intertock
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Introduction

Confocal Review Station Overview
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high-performance automated laser/white Hight microscope systems designed for classification of
defects on both bare and patterned wafers, using defect mups gencrated by & variety of instruments.
The Contocal Review Stations combine a bright-field/dark-field white-light microscope with a laser
confocal microscope, automated wafer handling, and a powerful image processing computer, The
original CRS 500 was designed for manual review, but in later versions Automatic Defect
Classification (ADC) was added, making the CRS the first off-line ADC system. ADC is now uan
option on the current CRS 1200, and is available as an upgrade to the carlier CRS 1010A and to any
carlicr CRS that can be upgraded to 1010A equivalence.

The Wencor Confocal Review Stations (CRS) such as that showrn in Fip. 2-ion the next page are

The argon ion laser used in the CRS has three prominent emission lines, at 515 nm (green). 488 un
(blue), and 458 nm (violet). Any one line can be selected, or all three used together, depending on the
structures to be inspected.

The microscope focusses the laser beam to a diffraction-limited spot on the wafer surface, Vibrating
mirrors scan this spot over a square patch on the wafer surface, and the reflected retumn beam is
captured by a photomultiplicer tube (PMT) which sends gray-scale signals 10 a Silicon Graphics Indy
computer for conversion to false-color images on the screen. The CRS can display any combination
of a 2D focal plane image, a 3D surface image rotated to any orientation, any horizontal slice of a
volume image, and vertical 2D cuis throuah any of the 3D images in XZ or YZ planes. The time to
acquire and display a 3D image of 512 % 512 pixels X 64 slices is just 12 seconds. The laser scan
amplitude can vary for I, 2x, 4x, or 8% zoom within the samve magnification of the microscope,
providing on-screen magnification up 1o 25.000x¢ with a 150% objective at Zoomn§. One micron on the
waler is magnified up to about one inch in the live laser image at these setiings. The software
suppornts measurement directly on the screen, using scales displayed along the edge of images, or
rubberband cursors which continuously display thewr X and Y dimensions while they are moved and
resized to fit features of interest.

Both manual review mode and ADC moede are available, under operator or remote computer conirol
following the GEM/SECS protocol. The SMIF option makes possible tully autornatic operation in a
mini-environment, with sealed wafer cassettes transterred to the CRS from tabrication equipment or
other inspection tools, and from the CRS to other stations depending on the results of detect
classification. The CRS can save image and defect classification data locally on its own hard drive or
o another networked station for later analysis.
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12 KLy Yencor CRS

The most important feature of the confecal microscape is its extremely narrow depth of focus in laser
light, which makes iz possible to image individual layers in seiniconductor structures, and 1o resolve
structural and detect features routingly 1o .13 w. The depth of focus of the RS using the 488 nm
laser line 1s abour 0.32 u, an order of mugnttude better than a white light microscope. By taking
multple slice images spaced as close together vertically as 12 nim. the resolution of fine Z stage

Figure 2-1 Confocal Review Station

posttioning, the CRS can discriminate tayers as thin as 25 nm (0.0251). Fig. 2-2 shows CRS images
of stacking faults, with cach laver approximately 0,1y high. The CRS can discrimunate between pits
and particles which appear point-like and identical in white-light tmages. and even estimate their
sizes, as Fie. 7-3 and illustrates, 112, 2-4 and Iig. 2-3 show the ability of the CRS to image
subsurface defects. The first case is a detect in an oxide layer below resist. The sccond Note also that
the defect’s presence caused the metal line above it 1o bulge. Subsurfuce defects can trequently be
located and classifted, even under dicleciric layers where the Scanning Electron Microscope (SEM)
cannot itmage,

The CRS can be fiexibly configured trom fully manual operation to fully automated operation. There
are manual and automatic options for cassette loading, wafer loading, deskew, defect inspection and
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analysis, image capture, data storage, and communication. The CRS can run amtomatically using
lecally stored recipes. or can receive commands and respond to them over the network.

The CRS operates in air with Class | cleanroom compatibility. A frequent vse of a CRSisina
production line. Cassettes of wafers, from 100 mm to 200 mm in diameter, complele various stages
in a process and move 1o automated inspection tools which examine the entire wafer surfaces. These
tols generate water map fites containing the wafer 1Ds and the coordinaes of cach defect along with
some other infonmation, Then the wafer cassettes and the map tiles go to the CRS, and defects are
reviewed inthie CRS. The CRS can access map tiles from floppy disks, over serial links, or trom the

Figure 2-2 Laser Imaging of Thin Layers
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Figure 2-3 Laser Imaging of Submicron Particle
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network, Data from the CRS become available to KI.Q;}'encor vield analysis software to drive
process improvements and maintain quality control.

Figure 2-4 Subsurface Defect in Oxide Layer
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Figure 2-5 Subsurface Defect Below Metal Lines
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This application requires a good characterization of the process, especially of the defect types likely
to be encountered, Creating that process characterization is another key application of the CRS.
Although the SEM has higher resolution than the CRS. the SEM is also slower and much more
expensive, both in purchase and operating costs. The CRS can classify defects beyond the
capabilities of conventional microscopes, and can select those defects that need to be examined in the
SEM. thus supporting much more efficient use of the SEM for analyzing the defects charactenisuc of
a particular stage in a particular process. With this knowledge, engineers can train CRS units with
Automatic Defect Classification (ADC) 10 a level of accuracy higher than most manual operators
attain. In particular, the software can recognize low-contrast defects invisible 1o the eye.

A precision, high reliability robot with a vacuum end effector, shown in Fig. 2-6, picks up the waters
on its fork. The two ring-shaped openings near the fork connect to the vacuum line. The fork fits
around the chuck on the prealigner and inside the chuck on the stage, so that the robot can place the
water in the center of each chuck,

Figure 2-6 Robaot End Effector

KLY Yencor CRS User Manual, Software Version 2.4 Rev.D 15

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 2—introduction

The stations within the CRS are the cassette and the optional SMIF for moving waters between tools,

the prealigner, and the XYZ stage which positiems the wafers for viewing, The water handler -
removes wafers from the cassette 1 the prealigner, which centers the wafler and rotites it 1o orient the

notch or flat on the waler, The rohot then moves the wafer 1o the XY7Z stage which secures it 1o the

chuck via vacuum. Locating etched fiducial marks or other pre-specified structures on the wafer

surtace establishes fine aligoment (or deskew), The stage can then accurately translate any specified
location on the wafer into the field of view with an accuracy und repeatability ot a few nticrons.

Live Laser Imaging

Overview

Live laser imaging is a core feature of thy Kl.l}?l'encor CRS. Since it 1s based on a scanning confocal
design. it provides higher resolution and higher magnification than white light review stations. In
addition. it is live or real tirne imagimg. which makes it 1deal for a volume production line where
throughput is the name of the game. This note will explain the advantages and applications of the
confocal live laser imaging feuture.

What Is a Live Laser Image

Unlike white light imaging that uses extended light source and detects return signals from an
extended area (i.e. the whole field of view) at the same time, confocal laser imaging is built upon
laser light passing through the objective lens, forming a ditfraction-limited spot, i.c. the focal point,
on the sample surface. The detector collects signals only from that point and with a narrow depth of
focus using a spatial filter, in this case a 25 p pinhole. In essence, a confocal laser microscope is a
point illumnination and point detection system. To form a image of the sample, the laser beam is
scanned across a square patch. The scan has to be fast enough tor the images to look live or real time
1o a user. This 1s achieved on the CRS by scanning 512 x 512 pouwts in a field of view with scanning
rates of 8 kHz in horizontal and 13 frame/second in vertical direction.

Advantages Over White Light

Higher Resolution: The use of a monochromatic light source eliminates chromatic aberration in
unaging, thus enhancing the resolution. The point tllumination, point detection scheme eliminates the
possibility of mixing signals from different parts of the tield of view. Thus enhances the contrast and
resolution of the image. In addition, the CRS software translates the gray scale image into a false
color image, which enhances the contrast and resolution due to the fact that the human eye is more
sensitive to color.

Higher Magnification: For a given objective, the live laser field of view is controlled by the laser
beam scanner (zoom), By fixing the sampling at 312x512 points while reducing the laser scan ficld
of view, the magnification of the laser image is increased. A typical laser image magnification of
about 23.000% can be achicved with a 10{x abjective at zoom 8.

Narrow Depth of Focus: The cambination of confocal imaging and laser light results in a very -
narrow range of distances where the surface is in focus, Fre. 2-7 shows the high. narrow peak in the
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aniount ot light returned tor menochromatic laser light compared with the broad shallow peaks for
the red. green, and blue portions of the spectrumi, and the even broader. flatter peak for white light.

Figure 2-7 Confocal Microscope Depth of Focus

e
'

3D Imaging: By taking 64 slice images at different heights, the CRS can construct volume or surface
images. and display a number of diftecrent views and graphs of the resulting image data. Volume
dargsets containing all 64 shices can be viewed in any horizontal (XYY or vertical (X7 or YZ) cut
plane..Surtace dalasets are created by choosing the brightest level in cach column, and keeping the
height and brightness of those points. The reduced dataset is displayed as a reliet surtace in any
orientation, with adjustable zoom, illumination, smoothing, and vertical relief. Ventical
cross-sections can be viewed as images in the 3D surface window or as graphs in 2D cut windows,
The 3D images are taken with the current setting of laser zoom. so they can also be much higher in
resolution than white light images, in addition to showing subsurtace features and clearly
distinguishing pits from particles.

Main Applications

Augusl 24, 1998

See more defects: Better contrast and higher XYZ resolution of confocal laser imaging allows it o
see more defects. Defects that are very small and very low contrast for a white light microscope are
casier to fid in the tive laser screen. This is critical 10 minimize the false counts of an in-line defect
inspection tool and thus to optimize its inspection recipe.

Pit vs. Particle and Depth vs. Height: Having a much better Z resolution made it possible for a
confocal machine 10 see & very thin slice at a time. By moving the fine Z stage up and down in
(.012 | steps (L.e. changing the focus levels), the defect height/depth with respect to the substrate is
measured, and the pit/panticle classification is given. Fig. 2-8 shows a surface image of 4 particle,
which clearly stands out in the laser image and the cross-section graph, even though it is impossible
to distinguish in the white light image. Similarly, [Fiz. 2-9 does the same for a piti.

Height can be measured without taking a 3D image, as g, 2- 10 illustrates. The fine Z control moves
in 12 nm steps over aranpe of about 50 m, with the current height displayed continuously. The height
of 4 particle can be measured by finding the level of the water surface and the level at which the
reflection from the 1op of the panticle disappears.
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Figure 2-8 CRS Images of a Particle
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Figure 2-10 Height of Particie

s— Focus Planes

Side View

\
L .

Top View

Dark regions are out of focus,
bright reglons are in focus.

Crude material information: The return intensity of the laser light ts a function of the sample
material, namely its index of refraction and absorption coefficient. On a live laser image, the color of
conducting rnaterials such as metal, poly, and silicon is usually golden while that of dielectric
malterials such as oxide and photoresist is usually dark blue, By comparing the false color (i.c.
mtensity) ot a defect to that ol its surrounding area, one could. in many cases, classify the defect.

Quick XY sizing: The live laser screen has ticks on both horizontal and ventical axis in units of
microns. The accuracy of the ticks are usualty better than 5%, which means one could use the live
laser screen to estimate the detect XY size quickly and accurately.

Which process layer the defect resides at: All commonly used dietectric films are transparent to the
laser light used by the CRS while conducting materials are usually opaque. By moving the fine Z

stage up and down while monitoring the signals from the defect and trom each process layer that are
transparent to the laser, one can tell which process layer the defect resides at.

SUMMARY

The confocal live laser can see more defects than white light microscopes. It otters higher resolution,
higher magnificanon and better contrast than white light microscopes. The ability of racking down a
defect o its ortginate process level, quickly sizing a defect and performing crude rnaterial
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discrimination has inade canfocal laser imaging an ideal tool for volume 1C production lne defect
review applications,

You examine cach detect image as the ool presents it, Viewing can be done in white light mode,
laser confocal mode, or both modes simultaneousty. You can sclect from one of several objective
lenses, varying effective magnification of the image (the laser timage scales simultuneonsly with the
white-tight image), Optionat bright-ficld/dark-field objectives and illumination can be used 10 help
locate particles and other defects on the water surface.

1f the defect is not 1n view, or vou wish to examine a larzer or different arca. a joystick controtler
allows vou 1o manually move about the water,

Automatic operation teatures include autofecus, auto gain, and auto ranging of the vertical
scanning. An engineering mode allows recipe setup to pre-specify operating parameters for use by
operators working on a specific process level and product. Utilities are available in pop-up dialoguc
boxes allowing manual control of the stage, polling of stage variables. plus manual rabot control (tor
example. allowing imovement of 4 water from the tlat finder or stage after a power faiture). IDiagnos-
tics are called up via a pop-up window disptaying all LON (local operating network) nodes and
svstemn variables, plus providing direct control of svstem functions,

With the utilization of recipes. the system can be pre-contigured for a specific type of wafer and/or
speeitic process level tor that water. Both the luser wavelength and laser intensity can be controlled
by the operator. Further, both the number and spacing of 7, slices can be specified for oprimum
performance.

A sceond major use of conventional microscope stations has been the more general inspection
functien where pre-selected sites on a water are inspected tor efficacy of a previous process step. The
KUL/}'encor CRS is dircctly usable in this application, which faces exactly the same dilemma ot
defect imaging—decreasing size of objects of interest, a lack of resolution, and the need tor 3D
imaging.

Wencor's CRS Confocal Review Station is a revolutionary new 100l in the field of
semiconductor microscopy that possesses rechnological advances that will sustain its uscfulness
beyond tomoerrow 's next-generation devices,

Principle of Operation

The Kuf/)fencor CRS utilizes the basic principles of confocal microscopy. where the illuminating
light passes through a spatial filter (pinhole), and the image of this pinhole is then cast on the sample
10 be viewed, ax in Fig. 2-1 1 The reflected light trom the sample returns through the optics 1o the
pinhole. Light reflected trom the tocal plane of the imaging Iens all retums througls the pinhote, but
reflected hight that is out of focus is almost entirely blocked and will not reach the photodetector,
Consequently, confocal images give the impression that you are examining narrow slices of the wafer
surface,
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Figure 2-11 Principle of Confocal Optics
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The system diagram in I'ip. 2-12 depicts the primary components of the CRS. The light source is a
multi-line. Argon ion laser that produces polarized light at several discrete wavelengths, The
brightest are a1 458 nm, 488 nm, and 515 nin, An optical filter 1s used 10 isolate a single laser line or
allow all three lines through. A polarizing beam splitter preferentiatly reflects light only of the proper
polarization and directs it to the spatial filter. The spatial filter consists of optics that image the laser
light on a pmhole whose dianreter has been selected to re-image through the downstrean: optics and
objective lens, producing a diffraction-limited spot on the wafer surtace. The XY beam scanner
consists of two mirrors that can oscillate their angle with respect to the beam in a manner that scans a
raster patteru in space when operated in conjunction with the scan lens. The raster scanned image of
the pinhole 15 produced between the scan lens and beam spliiter cube, The x-axis scanner oscillates at
a rate of 8.000 Hz while the y-axis scanner cycles at 13 Hz.
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Figure 2-12 CRS Optical System Schematic
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A guarter-wave plaje is positioned to convent the Hnearly polarized laser light 1o circularly polurized
light, The tubw Jens works with the objective 1o de-magnify the iinage of the raster scanned pinhole
image and project it on the sample, A portion of this light is reflected back into the objective and
returns thiough the optics train, As it passes through the quaricr-wave plate, it is converted 1o light
linearly polarized at right angles 1o the ight emitted by the laser. Thus, when the Tight reaches the
polarizing beam sphtter. i passes through and reaches the photodetector.

As the raster is scanned, the sirface data processor keeps track of the retuming intensity, and a
two-dimensionat intensity map of the sample is made. This image passes through the system
cornputer and is produced on the computer monitor as a digital image,

To obtain o three-dimensional image, the height of the sample is incremented in small discrete
vertical steps using the fine 7 stage. Al cach step. the laser is raster scanned (512 by 512) while the
host computer stores the X, Y, and Z location of cach image pixel. The surface is then extracted from
the data by eliminating all but the brightest pixels for cach XY posinon.

White hight (conventional) microscope images are produced (simultancously with the live laser
image) by a colen CCD canrera thiat views the sample in white light emitted by the illuminator, and
inserted in the optical path by the beamsplitter. A filter, which blocks the laser line in use but passes
broad bands of light, prevents the laser from saturating the CCD image with reflected laser light,

A maororized twrrer allows tor five objectives of different magnifying power. Objective powers range
from 5x to 250x.

The optics unit must work in conjunction with a precision XY stage and coarse Z stage. This module
accommaodates trom 100- to 200-mm diancter semiconductor wafers. working also with the rebotic
handier to load and unjoad the waters with high relizbility and Class 1-contpatible cleanliness,

The clectronics package contains all analog and digital electronics, plus power supplies, for complete
operation of the tool. The unit operates on 200-240 VAC, 50/60 Hz single phase clectric power (or
the intemational equivalents).

The Surface Data Processor (SDP) ts a proprietary design that interfaces with the photodetector and
is synchronized with the scanner electronies and fine Z stage control, producing an XYZ map of
intensity that can either be stored directly ju the computer memory or processed to extract a surface
irmage “on the fly.”

The system computer is a high-speed, RISC-based, graphics workstation capable of handling
concurrent tasks of robot functions, stage motion, operator interface, and optics control, while atso
performing image processing functions. In addition, it functions with a windowing user interface and
high resolution color graphics.

The X, Y. and coarse Z stage controliers communicare with the system computer via an RS§-232C
interface, as do the robot and prealigner controllers.

The balance of the system's electronic functions communicate through a Local Operating Nemork
(LON) interface built on the same interface slot as the RS-232C interface. The LON irself is a
network of twisted pair wires that plug into each pode serially around the system. Each node contains
a local processor and fimmware for LON communications, self diagnosis, and local operation of
certain functions.

All user interface 15 via the systern monitor, mouse/rackball, joystick/controller, and system

keybouard. Through these controls and the windowing software, you can set up, program, and control
the complete system, fu addition, you can utilize the ool as a microscope, seleenng views, trunslating
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and focusing on details, changing magnification and zooming in on a sample. Image provessing and
analysis functions can also be performed from the console,

Defect Analysis and Classification

The CRS has a great deal of tlexibility in imaging semwonductor structures and detects, combining
numerous laser views of surface and subsurtace layers with both bright-field and dark-field
white-light images a1t vanous magnifications and with very high resoiution in three dimensions. All
of these muaging modes are designed 1o provide the maximuom mformation about defects on or under
the water surface. In particular. the CRS is very good at discriminating between pits and particles
ever at very small sizes. can identifv the process layer where a defect occurred, and can measure
submicron defect widths with an accuracy of about 5%.

The CRS software provides considerable suppori for and awtomation of the process of defect
classitication. The lowest level is automatic loading and alignment of the wafers for manual review.
Full automation includes Automatic Defect Classitication (ADC) on wafers in sealed pods
transported by robots trom station to station, without human contact or intervention, Movement of
the pods, loading of wafers with their map files and recipes, capture and analvsis of data, and
decision-making based on the conclusions of the analysis, can all be carried out under computer
control using network communications with the CRS and other instruments.

The first requirement for manual defect classification is a water with a defect map file. The map file
is created in a surface scanning mstrurment which records the coordinates of each detect, The CRS
takes the operator rapidly from defect 1o defect, and records the operator’s choice of defect category
tfor each. All of the CRS imaging teols are available 1o the operator for classifying each defect in
manuat review, The edited wafer map files with the defeet classifications entered are then sent
automatically to another computer for automated analysis by vield management software such as
Kl.l‘\j'encor'h Intelligent Line Monitor (ILM) products.

Along with the wafer map, the CRS software loads a recipe giving the appropriate systern settings for
reviewing wafers from a particular level of a particular process. Customer cngineers can set up a
wide range of paramelers to provide the most appropriate initial conditions for viewing defects on
each water tvpe, depending on the materials used, thickness of layers, and so on. In many cases. the
operator has no need to make further adjustments, and can concentrate on reviewing defects.

The CRS was the first instrument with practical ADC. ADC uses advanced image processing
algorithms to compare defects on a wafer with a stored knowledge base created by an engineer. using
manually classificd detects 1o train the system. The CRS running ADC is faster and more accurate in
classifving defects than most operators, and can deteer defects too low in contrast to be visible o the
human eye.
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Training in using the CRS as an operator is a combination of learning specific sequences of
comnmands to carry out stundard operations, and trying out the variety of Imaging options o sce
which give the hest results on specitic structures, materials, and defect types, The following wtorial
covers the entire defect review scequence in detail, with every key press and mouse click, and in
addition suggests experiments and explorations which you should carry out.

You should keep a personal log of the results of these experimnents and explorations, It can include
written notes. printed images, and captured files showing, in combination, the best results you have
achieved and how to reproduce them. Ask whether the engineers and operators at yvour facility or
¢lsewhere in your company have logs or libraries of their own, and if so. try out their methods, and
examine their captured images and prints,

Make backups of any files that you save, Store the originals and the backups in different places,
preferably in different buildings.

Before You Start

Requirements

Figure 3-1 200
mm Cassette Plate

August 24, 1998

The following introductory procedure guides vou through a simple review session 1o acquatnt vou
with the ease of use and the power of the KLA fencor CRS. Whoever is responsible for your training
should have the CRS set up for you to try out with the following,

* A cassette containing wafers for vou 1o look at. These should be of the sarme types vou will be
working with, whether bare or patterned, of the appropriate product types and process levels.
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= 200rmm cassette plate, asin Fio s o mounted on the CRS, with the cassette correctly positioned
onit, or other size if appropriate.
“igwreDne or more demonstration accounts with operator privileges. defauit recipes for the processes vou
will look at. and access w only the files vou need for this tutorial.
« Defect map files of the walers,

» Defect code hists for the processes involved.

With these in place, you will be able 1o explore your waters, their associated files. and the review and
imaging tunctions of the CRS freely. without worrving gbout dinage to files, walers, or equipment.
[11s iuportant not to change system setfings in the software when you do not know what xou are
doing, but the systern securiiy makes such changes impossible tor anvone logged in as an operator, It
there is a problem requirving such changes, call for an experienced person with an administrater
accoun! to determine what to do.

You will need some assistance in getting started. In particular, someone should put the correct
cassette on the CRS and log you in to the correct account with the matching recipe. maps. and defect
code file, In addition, somcone should be available to answer questions and help you recover from
CITONS,

Looking Around

Before vou start, walk around the CRS and look it over. The optics. electronics. and most of the
mechanical systems are enclosed. The power controls and removeable media drives are accessible on
the fromt side of the instrument. which is visible wn iy, 322,

Figure 3-3 Right Power, air, vacuum, video, and data connections are on the back, A plastic safety cover at the right
Side of CRS with end of the CRS gives a view of the wafers in their cassette, the robot water handler arm. and behind it
Robot Cover Off the prealigner. The robot can only move with the plastic safety cover on and a water cassette in place.

This prevents hazards from the robot to the operator and the environment,

Iy, 3-2 shows this area trom the rear of the CRS, with the robot cover removed and an operator
standing at the front. The prealigner is in the toreground at the back of the CRS, the robot arm is in
the center, and the blue wafer cassette is ar the front.

Under the cassette is a cassette plate made for a specific size of wafer cassetie, like the 200 mm plate
in Fig 31 on pase 27, which s also visible at the left of 1520 & 5, The prealigner centers and rotates
the wafer for the robot to place on the stage in accurate alignment. This alignment in both position
und rotation 15 essentiai so that the CRS can place previously found defects in the microscope ficld of
view, There may be a SMIF unit ar the far right. which can accept another casselte of wafers ina
sealed pod | as shown in g, 327,

The rebot moves up and down, rotates, and moves its arm in and out o pick up, move. and place
wafers at the cassette, prealigner. SMIF (if present), and XYZ stage. A door in the side of the
mstrument opens to allow the robot arm 1o place wafers on the stage and remove them later. This
dooris closed whenever the laser shutter is open, to prevent stray laser light from escaping. When the
robot is ready to place a wafer on the stage, the laser shutter closes, then the wafer door opens, and
then the robot moves the wafer inside, After the robot ann 1s removed. the wafer door closes. and
then the laser shutter is opened.
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Figure 3-4 CRS with SMIF Unit

Figure 3-6 CR¥5 Figufec CRS is normally conirolled trom a workstation, as in Fig. 3-4, which can hold twoe monitors,
Workstation

August 24, 1998

keyboard. mouse, joystick, and optional printers, with extra space for media, manuals, togbook. ctc.
An external optical drive is optional, One monitor is connected directly to the video camera on top of
the white light microscope, and always shows the white tight image of the wafer surface. The other
maonitor is connected to the graphics computer running the CRS application. This monitor can show a
variety of laser images and a digitized version of the white light image, and can also display image
files stored in the system.

Most of the functions ot the CRS are accessible from pull-down menus and various window controls
with the mousc. in the manner which will be familiar to users of Windows on a PC. the Macintosh
user interface, or X-Windows on UNIX systems.

There are several metheds of navigation on waters to bring a specific point under the microscope for
viewing. The CRS software prescnts a defect list in the review window, allowing the operator to
move sequentially through the list, or to select any defect with the mouse and then click on a button
to see it. The operator can also click on a map of the wafer to o 1o any peint. In addition, there is a
manual joystick control for moving anywhere on the water. Pushing the joystick causes the stage to
move in the opposite direction, which means that the image on the screen will secem 1o move to the
same side that the joystick is tilted, For example, if the joystick is pushed to the right, the stage wifl
move in the negative X direction (to the left if viewed from the side of the CRS), and the current
image will scroll off the right of the screen.

This is opposite to many other graphics applications, and some users will find that it takes 3 while to
get used to it. The jowstick also has a vertical mode for rnoving the stage vp and down in urder to
image above or below the surface. Moving the joystick forward moves the stage up and the image
down to a lower level in the wafer. which again may require some time for the user 1o adjust to.

The following tutorial tells you at each step what to do and what the result will be. Norte of the

mistakes you can make in the software will damage anything. Usually if you do something in error,
you can just correct the error and continue. The account you are fopged into should contain only
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copies of demo tiles. If you mess up a file. someone can copy the original back into yvour directory
and let you try agamn.

It you get losi, vou can always log out and start over, If there is a systenn probiem whieh prevents vou
from continuing, you may need assistance o recover from the problem, shut down the syvstem
properly, and start up again, Inexpenienced users should not wn ofY the svstem power unless there 1s
a redl emergency. Tuming off the CRS while the application is running can damage fites.

Your First Session

Logging In

L. Norinally the CRS is left unning continuously, so you will not have o wrmn it on. If it is oft when
vou start, check the red Emergency Power Off button, rotating it counterclockwise if you can
until it pops out. Then push the green On button. The applicarion starts avtomatically. loads the
default recipe, and presents the following title screen showing the appropriate software version
and its date.

Figure 3-7 CRS Software Stariup Screen

Ultrapainry Colpoarabion

| Lamny ‘magqing Syslum

vazrw lal 2.1

JTan 23 13V

I Copyrighticed IT9Y2-19497 Ultrupobnkbe Corgp. |

Contirse 1
_— |
L i
2. Click on Continue to get 1o the login window,
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Figure 3-8 Login Window
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3. Highlight the user name for the account you will use in the login window. The password box and
the fogin button will both appear.

Figure 3-9 Password Entry

Liser Mamas Passwore

|
|
i
admin | |
fomo |
op

BREVIica !—_ Lu. g“_in

Lagourt

Quit

4. Click in the password box and enter the password you have been given, which will appear as a
line of asterisks, Leave the password box blank if there 1s no password on your account. Click on
Login (or press ENTER).

August 24, 1998 KUY Yencor CRS User Manual, Software Version 2.4 Rev.D 31

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3—Tutorial

32 KLQ;'I'encor CRS User Manual, Software Version 2.4 Rev. D

Figure 3-10 Hardware Initialization

5

Figure 3-11
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The Hardware initialization dizlogue box appears. Ciick on OK. Internal hardware
initializanon takes a few niinutes.

Stage and Robot Initialization

= Dnliee Mober andl Sl

Pres= OK 1o star

fabet and XY Stage

The Stage and Robot Initialization dialogue box appears. Click on OK. After a while, the
robot will retum slowly to its home positon, and then the stage inside the CRS will move to its
home position. The stage movement is clearly audible in a quict room,

Next you will see the first screen of the application. Take a moment to look over this screen,
which shows the blank wafer panes at the left and the cassette map panes at the right, as in
Fie. 32100

There is a menu bar at the top which gives access to the CRS application functions and brings up
the appropriate screens and windows for carrving them out. At this point you have the right
screen showing, so you don't need any menu commands vel. Below the nienu bar in this screen
i5 a line of buttons with labels such as 2D, 31, W/L, Laser. Library, and Status, These butions
are placeholders for altemate window panes that can be swapped into the screen. There can be
more than one of the same type of button. To niake a swap. click on a button and drag it inte a
pane. The pane where you leave the button will take the place of the button. and the button will
expand into a new pane of the same size n its place. You can swap panes as much as you like at
this point to get the feel of the operation.

The option menu in the pane at the lower left gives vou a choice of information to display. When
this screen finst appears the menu is on the Stal selection, but you can choose any of the other
optioms. Have a look at them. Don’t worry it you don’t understand the informatiou displayed,
since you don't need it yet,

The water cutline at the left contains a square zoom box. Clicking on the upper left corner and
dragging moves the zoom box. The zoom display just to the righr is updated 1o show the area
selected in the zoom box in u larger size. Clicking and dragging on the lower right comer of the
zoom box changes its size, and the magnification of the zoomed diagram. Try 1.
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10. If the Sequence pane is in the bottom right of the screern., you can click on the SegStart button
1o continue. If vou have put the Sequence pane in another, smaller arca, you won't be able 1o see
or click on the button at the right end of the pene. You can pur it back, or use the Enter key

instead,

Figure 3-12

Initial Screen
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11. Press Enter on the numeric keypad. or click on the StartSeq button on the screen, This begins
the Start Sequence. which loads in the files with the cassette and wafer map data, and loads the
first wafer. The map associates a waler with each slot in the cassette, and lists all of the defects
found on each water along with identification information for each water.

Loading a Defect File and Wafer

1. The system amtomatically brings up the map file selection screen shown in Fia. 53, with the
User directory radio button selected, and the current login namie highlighted,
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Figure 3-13 Map File Seilection Screen

2. Highlight the nume of the wafer map for the cassette that is louded. then chick the Load button,
The water map diagram updates per the loaded file and the cassetie pane dispiayvs which wafers
are available for review,

T

fress Epter o load the first wafer and change to the Deskew Window,

At this potnt the robot moves to pick up the wafer, first applving vacuumn before lifting the
wafer, moving it out of its slot, and placing it on the prealigner. The robot arm releases the
vacuum as it places the water on the prealigner chuck, and the prealigner applies vacuum to hold
the wafer in place. The same sequence of applying and releasing vacuum applies to the stage
also.

4. The prealigner rotates the wafer and registers the location of its edge with optical sensors. With
this information the prealigner moves the wafer to center it, The prealigner rotates the wafer
again to register the tocation of the flat or notch which indicates the proper aligninent of the
waler, and presents the wafer 1o the robot with the flat or notch correctly posiioned.

The robot picks up the wafer (rowm the prealigner and moves to place it on the stage. The stage
moves into position inside the CRS 1o accept the water, and the wafer door opens. The robot ann
moves in and then down to place the water, and then retracts. The water door closes, the stage
moves the waler under the microscope., and the sottware proceeds to the next screen, for
deskewing the waler.

Wafer Deskew

Although the wafer is preatigned. there will still be some small error in placement, within a few
microns, and in rotation, within a degree. These errors must be found so that the CRS can calculate
the true position of defects and center them under the microscope. The process consists of finding
two easily recognizable points atoppusite sides of the wafer, and calculating the angle between the
tine joining them and the X direction of the stage. Immediately on loading the wafer, the stage moves
to bring the first deskew point under the microscope, and the surface is automatically brought into
focus at 5x magnification, ready for the user to proceed.

All of the deskew caleulations are done in the CRS software, The operator only has 1o align the
deskew points with the image crosshairs, and o click on the Aecept button, and the rest is
automatic. Some CRS systems are equipped with an AutoDeskew option in which the software finds
the deskew points itself, hut we will start by going over the rnunual deskew process. [, 3-12 shows
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Figure 3-14 Deskew Poinits on Water schematically (not 1o scaled whare the
deskew points might be located, at die
comers, and some of the calculations

Deskew Offset = X + Y done in the software 1o find the right die
=5 comers, Trving 1o locate a comer of a die

that does not exist will of course fail, The
deskew points do not have to be al die
comers. The reguirement is 1o choose
features that are easy 1o recognize and
Y=4 l | distinctive. In particular there should be

no repetitions of the target feature nearby.

4
I
Y

The Deskew screen in bz, 2-13 contains
a large laser pane (black at this point,

Deskew since laser imaging s not turned on) and
L— point De_SkEW a stnaller white light window to its lett,
No. 1 point There will also be a white light image on
No. 2 a separate monitor. You should be able 10
I - Die not on real wafer sec something on the water surtice at this

point, and in 2 moment you will be able
to explore these structures,

Before you do that. look at the panes in this new screen. Click on the WL/Laser button, 1o the right
of the laser image pane, to tum on the laser image. You should see on this screen both white light and
laser images of your tirst wafer, showing rather difterent views of the same arca on the wafer, and
with a deskew point near the center of the image. You should see crosshairs in both the white light
and laser panes on this monitor, but none on the white light monitor. H no crosshairs are visible, click
on the button that says XHairOff, above the white light image, It will change state to say XHairOn,
and both pairs of crosshairs will appear.

The buttons for swapping panes are now at the upper left. The water diagram now contains die edges
and colored dots representing defect locations, Many of the die edges do not show up in the figure,
which is at relatively low resolution. There is an option menu over the zoom pane, set to ZoomSizc.
You can set it to three other options for displaying the zoom box area, each with a ditferent color
code. and you can view the four color code hists with other options from the same menu. Try them,
You will see that defects can be grouped in clnsters, and can be coded by severity (ZoomSize),
whether they have been classified (ZoomClas), grouping in clusters (ZoomClus). and currently
selected cluster (ZoomQCurr),

The sequence pane offers three choices: RedoDeskew, Skip Deskew. and Accept.
RedoDeskew lets vou start over if something goes wrong during deskew. Skip Deskew would be
appropriate for a wafer that has not had deskew points defined. or when performing tasks such as
roufine maintenance that do not require finding defect locations. For normal review operations,
deskew is essential, s0 we will continue with it. The Aceep! bntion is the most common choice, atter
locating and centering the first deskew point in the crosshairs on the screen,

I, Restore the settings that this screen started with. If you can remember what you have changed,

you can change it back vourself. Otherwise click on RedoDeskew. and the software will start
the deskew process over.
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Figure 3-15 Deskew Screen
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2. The deskew point should be in the field of view at 3x magnitication, like the die corner in
Fio, 3-14 that is under the crosshairs. If it is not visible, get help in finding .
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Figure 3-16 Deskew Point at Low Magnification
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You will see the white light image of the wafer on the screen, Put the joystick in XY mode. and
use it 1o move the first deskew point (usvally a corner of a die) to the center of the video screen.,
under the crosshairs, Remeimber that the screen image moves in the same direction as the
jovstick.

4. Switch to 50x and center the deskew point again. You can use the magT kev to increase
magnification. and the magd key to decrease itl. You can also select the magnification you want
directly from the Objective menu on the screen, al the top of the irage controls.
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Figure 3-17 Deskew Point at High Magnification
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5. When the deteet is centered at high magnification, click on Accept or press enter.

6. The stage automatically moves the wafer to the second deskew point. Move the second deskew
point to the center of the video screen, first at 5x, then at 50x, and accept the sccond peint.

7. Repeat the process for the third deskew point,

8. The CRS automarically moves to the first defect and brings up the defect review sereen.

NOTE:

For maximum coordinate accuracy, switch to 50X for each deskew
point.

9. Center the first defect and press the Map Offset key.

The deskew operation tells the software the angular error in placing the water on the stage, and the
map offsct value gives the linear error, Using these two values, the software can caleulate where 1o
move thie stage o bring & defect under the microscope, with an error typically less than one micron.

Reviewing Defects

The primary function of the Kl.l{)’encor CRS is o review defects. For maximum productivity vou
will utilize both white light and laser confocal images simultancously to classity defects. Although
the laser tmages might appear unusual at first, vou will soon realize that their superior resolution and
fine Z discrimination enables you to identify your defects more quickly and accurately. You can also
switch to surface and volume views of the same defect.

- 316 shows the white light image of a detect in the small image at the left, and both the surface
and volume screens with 2D laser images, 3D surfaces, and 2D cross-sectional profiles of the same
defect. The images in the 2 XY punes in both the surface and volune sereens are the same as

ordinary laser images in the review screen, but the cross-sectional views are quite different. The 2D

KL Yencor CRS User Manual, Software Version 2.4 Rev. D August 24, 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



August 24, 1998

Chapter 3—Tutorial

XZ panc in the volume screen has been divided into 9 sections in a 3 x 3 array. each showing a
different shice of the defect near one end. The width of the gap in cach slice is shightly difterent,

Figure 3-18 Multipie Views of a Defect
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Although the light from the laser is a single color, the laser images are colored on the screen. As
liu. 3-17 shows, colors represent brightness levels, with white the brightest, followed by vellow,
orange, purple. green, and black, In addinon to the changes in hue, the colors representing bright
light are bright, and for progressively darker portions of the image the colors are darker, from bright
yellow to dark green. When the image 1s at its best focus on the wafer surface, with the laser intensity
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adjusted correctly, the parts of the image that are in foccus will be o bright gold color. Nomually the
CRS van focus and adjust the light automatically, but it is necessary someinnes to make adjustiments.
In viewing defeets, it is frequently helptul ke adjust the focus above or below the surface some of the
nme. and it may also be necessary 1o adjust the laser intensity when doing so.

Figure 3-19 Intensity/Color Mapping in Laser Images

Images are scanned in gray
scale for superior resolution...

L _ i
...then mapped to false color to enhance
contrast which aids in defect detection |
and give clues about material
identification.
NEl
|

The laser image zoom has four settings, produced by changing the scan angles of a pair of muTors
inside the CRS. Decreasing the scan angle decreases the area scanned and increases the resolution in
the same proportion. Fig. 5-18 shows a white light image, and tour laser images from the same area,
cach zoomed in to (wice the resolution of the one before and showng increasingly fine detail.
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Figure 3-20 Laser Image Zoom

At maximum magnification, 150x, and maxinium zoom, 8%, the laser beam scans over a patch
approximately 4.2 on a side. With 512 pixels in each scan line, this gives a nominal resolution of
close to 8 nm. In fact, the diffraction-limited taser light spot on the wafer surface is much larger than
this, so that the pixels overlap, and usable resolution is about (.13 1. The following three {igures give
examples of high resolution laser images showing a feature a third of a micron in diameter, The while
light image in Fig. 3-19 shows a square feature on a test water with a dot in the center, which is
actually a post. The laser image, at Zo0om8, shows just the dot. In this image, the surface is out of
focus, and only the raised dot is visible.

The surface images in Fie, 3-20 show two views of the same dot, together with profiles cut through
the dot in the XY and XZ planvs. The upper left inage has a pair of cutting cursors that indicate
where the profiles are taken. In the profile panes, a rubberband cursor indicates the size of the dot.
which i1s 0.331 in diameter and 1.0u high, The surface image at the right has its 7. scale sct 1o the
minimum. so the post shows up only as colored rings, rather than in relief, The Z scale can be
stretched to make the height of the dot cicarly visible,

The volume tmages in Fiz, 3-21 give very different views of the same dot. The cutting cursors in the
upper left pane are centered on the dot, so that the X7 cut pane shows a clear profile of the dot. Again
the rubberband box shows that the feature is 1 high and 0.33u wide, Structure smaller than the dot
can be made out 1o some extent. The laree pane shows a serics of slices through the feature, at 0.10
vertical intervals (2 stice spaces of 4 steps of 12 nm each). Interference rings are clearly visible in
some of the subsurlace slice images in the vpper part of the pane. The surface 15 in focus in the shce
images with orange backgrounds. Below them are images with the focal plane above the surtace. The
bright spot in those slices comes from the tep of the dot.
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Figure 3-21 White Light and Laser Image of 0.3 Feature
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Figure 3-23 Volume Images of 0.3u feature
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Figure 3-24 Real or False Defect?
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Figure 3-25 Light Point Defect Revealed as Parlicle
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Figure 3-26 Scratches on Wafer Surface
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To image a defect

1. Atthis point, your waler is deskewed, you have centered the first defect and you have set the
map offset. You will not need 1o use this key again in this session. You have also seen a lew
pictures ot detects, and now you can look at the live images on your CRS.

2

Check the image focus. The CRS autofocuses. so the image should be tairly good, Sometimes
you have 1o move the wafer out of focus and back again, so you should know how the focusing
process works. The sequence of screen images in g, = 25-Te, 3-27 shows the difference
between out-of-tocus, near-focus, and at-focus images, The depth of focus of the laser unage is
much narrower than the white light image, so the white light looks good even when the Jaser
image is obvieusly not nghr.

Figure 3-27 Badly Focused Image
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Figure 3-28 Almost Focused Image
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3. Check the image brightness. The sequence in Fig, 3-25 shows laser images that are too dim, oo
bright, and just right. Fig. *-24 does the same for white light images. The best illumination is
that which makes features of inferest imost visible, which usually means the highest contrast

between teatures and backeround.
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Figure 3-30 Adjusting Laser Image Brightness

Touk d1m

Figure 3-31 Adjusting White Light Brightness
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Too light Too Dimn Just Right
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6.

Figure 3-33 BeddrFigute
Image Zoom

Press the MAGT key 10 select an objective that is appropriate for the detect, so that it fills half 1o
three-guarters of the image panc. it it is laroe, or so thal you can see the most detail, if it is small.
If the magnification goes 1oo high, vou can press the MAG! key 1o go 1o lower magnification.
You can also select an objective directly on the Objective menu 1o the right of 1he laser image
window,

Press the Laser/WL key or click the Laser/WL button on the screen if necessary 10 turn on the
laser image. An image appeurs in the laser window.,

If there is no image or the focus seems poor. try pressing the Coarse AF kev, and then the Fine
AF key. or click on the cormesponding window buttons. You can manually vary focus by
pressing the ZT or 2! keys,

If you wish to increase the maonitication of the taser image turther, use the Zoom key which
controls the scan angle of the laser image, or cquivalently the Zoom butlon on the screen, FEach

Sequence press of the Zoom key doubles the magnification of the fuser image and changes the value
) ) shown on the Zoom button. On the tourth press. the magnification retums hack o the minimum
_Zosmx? | value, The laser window has a scale on both the X and Y axes in units of microns that also
_Zesw 2 | updates according 1o the zoom setting. iz, 5-30 shows the sequence of zooms produced by
Zoow x4 repeated pressing of the Zoom key. iz, 5-31 shows the relative areas of zoomed images, and
Zoom u B Fio. =32 shows the effect on an image.
Zawm « 1 Figure 3-34 Zoom Image Areas
i
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¥
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Figure 3-35 Zoomed Laser Images
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8. Nomally the CRS wili tocus on the water surface automatically and supply proper levels of
laser and white light illumination. The focus and illumination which are suitable on average may
not be good on a particular surface, In that case the user should try for better focus first and
berter ilumination after.

Suppose the machine is focused on a substrate (a unitormly illuminated bright laser image filling the
whole laser window). To understand a defect’s height information. press the Z7T or Z4 key while
payving close attention to changes in the laser image. If the defect is a particle, then as the fine Z stage
moves down, the strong signal from the substrate decreases, while the signal from the top of the
particle increases. Moving the stage up from focus at the surface causes the signal from both surface
and particle to decrease. A pit shows exactly the opposite response. As the fine Z stage moves up, the
strong signal fTom the substrate decreases and the signal from the bottorn of the pit increases. Moving
the stage down tfrom focus at the surface causes both siznals to decrease. If there is no signat from the
detect above or below the surface, the defect is on the surface, Try moving up and down while
viewing a succession of defects.

1s. 327 shows the CRS at the Himit of its focus, with the image coming from the top of a detect
which is greatty exaggerated in size. Pressing ZT moves the stage up, so that the defect moves

through the focal plane of the microscope. The image at the focal plane then comes {Tom lower and
lower levels in the defect until the surface is reached.
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Figure 3-36 The Relationship Between Focus and Z-position

Remember:
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Getting Around

As mentioned earlter, there are three ways to move to a specific detect location:

« Press ENTER 10 move to the next detect in the defect list.

= Highlight a defect on the defect list in the status window and click on GoToSelected.

« Inthe wafer window, click on or near a defect, The stage moves and the number of the nearest
defect is highlighted on the defect list, Now ¢lick on GoToSelected in the siatus window 1o
move the stage to the exact defect coordinate defined by the map.

When moving to defects, they might not be seen in the field of view due to inaccuracies of the map
data (from the automated inspecrion system}, If that happens, decrease the magnitication by
swilching 1o a lower power objective whenever you need to find a detect, and increuse magnification
as needed to view each detect, It should be possible to stay at 30x with a 21XX or AIT map. or 100x
with a System 7000,

Try moving around using the three methods of navigation, and at each defect, try focussing and
changing objectives to see how they change the defect image.

Optical Controls

There are other ways to change the image of a defect, and in fact 10 create ditferent types of image.
We will look at several methods in tum.

Fitgure 3-37 White Light image Controls

The White Light Intensity is set automatically
Wilnlensity WiMode 10} Aperiure [a e - SR Iy Aet . .
o - ot faq according to the objective vou are using, but
‘ BrightFeald —. | | . £ M © o)l v ) £
' R ——— T ] T you can adjust it for particutar surfaces. Some
reflect more or less light than the average. and
need the intensity adjusted in order o give maximum visihility to specific features. It 1s not necessary
10 udjust the Aperture slider in normal use. Most systems withoui ADC do not have the aperture
control wnstalled.
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BrightField illumination. on the WLMode menu. is the most familion Tt iluminates the water
thrroughout a range of directions, and receives light reflected or scattered at various angles. This is
just like ordinary vision. so the image looks nonnal. DarkField illumination gives u less fannliar
view. It allows light 10 reach the wafer around the surface of o cone, so that all the rays are at the
same angle to the surface, Reflections from level surlaces go oft at the same angle, and do not
re-enier the microscope. The light that comes back vertically through the microscope to form the
image is either retlected from surfaces at a particular angle. or scattered from surtaces that send light
in all drrections. In DarkField illwmination flat surfaces are dark, while edges and particles show up
clearly. DarkField is recomimended for most CRS use at medivm magnification. but does not receive
enough light at high magnificarion to form a usable image,

Try switching between BrightField and DarkField illumination while viewing several defeets, and
test the eftfect of small changes in the WLintensity.

Figure 3-38 BrighiField and DarkField White Light Images
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Figure 3-39 Laser Image Controls
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These controls appear at the right of the large laser image

Objactive: panel in the predefined screen layout for defect review,
1% The Objective menu is actually for both laser and white
finel {um| light images. It sets anv magnitication avalabie on the

instrument, from up to five objectives on the microscope
turret wheel. Magnifications of 3=, 20x, 30, 100x%, and

20381 § Fl 150 may be available.
L | | SetZ] The FineZ slider provides manual comtrol of Fine Z stage
Fine AF movenient over a vertical range of a little more than 504,
Coarse AF Positioning accuracy is in steps of 12 nnt, and 1s given on
Wllaser the slider in increments of .01 1. Dragging is the fastest
imagedcyq

way to move the shider over tts whole range. Clicking on
the upper or lower box on the white slider bar moves the
stage up or down by 1.1 1. The 8, F. and SetZ buttons

Vol | Surf
Laserinrtensity

3 . . . )
are used for 3D images. and are descenbed later in this
e ‘haplter.
2aom = 1 ' chaple
LaserLine . .
as3 Autotocus is a 1wo-stage process. The Coarse AF hution
N moves the coarse Z stage to the position that returns the
5:}’“*5 Ne» most light in the laser image, within the accuracy of 0.25uU
e85 B4 e s of After 4 Conree
Etaowins: that the Coarse é.stagg is cupable of. After a ers.g
126 Autobocus, the Fine AF button can be used to improve the

focus turther.

Laser illumination is used for both Coarse and Fine AutoFocus operations, If the laser image is not
on when the button is selected, it is tumed on automatically to measure the focus, and then tumed off
again iimmediately afterwards. You will see flashes of light in the laser window during AutoFocus
even if you are viewing the surface only in white fight,

The WL/Laser buiton wrns laser imagmg on or off. White light images always stay on,
The Vofand Surf buttons are for 3D imaging, described below.

The Laser Intensity slider actually adjusts the gain of the fight sensor which receives the laser light,
not the laser itselt, The etfect is to change the intensity levels shown on the screen. Try increasing
Laser Intensiry gradually. This shifts all ¢colors in the laser image to the brighter end of the range.
When the image starts to tum white all over, the sensor is shut oft 1o protect it from overload, the
laser image window is blacked out. and a red warning message appears above the laser intensity
shider, as shown in Fiv. 2 37, Adjusting the Laser Intensity downward will restore the image, The
exact level at which the PMT overloads depends on the quadities of the water surface. the distance
from focus. and other factors.

Figure 3-40 Laser Overload Message

Lazeriniensity [
I ; a0
=
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Making 2D and 3D Images

August 24, 1908

Once you have adetect in the field of view, you are ready 1o make 2D and 3D images. The unique
images of the KLQ}encor CRS give you the ability o quickly distinguish between pits and particles,
and 10 abtain sizing information ar the click of a mouse. The CRS 3D image tunction captures 64
slices of image daly in any range the user desires, and with any spacing in inerements of 12 nm. The
user can set the start and stop positions, and have the system caleutate the spacing. 1t the start and
stop are sel at the sanie point, the spacing is set to the minimum, 12 nm. There is also a button to
invoke the entire process automatically, with all parameters set by the system.

Iie, 3-3n shows the screen layout for viewing 2D cross-sections of volume images, with panes
showing four difterent views, The lareer color image at the upper right is an XY Size view, It
contains a rectangular rubberbarnd cursor surrounding tour repetitions of a pattern. At the night the
horizontal and vertical stzes of the area inside the cursor appear. A single pattern repetition is 11.5 1
high and 6.1 ¢ wide.

Figure 3-41 Volume Image Screen
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The smaller color image in the XY Cut pane at the top left has a pair of cutting cursors, the vertical
and horizontal lines crossing the image. Clicking and dragging on either one moves it while clicking
on their intersection moves the both cursors around the image. Below the XY Cut pane, the XZ and
YZ panes below show cross sections of the surface. cut along the positions of the cursor lines in the
XY Cut window. These windows have their own rubberband boxes for making measurements,

Volume images contain all of the data from ait 64 slices, This allows the user to view subsurface
layers which have transparent layers above them. Surtace images take the brightest reflection at each
XY point out ot the 64 values for the different levels. The software then forms a relief image showing
the height of those points and their brighiness. Both surface and volume images can be rotated in
three dimenstons. The user can zoom in oncany peint in the image, and can streteh the image height o
make pits and particles stand out.

KU}’)'encor CRS User Manual, Software Version 2.4 Rev. D 53

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3-Tutorial

Surtace and volume images can be saved for later review, and brought in via the Fife button. Surface
images take up about halt a megabyte, and volume mmages 16 M, 1t 1s best to save voluime inages
only for recording subsurtuce defects. Surface images are adequate for viewing most detects.

iz 3-59 s an example of a surtace image screen with soute of the panes rearanged, The main view
in the large image pane is the surface of the water around a large defect with lines iaid down over i,
The surtace 1s displayed at an ungle. The view from direetly above is in the top left window. Below
that is an X7 pane divided into nine smaller sections, showing i1 sequence of slices at the tip ot the
detect, The upper left scction 1s tlar in the middle. while the others show spikes of various heights, 1t
15 casy 10 see in the shice diagrams and in the 3D view that the defect is above the surface but not as
tall as the lines. The urrangement of panes in this particular screen has been specilied in a
user-defined screen layoul. and can be modified further by dragging panes trom the button bar at the
top lett.

The image in the bottom center 1s in a library panc. which lets the user bring in image files trom the
CRS hard drive. trom other nerworked svstems, and from removable miedia. This image comes from

a dilferent wafer.

Figure 3-42 Surlace Image Screen
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To make a 3D Image

1. Inthe Review screen, click on the VYofume button or press $K1 on the numerical keypid for o
surface image, or use the Surface button or the sK2 key for a volume image, The instrument
determines the Z scan range first, does the image acquisition and then changes screens to display
the image. The image resolution is initially sct low so that image processing and display is quick.

]

For surface images, in the 3D pane, click twice on the Smeoth buiton to filter out noise.

Led

Click on the Tilt and Rotate buttons to achieve a desirable orientation.

4. Click onthe Te Hi-res button o display the image in full resolurion.
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To Load 3D tmages

i.

Sclect either the Files button in an image pane (1o load an image only in that pane) or the
Image command on the File menu (1o load an image fite and display it in all panes). fn both
cases the same file window appears.,

You can click on an image type radio button, a directory radio buiton, 4 user account name, and
a file name, and then on the Load button 1o load the selected image.

Experimenting with 3D Images .

1.

2

L

Take several 3D images, some surface. some volume. and 1ry out several of the following
options with cach.

Using the mouse, drag the cutting crosshair cursors in o 2D XY pane to the detect tacation. The
XZ and YZ panes display the corresponding cross-sectional line profile of the detect (for a
surface image) or cross-sectional image (for a volume image) as well as its surrounding arca.

Now try the rubberband box cursors. Click on the top left corner of the box and drag 10 move it
Click and drag on the bottom right corner te change the size of the box, Try to enclose the defect
precisely in the box, The size of the defect (in microns) is displayed at the right side of the
window,

Also iy the Sections bution, which will give 4, 9, or 16 successive cross-seclions in sections of
the same pane. The Sections button is most effective at the edge of features to show how steep
they are.

With a surface image in a 3D pane, trv the rotation and other image manipulation controls,
including the Zoom buttons,

To Zoom in on a Surface Image

I

Bring up a surface view at low resolution. as in g 3-30, Click on the QicView bution, if the
image is presently in high resolution.
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Figure 3-43 Surface Image Betfore Zoom

(2D 512x8 1205 i

2. Ciick on the Zoom+ burton 1n the 3D image controls. then click in the image, This brings up a
square zoom box in the image. centered on the point where the mouse was clicked. Now click
and drag in the image. The box is again centered at the new click poinl. As the mouse moves, the
box is resized. Fig, 2-4! shows a defect framed in the default zoom box but not guite centered,
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Figure 3-44 Surface Image with Zoom Box

[20; Srans 12084 4

3, Click on the Zoom button again to accept the selected arca tor zooming. The image appears.,
magnified, as in g, 3-42,
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Figure 3-45 Zoomed Surface Image at Low Resolution

D STEwE124ES L

4. Click on the To Hi-Res button 1o display the image at full resolution, as in Fig, 313,
Figure 3-46 Zoomed Surface Image at High Resolution
130 51208120804 L]
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To Print Images

1.

Once you have configured some 2D and 3D images to your liking, click on the Print command
on the Screen menu . Select your printer madel and click on OK 1o s1art the printing process,

To Save Images to Files

Click on the File button in the window with the image you want. This brings up a file dialogue
box with a Save button, Note that the Images command on the File menu only lets you oad
rages, not save them, Enter a naine, choose a directory, and click on Save. This saves the
image in the pane you are using.

2. Altematively. select the Print command . and click the Fife radio button in the Print dialogue
box. Click on the OK button to bring up the file dialogue box. Emter 4 name. choose a directory,
and click on Save. This saves the entire screen.

Classification

1. Press the Enter key or click on the Return to Review button 1o returm o the review window,

2. Click on the menu in the DefectList pane and sclect DefCode. This will bring up a list of
defect code numbers and names.

3.

Unloading

Logging Out

August 24, 1928

The classification code of the defect can be typed in the entry box at the lower right of the screen
by using the numeric kevpad, tollowed by ENTER. Unlike other data entry fields, this is active
cven when the mouse pointer is not mside it. You can make entries in the water map provided
for your practice,

Continue moving to defects and viewing them in various modes. including white light and laser at
various magnitications, and surface or volume images. Sec if you can tell what the various controls
do. and try them to see how close vou came to the way they work. Your instructor may suggest that
you look at all of the defects on your first wafer, or tell you to go on to other wafers without looking
at everything,

the Wafer

1.

[£5

When you are done looking at defects on the first wafer, press unload wafer to unload the
wafer, The robot returns the wafer to the cassette and the screen configuration returns to the
starting layout.

You are automatically prompted to save the newly classified data. You can choose to keep the
new classifications, or discard them if you wish to leave the original data unchanged.

You can continue to load, deskew, and review wafers. When finished, or when taking a break
between waters, log out of the application and leave it ready for someone else.

To log out. ¢click on User on the top menu bar and select the Logout option. The CRS displays the
start screen, ready for the next wser to click on Continue and log in. You can try fogging in and out
agair, or you can log in and try imaging some more defects,
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You still bave much more to learn abourt such things as tile handling, defecet tvpes and codes, and
various setup options before you are ready 10 classity defects. Mast of the information vou need 15
specific to your company s processes and products, and cannot be provided here, If vou intend 1o
comtinue further 10 leam how to administer accounts and set up recipes, you will want to go through
the rest of this manual.

kiyYencor CRS Sequence Flowchart

60

The flowchan in Fie 4 summarizes the busic steps to using the Kl/a}encor CRS.
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Figure 3-47 qu‘rencor CRS Basic Operating Sequence Flowchart

ﬁ

Load Cassette

Start Sequence

Load Defect File

Load Wafer I
Deskew I

Make a 3D Image

b 4
Unload Wafer

Save Classificalions

T

Print

Review I

Unioad Cassette

K 4

Place waters to be reviewed on CRS

Press Enter to begin sequence.

Select filename and click OK. Press SK1 for a different file.
Press Enterto foad wafer.

Use joystick 1o center alignment point in monitor. Press Enterio
accept. Repeat for all 3 deskew points.

Press Enter toc move trom defect to defect. Enter classifications as
desired. Use ZT, Z!, focus controls, intensity controls, magnitication
kays, etc.

Press ska to create a 3D surface image. Click on lilt, rotate, zoom, etc.
Ciick oan PRTSCHEEN to print a hard copy of your screen.

Press UNLOAD WAFER when finished.

When prompled, choose whether to save new classitications

After last waler is reviewed. the cassetle is moved to the nex! stalion.

Select User Lagout from the menu bar 10 end 1he review session.
I Logout l 9 s
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Auto Deskew

Automatic Deskew is a software option for the Wencor CRS. It uses inlage processing aid
pattem recognition technigues to load and align waters without anv user intervention and with
consistent accuracy. The alignment precision that can be obtained via automation will insure that all
your defects appear in the center of the field of view.

Loading and automatically aligning an 8-inch wafer on our current Systems reqguires just over a
minute. Even older generation systems will complete the entire process is under a minute and a halt.
That's as fast as a highly trained operator, but with accuracy and repeatability that cannot be matched:

* Time 10 Auto Deskew (130 MHz Indy Computern) 46 see.
« Time to Auto Deskew (200 MHz Indy Compuiter) 40 see.
» Time to Load & Prealign (MECS Robot) 38 sec,
= Time to Load & Prealign (Equipe Robot) 28 sec,
» Deskew Repeatability 3u

These tests were performed on an 8-inch wafer. Performance may vary depending on your svstem
configuration and wafer size,

In urder for Auto Deskew to operate properly on your system, you must be using a machine with a
Silicon Graphics Indy workstation controller. Older models which used the Indigo workstanion
cannot run Auto Deskew, Furthermore. you will also need our Integrated White Light option which
enables you 1o capture images from the video camera 1o the workstation. IWL is standard equipment
on the CRS 1200, and an option on earlier systems. If you have uny questions about the requirements
for Auto Deskew or your tool's configuration, please catl KUg‘fencor.

5% and 50x Objectives (minimum)

« Either MECS or Equipe Robot

» Optronics DEI-470 or Sony DXC-930/950 Camera
« Inegrated White Light Option (8-bit or 24-bit)
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Overview
Matching two plane surtawces in the general case requires a rotation and a translation. In the Deskew
process. the rotation between the wafer surtace and the focal plane of the microscope is partly
corrected by the FlmtFinder Angte Oftser, and the translation by the Map Offset. The flatfinder. or
prealigner, will normalily rotate a wafer to within half a degree of the correct rotation. It will also
center the waler fairly accurately.
It is impossible 1o perfonm a physical calibration of the prealigner 1o match the precision of the stage
in the CES, bt it is casy to deal with small positioning ermors in software, The errors can be
measured after a wafer is loaded by taking the offsets from the calculated stiage position of a feature
to the position with the feature centered 1n the crosshairs in the image window, Offsets 1o two points
ou the siumne waler street give the correction for rotation, and ottsets at a third pont give the
corrections for translation in X and Y.
Whun the application 1s given a pair of coordinates 1o move to it can used these measured corrections
as paramefers to caleulate the motion required to bring that spot under the microscope. Using these
calculations, the CRS can position wafers with no visible error i rotation and at most a few microns
error in transhation, so that the feature of interest is well within the ficld of view of the microscope,
even at high magnification,
The manual deskew process is described as pan of the Tutorial for the Operator in Chapter 3.
Talle -1 is a step-by-step description of setting up AutoDeskew for the Engineer.
Table 4-1 Setting up AutoDeskew
Star Load the wafer,
Manually deskew the wafer,
Verify deféct positions.
Set the Flathinder offset.
set-up Unload the waler.
AutoDeskew cload the wafer.
Verily deskew positions.
St the Stage Cenier Offser
Capture AutoDeskew reference images,
Test/verily Deskew.
orrect for Map Offset.
The process makes use of
= Image windows with crosshairs for lining up the deskew points
* The joystick
« The Deskew sequence pane in the Deskew screen
= The Deskew pane for setting deskew points and map offsel, accessed from the option menu in the
Status panc
= The Deskew Options window for other deskew settings. from the Sefup menu
= The Wafer Map panes
= The System Configuration window, accessed as Misc. on the Config menu.
The Deskew screen, in Fie, 313 on pace 36, shows the white light and laser image panes, wafer
map and zoom panes, the Deskew sequence pane, and the Stafus pane, which may show water
information, a detect hst, or manual deskew setup functions, depending on the current scelection on its
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option menu, The deskew setup tuncrions include setting the location of deskew points and
calculating the map offset.

e i1 s the Deskew sequence pane. with buttons to skip or redo deskew. and 10 accept the current
deskew pomnt. [t is used for manual deskew, which is necessary o perform before setting up
AutoDeskew parameters and capturing AutolDeskew images.

Figure 4-1 Deskew Sequence Pane

Coenter deskew poiat #1 cn moninaon

HedoDeskew Ska Deskew | Accent

\

Enler

SKCY v 5

(B8]

P42, 4-2 shows the Status pane at full size with Deskew sclected from the option menu. The Sta-
tus pane 15 usually displayed in a smaller area which culs off the rightimost buttons. It necessary,
drag the pane 10 a larger display area, such as the Sequence pane.

Figure 4-2 Manual Deskew Pane

i]l Daskew ‘l

| Deskew1 XY um  -93ED] 5362 DeskowDFE

| Drerskeow? 8187 &362 Caichia Onsd] SeiDezkow1

| Deskaw) 1o deskew?2 = 27 0 die . £ Selilenkew? |
Deskewd ~§564 4382 SwariDesswew!

| batect Map Ottscd a a
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Figure 4-3 Deskew Options window
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Manual Deskew

From the Review screen, carefully leok at the Water window and make sure that the deskew point s
correct, iz 4-4 15 an example of what you might see. The blue square in the water map at the left is
the zoom box. The zoom window on the ngait side gives o magnified view of the portion of the map
in the zoom box. The current defect position will be circled in blue in both views,
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Figure 4-4 Wafer Map Window
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The system should have driven 1o the first deskew point. Check that the die oftset shown in the Wafer
window is correct. Drive the wafer position around with the joystick to verify that the physical die
position that you are looking at is the same as what the computer is telling you, Make sure that the
waler run number you are looking at matches the wafer run number of the map.

Select Config/Misc trom the pull down menu to view the System Configuration window:

Figure 4-5 System Configuration Window
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Check the values st for the Deskew Die Offset:xy are the correct number of dies from the edge of

the wafer, Next check for the correct wafer orientation. in the FlatFinder Angle Offset{deg]
field.

Set the Deskew options from Setup/Deskew Options pull down menu by ¢licking on the
Options buuon.
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68

Use Map Deskew Info for Pattern Wafers
Use Defects as Deskew pts tor Bare Wafers
Tum the AutoDeskew option Off

Select OK button or QUIT 10 exit

oW oMo

Center the first deskew point. Tum on the cross hairs by bringing up the White Light pane ( W/L
icon) and clicking on the toggle button XHairOn/Off  Align the first deskew point with the
crosshatrs at 5x and then 30x. When you are satisfied select Accept with the mouse or Enter on the
Kevhoard,

Observe the movement of the stage 1o the second deskew point, This will help you determine the
location of the reference point il it moves off screen. Center the second deskew point with the
crosshairs al the same objective magnification that you will be doing ADC with, When you are
satisfied select Aecept with the mouse or Enter on the keyboard.

Align the third deskew point with the crosshairs. When vou are satisfied select Accept with the
mousé or Enter on the kevboard. It will now automatically move 1o the fimst defect on the
DefectList pane.

You need o venty the deskew by finding defects. A good technique 1s to pick a few laree defects 1o
see if you can find themn. You can perform a sort on the defect list by selecting Setup/DefectList
Sort from the pull down menus. b1, 4-6 shows this window with a selection specitied and the sort
carried out. The original list of 185 points for this wafer Is shown in the upper left panc. The right
pane displays the current sort criteria, allowing entry and editing. The bottom left panc shows the
results of the most recent son,

Click on the option menu that shows the selection All and drag 1o sclect sont criteria from tie pop-up
list. For this purpose sclect Sort_XY_Size Max_Min. Click on vour selcecred sort criterion in the
Criteria; list window, then click on PasteDmn 1o add it o the active list, It is the second criterion
selected in , which shows the selection Yor a random choice of 5 points next. The sort critenia are
applied in their order of appearance in this list. When you are have finished selecting sort criteria,
click on the Accept button with the mouse, When you retum to the Review screen, notice that the
DefectList pane now shows a defect list sorted by size, with the targest defects at the top.
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Figure 4-6 Defect Selection Window
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Select a defect in the center of the water by clicking in the Wafer window, The nearest defect is
highlighted in the DefectList pane. Then click on the GoToSelected bution. Verify that the
defect is in your field of view. Center the defect in your crosshairs and click on the MapOtfset key
on the kevboard, Try a few more defects and adjust the offset so that you can tind the mapped
defects with consistency. It vou are not having good success, you may need to redo your deskew,
Sclect the RedoDeskew button with the mouse or the SK1 key on the keyboard.

Choosing Deskew Points

August 24, 1998

Care needs to be taken in selecting AutoDeskew points. The crosshairs in the imnage op the leftin
[Fiz. 4-7 are perfectly centered on a feature which could be used as a manual deskew point. However,
this is not a good deskew point for AutoDeskew since there 1s an identical feature with the same
orientation nearby. Repeating, highly symmetrie features on mukltiple axes are poor choices for
deskew points. Since the software relies solely on image matching, and has no other informtation
about the location of the deskew point, it cannot tell if the correct teature has been selected.

Deskew points such as these inverted L™ features may appear to be good “human” deskew points at
low magnification, as in the image o the right in Fig. 4-70 IUis easy to tell where each feature fits in
the larger pattern when all of thern are visible, but at high magnification they can confuse the system,
which may mistakenly align to the wrong fearure if the right feature is out of the field of view. In fact,
there is no way to tell from these images whether the high magnification view was taken at the
lefthand pair of features, or the righthand pair,
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Figure 4-7 A Poor Deskew Point

I—

_ : R P L
A better deskew poim selection would be a feature that is unique and easily seen at low
mignification. as in 12 -4 This s a good deskew point because features around it are different on
both axes and have high contrast. Die comers are among the best choices for deskew poinrs.

Figure 4-8 A Betler Deskew Point

——

When setting up deskew points for manual deskew, swap the Status pane with the Sequence panc.
s0 that alt the controls will be visible, and select Deskew trom the option menu, Select the desired
deskew point al low magnification, then center it at high mnagnification. Click on the SetDeskew 1
or SetDeskew2 button, as appropriate. A dialogue box will appear, asking for confimnation. as in
Fiw, 4- 11,
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Figure 4-9 Screen Arrangement for Setting Manual Deskew Pointis

Figure 4-10 Confirm Deskew Point Dialogue Box

Please continr setiing Deskew1 1a

curren! gtage positon

Setting up AutoDeskew

AutoDeskew gives you the ability o automate the deskew process. For a tresh setup, it s good o
verify vour deskew points by first performing a manual deskew before atternpting AutoDeskew.
Typically you will be able to setup a recipe with AutoDeskew tor a process layer and modifyv it for
use on other layers of the same product. If you choose a feature such as a die corner that is visible on
all succeeding layers, it will only be necessary to capture new images of the deskew points after each
process step that is to be reviewed.

Select Setup/Deskew Options tfrom the menu bar. You witl be presented with the window shown
tn Tae. 4-3 on pawe 66,
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72

Deskew Options

S

This option mienu is used 10 select the way deskew points are chosen. There are two choices that will
appear when rhis button is selected:

= Use Map Deskew Info
« Defects as Deskew Prs

For pattern waters, vou wilb use map deskew information. which remains the same from wafer 1o
wafer. Please note that AutoDeskew does not work on bare wafers, which necessarily use
non-repeating defects as deskew points.,

AutoDeskew option

Click on 4 radio bution 1o turn AutoDeskew On or Off. Leave it off duning setup.

The Deskew Reference Image File Name: field is a text entry box for the image file name that
vou wish to use. The CRS application will modity this name for the four deskew image files it needs
to capture. A namw identitying the process and level 1s usually appropriate.

L.ow magnification deskew is done a1 5x. The Objective for Hi-Mag Deskew optien menu offers
the List ol available objectives. A good choice is 30X,

The Objective Used to Review: option menu also lists all of the objectives, Select an objective
from this list tor performing review. A good choice here would typically be 100x.

There are two text entry boxes for setting up the X and Y map offsets. These offset numbers are the
position difference between the map and the system. It is used to center the defect in the field of
view, For ease of setup. enter zeros tor both the X and Y map offsets at this time. Enter 0 into the
FlatFinder Offset{degrees] entry field.

Close the window by selecting OK, and pertform a manual deskew. Then select Setup/Deskew
Optiens again from the menu. The system will automatically calculate and display an estimated
flatfinder augle oftsct in the Deskew Options window. Enter the number shown as the Esti-
mated offset [degrees]: into the Flatfinder offset [degrees]: text box. Click OK to exit this
window. At this point vou have changed your recipe settings in memory but not on disk. Seiect
File/Recipe from the menu bar, and save the recipe 1o a fite, Enter the name of the recipe in the
Selection text box and click on the SaveRecipe button.

Unload the wafer and reload it o test the new flatfinder oftset, Verity that the water street ruus true
and horizontalty tlat on screen when performing a deskew operation. Center the deskew point and
set the stage offset using the CaleStgOffset button. Save the recipe again at this point.

You may verify your selected deskew points tor AutoDeskew in the AutoDeskew Testling
window. Please refer to the menu itemn description section on Maintenance/TestAutoDsk in
Chapter 3 for further information on using this tunction.

Click on this button  Centure Deakew1 Ref image | to capture two reference images for the first
deskew point. You will be presented with the tollowmng instructions:
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Figure 4-11 AutoDeskew Reference image Capture
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The system will switeh objectives to the high-magnification objective sclected n the Deskew
Options wimdow. Use the joystick to center the deskew point on the crosshairs. Capture the two
images by selecting the <Capture> button. then sclect <OKs in the Deskew Options window. Next,
accept the tirst deskew point by clicking on the <Accept> button with the mouse in the SegStat
window or sclecting the <Enter> key on the keyboard. Select Setup/Deskew(dplions again 1o
continue,

Select this button _C8s1ure Deskew2 Ref Image | to capture the second set of two reference images
for the second reference point. Follow the same procedure as for the first set of reference images,
The systemn will again switch objectives to the high-magnification obgective sclected in the Deskew
Options window.

The system will store the reference images in the system data directory /usry ;vfdat 2 narned
with the user entered deskew image name appended with I, Hil, 2 and

deskew] . Tif
deskewHil vaif
deskew? v if
deskewHiZ Cif

Load the four deskew reterence images that you have captured

tnto memory by clicking on the Load Deskew Reference Autolreskew aption.| ¢ on
Images button. Tum on the AutoDeskew option by clicking on

the On radio bution, Close the Deskew Options window by clicking the OK button, Now sclect
Redo Deskew from the keyboard or the screen. If you have cartied out all the steps correctly in the
proper order. the system will AutoDeskew your wafer and drive to the first defect location,

ot

g

Center the first defect point on the crosshairs and push the Map Offset key on the kevboard. Next
find several defects at the far ends of the wafer and readjust the map offser as necessary to keep the
defects well centered in the field of view.

When you are satisfied with your map offset, open the Deskew Options window from the
Setup/DeskewOptions menu. Click onthe CafeMapOffset button and enter the offset numbers
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for the X and Y axes, If vou did not previously zero out the values in these boxes vou will have o
sum the offsel numbers with those already in the edit boxes and then enter the new values mn the X
and Y edit boxes. When you are done, click on OK with 1he mouse.

Adter this has been done. retest the AutoDeskew tunction 1o make sure that it works well by selecting
Redo Deskew (rom the kevboard. AuteDeskew will align the wafer and go 1o the first defect site.
The tirst defect should now he in the center of the screen.

A further test has been added 10 the version 2.4 software. Select Test AutoDeskew from the Main-
tenance menu fo get the window in Fiz. 4-12. Click on the HW Test buttons to drive 10 the deskew
points, and on the SW Test buttons to check matching between the screen image and the stored
image files. The window will report results for the deskew operation in microns and in pixels, and
will give values of the error-checking parameters which can be nsed by service personnel for
diagnostics.

Figure 4-12 Testing AutoDeskew

~'W Tesgt DSK1 ISKZ j

Yabdate Aet mape

W Tasl DSK1 w' Frame DSK2 w' Srame |
DSK" w' Fiin DSK2 w Fie
Filatenme

Save Corretafion Arrae As- SAVE

e Ter———

Jethe= Resully Error Checng
Ay OFESLT, [um): Edgedugn Oliset:
[PIXEL } MawGrad'Ret Tt T'A)
XY Pasitan, [um]: VerlGrud(Re! T=L T A):
MaxGad Trreshatd HorrGrad Se!, T T/R)
Sdgetum Threshole: EdgeNum{Rel TstDIR;

—aaded Rarference File Base Name cezsxow Nl

Quit

e
— — S — v ———— e ——

AutoDeskew is set up for this process tevel and product type. Save the recipe with an appropriate
name for this process level.

There are some additional features in the Autodeskew window that were ot touched upon i this
scetion, Please refer to Chapter 5. Reference, for a detailed description of each window item.
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Thus chapter contains a systematic review of CRS hardware and software functions accessible to the
user, with the exception of Autornatic Detect Classification (ADCY), the subject of a separate manual.
Funcrions covered here include all controls in windows and panes (subwindows) in the CRS
software. the joystick controls, and all menu and keyboard commands. Your CRS may not have all of
the teatures described here, depending on which opuons are mstalled.

Privilege Levels

Access 10 Kl./{?fencor CRS functions depends on the level of privileges assigned to a togin account.
The Kug'l'encor CRS sottware supports three levels of users, listed in Table 3-1, Seleeting a
command which reguires a higher permission level than the current account has brings up one of the
messages shown in g, 5-1.

Table 5-1 Account Privilege Levels

Cperator Functions: Operation. Cannot exit from application.
| Directories and Files: System directory (shared files) and
individual user account
| UNIX: Shutdown only

Administrator | Functlions; Operation, contiguralion, recipes, some maintenance
Directories and Files: All application and user files
UNIX: shell, with user restrictions

T

| _

| Functions: All
Directories and Files: All
UNIX: shell, superuser

Service Engineer
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Figure 5-1 Error Messages for Unavailable Functions
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The User Interface

78

The Klla?l'encor CNRS apphcanon softwire has a graphical vser interface with mouse and function
key control. The interface uses X Windows, which implements the window metaphor on the UNIX
plattorm. inuch like the Apple Macintesh and Microsoft Windows operating systerns,

A window is a rectangular area on the sereen for mteracting with a panticular application. It has a
border and a nitle bar, and mav also contain a menu bar and controls and display areas. The user
puints with the mouse and clicks on various menos or graphical controls to interact wath the software
application. Fach window groups functions for some part of the application’s purpose, and the top
menu bar provides access to a variety of windows and some other funciions. For faster throughput,
many of the more commonly-used functions are also duplicated on the kevboard.

Input Devices

To control the KU}:,‘Tencor CRS. you have three input devices at your disposal:

The mouse accesses all functions graphically. Its motion controls the position of the pointer on the
display screen and the buttons allow selection by clicking, double-clicking, or clicking and drag-

oingo,

The keyboard allows entering information (for example, a new filename or a defect code number)
to the operating software. It is also set up with the most commionly used functions for high
throughput single-keystroke operation.

o The jovstick is linked directly to the XYZ. stage controller for manual stage movement,

Mouse
The CRS workstation has a standard three-button mouse used for clicking, double-ciicking, and

clice-and-drag, The lett button is used for almost all operations. The nght button sometimes invokes
4 pop-up menu, The CRS software makes no use of the middle button,

Keyboard

The KLQ;‘l'encor CRS keyboard is a standard 101 -key keyboard with custom functions incorporated
for maximum efficiency. Functions for detect classification are gronped on the numeric kevpad. and
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image control functions are right next to them. Other frequently used functions are provided on the
row of funcrion keys, F1-F12, at the top of the kevboard. 1o, 5-2 shows the keyeaps for the special
funclions.

Figure 5-2 CRS Keyboard Layout

F1 F? F3 Fi Fa Fg F7 F8 Fg FiIp  F11 F12 Pont  Scrot Pause
LD o MAP | REDC |DEFECT | OYHER Wi/ . |coarse| Focus TOGGLE
WAFER SAVE OFFSETIDESAEW| cooes | D'E Laser | BFOF | an ™ |orrger FRAT MENY
Detects & Deskew Ophcs
z 4 fwrre Muaser K1 SK2 8K
Zz L |weTe Lliasen 7 8 9
\ \ ¥ PREY
CEFEGT
Iriensty Controis 4 5 6
mac 4 i 2 3 | ENTEA
NEXT
FINE AF| MaG || 200w l__0 De' |CEFEGT
Magnificaton Detect clpssihicanon

August 24, 1998

For high throughput detect classification, the numeric keypad on the right side of the keyboard is the
focal point of operation. The top row of keys on the kevpad, labeled SK 1. SK2, und SK3, arc
softkeys whose functions change in different sereens. The sequence pane in the lower right corner of
the Start, Load Wafer, Deskew, and Review screens shows the current funciions of these keys and
also of the Enter/Next Defect key. The function of the Enter key in each screen is listed in Table 5-2.
In the Start. Load Wafer. Deskew and Review screens pressing Enter moves to the next screen, or (o
the next step in the current screen. In the Review screen, it moves 10 the next defect in the current list
according 1o the sclection and sort parameters that are active Just above the Enter key is the Previous
defect key.

Table 5-2 Enter Key Functions

Screen Label

Start | StartSeq

Load Wafer Load Water

Deskew Accept
ieview 1 Next Defec-t

Just left of the numeric keypad are the keys that contzol the focus, illumination. and magnpification
functions. There are keys to increase or decrease stage Z height (ZT £4), white light illumination
(WHITET WHITE.). laser light gain (LASERT LASER.)Y, and objective magnification (MAGT
MAG). The ZOOM button cvcles through the four tevels of laser zoorn, The Fine AF button
invokes a fine autofocus operation, It can be used either after a coarse autofocus, or when previous
operatious have left the CRS near but not at fine focus.

The actions of the top row of keys (often referred 1o as function keys) are user-definable, as descnbed
in “Function Keys” on paze 145, They have been factory-configured tor vour conveniceuce and it is
recommended that you do not change them unless you have had extensive training and expericnee
with the KUE//}encor CRS. Tuble 3-3 Tists the key labels on the standird kevboard and the CRS
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80 Kl.Q?l‘encor CRS User Manual, Software Version 24 Rev. D

keyeaps. Six of the function keys are displiryed ar the bottom of the CRS window. The Toggle
Menu key switches to the other six,

Table 5-3 CRS Funclion Key Assignments

Key | CRS Name
F1 | Unload Water
i i I
F3 1 NoAlOffset
4 lsae |
F5 | MapOffst |
6 | RedoDeskew |
F7 | DefectCodes |
F8 | OtherDie
F9 | Wulaser
F10 | BF/OF ]
F11 | Coarse AF
F12 | Focus E-)i-f.se_t
-P_rint :_ Print -
Screen
-Scroll |
Lock |
Pau;;_ E-—'R:\égle;l\zrm_ ]
Stage Joystick

The stage joystick is linked directly 1o the XYZ stage controller, bypassing the Kll};}encor CRS
software. Manual movement of the stage via the joystick does not affect the position and coordinaie
display shown on the screen. Thev are svnchromzed with the actual stage position the next time a
positioning function is activated ttom the screen. To update the position in the software without
moving the stage, use the Update button in the Defect List panc.

A togele switch on the joystick allows the user to alternate between 1wo modes: XY mode and 7
mode. In XY mode, tilting the joystick to the let or right moves the stage along the X axis in the
direction oppasite to joystick motion, so that the image on the screen appears 10 move in the direction
ot joystick motion. Tilting the joystick forward or back moves the stage along the Y axis, also in the
same direction as the joystick, and also opposite 10 screen motion.

In 7 mode, tilting the joystick torward or back moves the Z stage up or down, so that the focal plane

is lower or higher. Again the user must move up 1o see lower down, and down 1o see higher up. Lett
or right movements of the joystick in Z mode have no etfect on the stage.

August 24, 1998
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Most graphies editing applicatons and simulations move the image in the direction opposite to the
Joystick or mouse, so that the user’s point of view moves with the pointing device. Users who have
worked with this oppposite convention will need some time to adjust to the CRS controls, but with
experience this method will become perfectly natural,

Software Controls

Via the mouse, a variety of controls are at your disposal on the sereen. The tvpes of controls are
described in Tuble 3-4, starting with the menu bar in g, 3.5,

Figure 5-3 CRS Application Menu Bar

Fee Screen  Setup User Conlig Mamntemance Prrd

Table 5-4 Window Controls
Control

Description

Menu Bars (above, Fig. 5-3} | By clicking on a menu bar itemn, an associated

pull-down menu appears. Then you can activate
one of the pull-down menu items by clicking on
it. Alternatively, you can press down on a menu
bar item and drag to the desired menu item.

QOption Menus An option menu is similar 1o a menu bar item,
Lsserline but it does not appear along the top of the
1 [ | screen, and the last selected item remains

displayed, rather than a menu titte, CRS option
menus are distinguished by the small bar at the
right-hand end. Clicking on an option menu
opens the menu display. Selection is the same
as in the main menu bar.

Push Buttons By clicking on a push-button, you invoke its
associated action. A Quit button always cancels
the current selection and closes the current
window. When you are trying to quit a function
or the application, you have to click on OK in
order to quit. Clicking on Quit cancels the quit
operation.

OK
Qunl

Toggle Buttons Each click of a toggle button changes its status,
from on to off or off to on. In this case the green
W Enable button is on, or enabled, and the white button is

_ Enante off, or disabled.
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Control

Description

Radic Buttons
v K.onah
@ Codonics

- Codomcghul

| Radio buttons allow a single selection from
1 several alternatives. Clicking on one selects it

1 and deselects the last one active.

... File
Slider Bars
'.__E-:_rf |arTE iy
PR]
Entry Field
Min e
Max | 25

You can move the slider button within a bar in

|

| FineZby 0.1

two ways:

{1) by clicking on and dragging the slider buttan
to the desired value, or

{2) clicking on the gray area outside the button.
This will increment/decrement the slider bar by a
tixed amount. Many scales have 10 as the
increment. Laserlntensity moves by 1, and

An entry field is a rectangular area where you
can enter text and numbers. An entry field

| normally accepts keyboard input oniy if it has

the input tocus (it it does, the border of the entry

i field has a thick, dark frame). Clicking within the

entry field allows it to have input focus.

| The only exception to this rule is the

Classification Code entry field located just
above the soft key display in the Review screen,
This entry field is always tied direcily o the
numeric keypad.

Window drag butlons

Clicking on the L button in a pane and dragging
to another pane interchanges the two panes.
There are also named pane drag buttons in a
bar at the top or left of the screen. Dragging one
of them to a pane brings up the display
associated with the button, and replaces the
button with one for the pane that was replaced.

Files and Directories

Directories

Files on the KI.Q:"'encor CRS are located in a variety of local directorics, and also i directories on
other computers. 1able 5-5 describes the vartous directories accessible trom the application. Note
that depending on your paniicular configuration, some of these directories may or may not be
avarlable. Moreover, directory names can vary somewhat from system o system. In particular, the
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IMIORT. REMOTE. and REMOTLE? directonies can he renamed, and more REMOTE directories
(REMOTEZ3, REMOTEA, and o on) can be created and named.

Table 5-5 CRS Directories

Directory ' Description
SYSTEM Accessible by alf users
USER | A private directory corresponding to the operator's login name. Users
| with operator privileges cannot access files in another user's
directory. Users with administrator or service privileges can access
| any user's directory
FLOPPY | Accesses the 3.5-in. tloppy drive located on the front of the main
| system
OPTICAL Accesses the 5.25-in. magneto-optical drive (optional)
IMPORT ‘ Usually a local directory that is linked via NFS to a remote computer.
Primarily used as a destination for Inspection Systems to deposit
| their unreviewed walfer maps
REMOTE | A directory on a remote computer that is accessible via NFS.
Primarily used as a destination for the KLg Yencor CRS to deposit
reviewed water maps.
REMOTE2 | Same as REMOTE but for a different directocy.
REMOTE n Other remote directories can be defined for communication with
il multiple instruments and computers

A directory s created for cach user, and this is the default directory where all data is stored for that
user. An operator can access just this assigned user directory and the shared syvstem directory on the
hard drive, while an administrator can access all user directories. The SYSTEM, FLOPPY,
OFTICAL. IMPORT, REMOTE, and REMOTE2 directories can be accessed by all users.

All filenames used with the CRS software are keyed with a tile extension. For example: all surface
filenames end with . sur and all volurne files have names ending with . vol. A directory listing
on most media shows only those filenames with an extension that matches the tite type selected,
unless display of all files is selected.

The FLOPPY directory allows reading from and writing to MS-DOS formatted 3.3- in. floppies.
Normally, the FLOPPY directory lists only those filenaes thar match file type selected. However, if
the water map type is selected, all lilenames in the FLOPPY directory are listed,

The REMOTE, REMOTE2? and IMPORT directories are designed for interfacing to a database host
computer, for exarnple, a Kbl/)'encor Quest systemn. Some host computers require two directories
for file wansfer, Iin this case the Kl.Q?l'encor CRS receives a map file in the IMPORT directory and
sends the reviewed map file back to the host computer in the REMOTE directory. Other host
computers need only one directory for both sending and receiving, and this directory is usually
located in the host cotnputer and acceessed troin the KUbf'fencor CRS as the REMOTE directory.
Generally, the IMPORT and REMOTE directorics list only those filenames that match the file type
selected. It the wafer map type is sclected, however. all filenames in the IMPORT, REMOTE or
REMOTE?2 directory are listed. (As part of the installation, the REMOTE, REMOTE?2 and IMPORT
directorics are conticured to the correct network addresses.)
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File Types

[9le types can be distinguished by a three lenter exiension appended 1o the hlename. The file
extensions and their associated lile wypes are listed iy Lahle 5-6,

Table 5-6 File Extensions

Extension - File Type ' Description
.bmp | Bitmap file A captured image file using SGI RGB format.
. j i
rgo |

i | Defect code file

Stores detect codes and their descriptions

.map ' Wafer.map file Descrit;es a water and |ts és-;socia;ed defects

JE T h ;_—Recipe 1i|e—- - ___l_Jser_-aeﬁ;'led?yst;m éett-it;gs_ -
__ | Surface fite - A Kuefkn-c_car CRS image I-ileg the_BD suﬁaée.—_

..t TIFFfle | Acapturedimage file using TIFF format -
’—. _r_- _ -_l_voh:r?_le E- | A K].Qjeﬁcor CHSEée file of the_a_volam_e scan

Bitmap Files

Bitmap images can be loaded and displayed in the librarv window, These are inteaded as reterence
images for defect classification,

A bitmap is any image file that describes the state of every pixel on the display screen at a given
moment, There are many different bitmap formats. On the Kl/?//‘fencor CRS. bitrnap umages with a
Jomp er . rgb extension are stored in SGI's RGB format; bimap images witha . ©i £ extension
are stored in TIFF format.

Defect Code Table Files

The user-defined descriptions of defect codes are stored in Defect Code Table fites, You can edit,
create, save and load these files,

Wafer Map Files

A wafer map file contains information about an entire lot of wafers, Generally a water map file can

handle a lot of two cassettes, and cach cassette can have up to 25 waters, The Yencor CRS
supports many standard wafer map formats, including Tencor File Format (. = £©) and KLA Results
File Format ( .map or . 201). Typical contents of wafer map files are described in Tuble 5.7,
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Table 5-7 Contents of Wafer Map Files

H

Information | Description

Defect information Each detect is specified in defect size (KLA), intensity
(Tencor), location, and classification code {initially 0,

1 unclassified). Defect information is displayed in text format in

the defect list pane and graphically in the wafer map pane.

Wafer information

Waler size, die size, flat orientation and deskew points are
displayed graphically in the wafer map pane.

—_— — —

|dentification Product 1D, lot ID and process ID are displayed in the status
| pane.

Recipe Files

Recipe files are used 1o customize and automate many ot the instrument’s tunctions. By loading a
properly specified recipe, you can set up the tool's scun parmneters and defect sont criteria without
any user inpul. When vou log in. the system searches your directory for a recipe with your name. It
the recipe 1s found, it is loaded automatically, The contents of the recipe are described in Tuble 3-8,
Due to the complexity of these parameters, users with operator privikeges cannol create recipes.

Table 5-8 Recipe File Contents
Information Description

Defect Sont Criteria Defects from a water map file can be filtered or sorted with a
set of sort criterion so that only the desired defects are

| reviewed. The sort criterion can be specified in a recipe.

b—— 4.

am—

Laser scan parameters | Many of the optics parameters can be specified in the recipe.
Contigurable parameters include: camera intensity, laser
intensity, number of siices, scan dimensions, laser scan xy
resolution, laser line, sample thickness, laser display color
oplion, stage autofocus intensities, and stage center offsets.
The system is automatically configured when a recipe is
lpaded.

File Save Options What type of image file to save with a defect map, where to
| store map files, and ADC image save options.

Deskew Options

For patterned and bare waters. Type of deskew information,
where stored, optical settings. waler alignment.

o

ADC Parameters | See ADC manual.

Surface and Volume Files

‘The basic image from laser scanning is a4 two-dimensional image at the focul plane. A volume dma
set is a series of 2D images taken at regular vertical intervals (or slices). From the volume data set,
the system constructs a4 3D image of the surface.

The Kl.l{)fencor CRS allows you te view, manipulate, and store the surface as well as the volume
data scts, The volume data set s1ze is large (512 by 512 by 64 slices cquals 16 megabyies), and the
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Menus

cormresponding surface data 1s much smaller (512 by 312 by 2 bytes = 512 kilobvtes). Both volume
and surtace files are stored with therr history records: date and time of image. wafer mup used,

operalor, product 1D, wafer slot. wavelength. and defect number,

If vou load the image file from the 1op menu bar, the associared water map is also loaded. Note that
you must first unload the wafer from the stage in order to load an image fiic trom the Lop menu bar.,
Loading images into individual 2D or 3D pancs does not update the wafer map, nor does 1t require
removing the wafer from the stage,

-1 5.+ shows the contents of each of the menus in the CRS software, version 2.4, The options on
the Sereen menu change the contents of the main application screen, Other menu selections bring
up smaller windows with further options, in many cases including further menus to select from.

Figure 5-4 CRS Menus

Print

i —

E File. Screen Setup User Config Maintenance Print —=Queue
Image" L ogin Y "Manual Stage Control
Recipe 1 ogout Manual Robot Control
Wafer Map Set Password File Transfer
Defect Code Userdcct
:T: Amage Save || ¥, s serscan Parms ;2::31'_‘:%'?[2:5

Deskew Options ) i
Manual Edit Wafer Map Calibration _
Load Wafer | Defect List Sort Reset Floppy Dnve
Deskew Reamranging Map Reset Network
Review Defect Chart Stage Flatness Test
Yolume imageQuality Test
Surface Sereen Align Stage’'Objectives
ADC Function Keys | TestAutoDsk
Surface Print Misc ADC test
4_Library
2D 3D AL
Yolume Print
2D Profiles
Large Surface
WL 3D Pnint

Maintenance/UserAcct and Maintenance/Calibration are accessible only trom accounts with
Service privilege. shows the commands available to Admunistrator accounts but not to Operators,

The rest are available to all users, whether Operator, Administratog, or Service.

86 Kl.l};'fencor CRS User Manual, Software Version 2.4 Rev. D

August 24, 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




le Menu

I

August 24, 1998

Table 5-9 Menu Functions Requiring Administrator Privilege

Menu ! Function

File Exit

_Se_lup—_ o l.a-sel: Scan Parameters o
i " Edit Wafer Map

Config ' Func!-i_on Keys -
- B Miscellanedus . B
_Maintenance___ ManuaI—Stage Ccmtroi i

| Ma nuai Robot Control

S —

File Transfer

{ LON Diagnostics

| Wafer Load Test

' Sta-ge Flatness Test

| Image Quality Test

J Align Stage with Objectives

Test AutoDeskew

ADC Test

Chapter 5—Reference

Clicking on a menu name in the menu bar at the top of the application window opens the menu, It 15
not necessary 1o hold down the mouse button while making a selection, The user can click on a menu
narie and release the mouse button before moving 1o make a selection, or clicking ¢lsewhere to close
the menu. The altemative is to click on the menu name and drag to the desired selection. Releasing
the mouse button wiile pointing to a menu option activates the option. Dragging the mouse off the
menu and releasing the mouse bution closes the menu without making a selection. Dragging to a

different menu name closes the first menn and opens the new one,

There are also kevboard commands tor selecting menu items. The key 1o use tor cach selection is
shown by an underlined leter in the command nanie, for example, the F key for the File menu. In this
manual the keyboard alternates are shown in both menu illustrations and in using menu and menu

item names in headings.

When a menu is open. pressing a letter key which does not stand for a command on that menu but
does stand for another menu switches to that menu. For exarmnple, with the File menu open, the U key

swilches to the User menu.

Fic. 5.5 shows the File inenu, which contains conunands for loading and saving tiles of several
types, and also the Exit command for terminating the CRS application. Each file type has a different
set of upltions, accessed from buttons or menus on the right hand side of the diadogue box, Except for
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image files. there are ediung functions and a button for saving the edited file in cach tile dialogue

hoy,
Figure 5-5 File Menu I each tile dialogue box. the user selects radio buttons
for file tvpe and locatton, Authorized wsers (those with
223 T . an Administrator or Service account) can select {rom a

R SR U Carfis Memiessr B9 mienuo of user accounts when accessing user directories.

A user with an Operator account can access the user
directory tor that account, but not for any other. Files of
the spectfied Lype are listed in the main scrolling panc,
along with size, die, and ume for each tile, The user
can select a file with the mouse or type a name in the
lext entry box at the bottom. Double-clicking on a tile namne, or selecting a tile and then clicking on
the Load button, leads the image file into the designated pane or panes,

Image File Selection

The Tmage File dialogue box shown in 112, 50 contains navigation and setection controls for loading
volume. surface and bitmap files trom the directories accessible trom the application,

Figure 5-6 Image File Dialogue Box
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Recipe File Selection

In addition 10 leading and saving recipe tiles. the file dialogue for recipe fites in [Fig. 3-7 includes
extensive options for ¢diting the recipe parameters, The buttons at the right bring up windows for
cditing sort criteria, laser seutings, file saving options, and deskew parameters. After a recipe has
been edited and saved, it must be reloaded 1o 1ake effect.
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P 3-8 shows the default state of the sort parameters. with All Defects included as the sole criterion

shown in the hist.

Figure 5-8 Sort Parameters Window

Sart Criterion:
[ 1 All_detects

Pastalp |

Pasteln |

The menu at the bottom left of this window offers the sclection and sort criteria listed in Tabde S- 14,
with the option to include or exciude defects by cach seleetion criterion. Chicking on a criterion trom
the menu brings up its parameter eniry fields, and for sclection criteria other than All, the
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Include/E xclude button. There should be at least one selection criterion, usually AllL 11 no sort
critenion is specified, Sort DefNum MinMax is the detault. Selecting a critenion in the list at the top
and clicking on the Cut button removes that criterion.

Table 5-10 Defect Sort Criteria

Criterion Parameters Comments
All i Select
E;stN o I'N ] -Se{eci_N N
Ejandor;w N S '_N_ - Se_iecl N -
-)gSize_ 0 Min, Max | select ranéé - N -
YSize | Min, Max Selectrange
Flr?e;sity - Min, M;ax :Ealem range_.For Tencor maps -
;g_e_fefftgde_ ______Tl\_mn:@z_; __Se!ect range. Carn be us_ed maore than onceA
X Location | Min, Max Select range
Y Location Min, P\}ax_ Select range
EveyN N | Select atintervals of N
Min Separation N o Select by distance between detects -
Edge Exclusion rﬁm, Max | Select by distance from -tHe wafer edge. =
Sort Size MinMax ' - | Sort in ascending order by defect size
_So_ﬂ S—i:z_é_MaxMin 1_ B ' Sorl_iﬁ descendin_g order by defect size
- Sort Defnum MinMax | | Sortin ascegin;; order by def_e.ct.nJmB;r_ -
| Sort Defnum MaxMin | : | Sortin descending order by defect number
Random Percent i Selét-:_tﬂN%. . o
N per Cluster _i Select N times nuv:nber of clusters
ADC Cc;de ] Select (see ADC manual) a

Some of these cniteria naturally go together, like XSize and YSize or X Location and Y Location.
Others are mually exclusive, like Sort Size MinMax and Sort Size MaxMin. The software will
allow you to choose any combination, even it it doesn't make sense, and even if it results tn no
defects being selected. When selecting, the software stmply goes through and applies the criteria in
order. This flexibility is allowed so that various useful combinations can be inade. For example, the
sOI criteria

L Sort_DefMum Max Min
_Mi N=50, Included

-t DefMum Min Max

result in selecting the last 50 detects and showing them in ascending nurneric order when the recipe is
saved and reloaded. Many other combinations are usetul. such as selecting the N largest or smallest

defects.
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LaserParams

The LaserParams bution brings up the Laser and Imaging control window shown in b1z, 5 4,
It contauns controls for laser and white light image settings, and also water thickness.

Figure 5-9 Recipe Laser and Imaging Control Window

WL Imtensite
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575 |35
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i Zeom?
|
Kumber of Slices LaserLire Samaole Thickneszs (per di'.:_lr_nciter]
HEmn s
;I_ ‘__1 % - -~ - - - -
ZStep Sive: »1dnm

]
Demenzion ¥

256 % 517

The White Light intensity slider bar goes from 0 to 253, with a corresponding change in the range
of white light power. The Aperture slider bar goes from 0 (wide open) to 150 (minimum aperture).
It is active only on systemns with ADC. Reducing the aperniure size by increasing this setting can
improve resotution in some circurnstances. The Laserintensity % slider bar sets the light sensor
gain, rather than changing the laser output, Nevertheless, it has the expected result, thar increasing
this sciting makes the image brighter. The Number of Slices slider bar for 3D images can be set
from | to 128, but should not normally be changed from 64. The ZStepSize slider bar sets the
number of 12 nm steps between slices in a 3D image. It is normally caleulated by the systern, not set
manually. [t is possible 1o change the Dimension Y value with the 256 radio buttor, but not
recommended.

There are two option menus in this window, tor the default ZogomFactor. with choices

« Zoom1i
+ Zoom2
= Zoom4
« ZoomB

and for the default LaserLine sclection, which can be set 10 any one of the three available lines or
all three in combination, with the choices
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g2

» 458
- 488
- 515
« ALL

The StageAF Intensity entry boxes set the laser light sensor gain for autofocus operations. This
should be checked by service engineers and not changed by users,

The Sample Thickness (per diameter) sliders are normally set for the standard wafer
thicknesses used in a fab. These sentings detenmnine the minimum spacing between the stage and the
microscope objective. and must be at least the thickness of any ohject placed on the stage. For any
diameter of water not used at the site of the CRS, the sliders can be lett at 6000, Serting wafer
thickness correctly is critical. If the number entered is too small. the high power objectives can crash
into the waler surlace, damaging the microscope and the XYZ stage in addition to breaking the
water. The standard values for water thicknesses recommended by Sematech are shown in

Lanke S-11, but there 1y great variation in the indusiry, For example, 150mm diameter wafers range in
thickness from from 600-80{ u and beyond. It there 1s any doubt about the thickness of the waters
vou are using, ask.

Table 5-11 Standard Wafer Thicknesses
Diameter | Thickness
100 mm | 550
125mm 1625
150Fm_ R 625 or 675.“—
200 mm :F725‘_ -

KL} Yencor CRS User Manual, Software Version 2.4 Rev. D

The Defanlt buiton sets the current values as the new defaults. When the settings have been adjusted
us desired. clicking on the OK button will exit the window, returning to the recipe file window.

Map/Image Save Options

Hig. 5-10 shows the options that can be set in a recipe for saving defect map and image files. In

nonnal use. defect maps are loaded automatically along with the wafer from one directory used for
importing files from another instrument. When the water has been reviewed and the defects
classified. the defect map should be saved automatically in a different directory, where it can be
retnieved tor analvsis, This arrangement prevents confusion between maps that have and have not
been reviewed. However, an application engineer can set up the recipe to save map files in any
directory accessible from the application.

The Bitmap Image Direclory option menu has the two choices

« Same as map tile

» Explicit

The Map Image Save Options button brings up the window shown in Fio. 3211, which is also
accessible directly from the File menu. The window contains three sets of radio buttons.
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Figure 5-10 Recipe Map/image Save Options Window
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Figure 5-11 Recipe Map Image Save Window
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Etther or both of the defect map and image can be saved, in either TIFF or JPEG graphics file tormat.
Tliere are nine choices for the image source, including three tor wiltite light images, and a selection of
Taser images and 3D slices. The entire screen, including all of the visible panes. can be saved ina
single tile. Dentech-compatible dati can #iso be saved. The OK button saves the user’s choices. amd
the Quit button discards them.

Deskew Options

Fie 5-17shows the Deskew Options window for setting parameters in the recipe, The Deskew
Options option menu at the wp left of this window gives the choices

= Use Map Deskew Info
- Defects as Deskew Pts

Figure 5-12 Recipe Deskew Options Window
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The first as used tor patterned walers, where a die comer or some other fabricated feature is the
natural choice for a deskew point. The second is for bare wafers, which have no features othier than
defects.

A number ot functions in this window are for setting up tor avtomatic deskewing. The deskew
process and the steps i setting up AudoDeskew are described in Claprer 4.7 Auto Deskew.” The
AutoDeskew Option radio buttons turn AuloDeskew on and off on systems where il has been
mstalled. Switching off AutoDeskew leaves all of the parameters in place. so that doing an
occasional manual deskew does not disturb the AutoDeskew setup,

The Deskew Location Offsets [dies]: entry liclds can be used in case a deskew dic near the adge
of the wafer is missing on some waters. The CRS moves inward from the edge by a multiple of o
known die dimension, 1o bring the same feature on a different die vnder the microscope, These
aftsels can be programmed in the First X: and Second X: entry fields for the lefl and right edaes of
the water respectively. and the ¥z entry field in case a Y olfset is needed also,

The Deskew Reference Image File Name eutry ficld contains a file numne which is used as the
starting pexnt tor generating the names for the four image files used in the autodeskew process. In
this case the files would be deskew lo.fl. deskew Thi.tff, deskew 2lo.ift, and deskew2hi Lt

The Capture Deskew Ref Image butions each start the process of captunng a low-resolution and
high-resolution image of the currently selected point. Low resolution is 3, and high resolution is sct
by the user on the Objective for Hi-Mag Deskew: option menu. When autodeskew 1s completed,
the CRS switches to the magnification specified on the Objective Used to Review oprion menu.

The Load Deskew Reference Images button brings the four captured reference images (1wo per
potnt) into memory.

The StageCenterOffset [um], X:and Y:entry ficlds allow manual cntry of a stage otfset in both
X and Y directions, but normally these numbers are calculated and displayed here by the CRS
software, After the CRS displays a deskew point, the user centers it. and then presses the Cale-
StgOffset button to get a display ol the X and Y distances which the stage has moved.

The Default Map Offset X: and Y:enry fields .

The CaleMapOffset button is used after a deskew. The user centers a detect in the image pane, then
clicks on this button. The numbers displayed can be entered into the Default Map Offset ficlds.
Usually several such measurements should be made, and an average laken,

The Flatfinder Offset [degrees]: entry ficid specifies a rotation. normally fess than .57, o be
applied in the software to correct for positioning crrors in the prealigner. This value can be taken
from the Estimated Offset [degrees] value, which shows the rotation calculated in the CRS
software from the deskew results.

The MaxGrad Threshold Lo: and Hi: cniry fields are used for ADC, and are nommally left at the
factory-set values. as are the Low-mag Z-offset entry ticld and the EdgeNum Threshold Lo:,

High: eniry ficlds. See the ADC manwal for further intormation,

As usual. the OK button accepis the entered values, and exits the Deskew Options window, while
the Quit button discards any changes and exits.
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WaferMap
The FileSelection window in [ 7 1% allows the user 1o select a map file to load, and to save the
current waker map. There is also a button to clear the current map. in order to create and save a new,

empy map flile.

Figure 5-13 MapFile Window

prmn
W

Clicking on the ClearMap button brings up the window 1n |, with three s¢ts of radio buttons for
choosing the map file format. waler size, and wafer alignment. Atter making these selections and
clicking on the OK button, the user returns to the MapFile window. where the new map can be
saved. Itis a good idea to save a newly created map at this point, and then save again after editing
other map data.

Figure 5-14 Create Wafer Map Window

]l'.Toncor wKLal

WalarSize- '[-‘, dn  5n . bm ® Emn

Fluthagie- | # ODeg  ¥0eg . 180Deg + 270Deg

Defect Code (DefectCodeTable)

The file dialogue tor defect cade files in ig. 3-15 provides for loading and saving deteer code files,
contaimng the number and name of each defect type.
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Figure 5-15 Defect Code File Window
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Map/lmage Save

Nuxt on the File menu, the Map/image Save Options window is also accessible from the
Map/Image Save window in Fig. 5-10 on puge 93 lets the user select whether 10 save the defect map
and image seperately or together, in either TIFF or JPEG forrnat, with a variety of image options,

There are three choices of resolution for white light images. Options can be set for saving images in a
specific window, or for the entire sereen ineluding laser, white light, 2D and 3D panes.

Exit

The last item on the File menu is Exit. with the window in big, 5-16. Clicking on OK quits the
appitcation, Clicking on Quit cancels the function and retums 1o the application, This is consistent
with the effect of the Quit button in other windows, but can be confusing in this case.

Figure 5-16 Exit Window

OK 12 guit Laser imaging System?

Preaze candirm.

Screen Menu

August 24, 1998

The Screen menu shown in Fioo 5437 hists all of the available sereen layouts for various purposes,
including those detined as pant of the software system, and also whatever other user-defined luyouts
have been ereated using the Screen editor on the Config menu.
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Figure 5-17 Screen Menu The screen favouts above the bar in the middle of the
menu are svsient screens. The first four, Manuat, Load
- e Water, Deskew, and Review, are invoked autonunically
R0 el Ty D GUN- BWdnte P in sequence by the software when an operator logs in.
I T T - i . ) :
Wl and the load, deskew, review seguence is repeated for
MR euch wafer when it is loaded. The other screens are
et available to the user tor acquiring and viewing images,
e K . i . ; -
wax and reviewing saved inages, ADC (Autematic Detect
LT e
A Classification) is described in a separate manual,
WL
e Frezd . . .
8 bromes The screens listed below the bar are user screens. which
syl vary from one systein to another. The Screens

command on the Config menu allows these sereens to
be edited, and new user screens 10 be defined. Several fayouts with different sizes, numbers, and
arrangements of panes are provided. and within each arrangement. any of the available views and

control windows can be placed, See the discussion of the Config/Screen command starting on
N .

Window Panes

The screens are made up by inserting predefined panes into a predefined layout. The layout specitfies
the size and placement of each pane. and provides buttons for a selection of panes for insertion. This
menu of panes is also part of the screen, allowing a user to move punes around during operation. The
availabie panes are listed tn [uble 312,

The Defect Map pane contains ;3 menu with eight selections, Table 5-12 CRS Screen
showing four versians of a zoom panc and the four color codes  Panes
used in them. Likewise the Status pane has six options on its own

menu, Pane name

The predefined System screens. which should not be changed. _Déiﬂ‘f‘lap {Defact Map) -
are Cassette

« Manual Status

+ Load Water SegStat (Seguence

+ Deskew Status}

* Review a
uscope

= Surface Laser
« ADC 2D

= Volume

There arc also several predefined user screens which users may 3D
rearrange 10 suit their convenience. These are
< ADC

= Surtace Print
= 4_Library

« 2D/3D/AWL
= Volume Print
= 2D Profiles

» Large Surface
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In addition. users can create turthier layouts within the available templates at will.

Pane Sizes

All window pane types have three distinetive looks, depending on the size of the window, as
described in Tabilc 5.3 5,

Table 5-13 Window Sizes

Window Size - Description

Large When the size is large enough to show the full tunctionality of the
pane. Typically a large pane is wider than a third of the screen. All
{ controls for a large pane are directly accessible,

Small 1 When a pane is large enough to show its major functions and a few
1 controls but not large enough for full functionality. A small pane can
1 allow access to its full range of functions indirectly through a control
dialogue box.
Button 1 When a pane is less than 95 pixels wide, a button is displayed with the

name of the pane on the button itself. To use the pane, the button
I must be swapped to a larger location.

Pane Swapping

All screens use the drag and drop method 1o swap berween different panes. Click and hold the mouse
on the swap button in one pane and drag it to another pane, then release the mouse button—the two
panes interchange positions. The swap button in an active pane is labeled L. Inactive panes are shown
an named swap buttons,

When switching screens, the contents of a screen’s panes carrv over to the next if there is a
curresponding window type in the new screen. It is conventent, therefore, (o have use screens
containing the same number and types of windows whenever possible, For example. when you
switch from a screen with two 2D windows to a different screen that also has two 2D windows, the
dara in those windows remains the same. If you switch from a screen with three 2D windows to a
different screen that has two 2D windows, and switch back again, one of the three 2D window will
have lost 11s image,

Global and Local Data

Operations originated from the top menu bar are global in natare; that is, they affect all windows,
Operanions originated from within a panicular window affect that window only. For esample,
loading a surtace file from the top menu puss the same surface on all 3D and 2D windows, as well as
loading the wafer map file for that image. Loading a surface from within a 3D or 2D window updares
the surface only in that window and docs not update the wafer map.

Volume data scts are generally large, and there is a limit of only one volume data set (file) loaded in

the svstem memeory al any one time, Theretore, loading a volume file from within a 2D window also
updates all 2D windows.
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befect Map Panes

Faeo 5 1 shows three panes which appear together in the Review screen to display the defect map
created by an mspection tool for the currently loaded water or image. The three panes are described
furthier in Tubie 2-14.The opion menu in the top pane has eight options. four for different defect
color cedes, and four for the commesponding color patentes, These options are described below starting
with “Woafer Map Zevan Vicw " an pace 102, The lower left pane 15 a map of the entire wafer in 11s
correct onemtation showing the die boundaries, with defects displayed as colored dots. Within this
pane 1s i zoom box that indicates the area to be shown magnified at the lower right. The user can
move the zoom box by clicking and dragging on the upper left corner, and can resize the box by
clicking and dragging on the lower right corner, As the box moves and changes size, the zoom pane
updates continuously. The water map pane may akso be used for moving about the wafer.

Figure 5-18 Defect Map Panes
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Table 5-14 Wafer Map Panes
Window element

Full Water View

| Description B

The primary view of the Wafer Map window is the left half that
depicts the entire waler. As mentioned above, this view shows
all of the defects, all of the dice, and the entire wafer in its
proper orientation.

Zoom Pane

The right half of the Wafer Map window is a magnified view of

' a portion of the water. The magnified portion corresponds to

i the blue zoom box that is depicted in the full waler view. To
move the magnified portion, click and hold on the upper left

\ corner of the blue zoom box with the mouse, The zoom
window automatically displays what is enclosed by the blue
zoom box.

The size of the blue zoom box can be varied to increase or

decrease the amount of magnification. To change

magnification, click and hotld on the lower right corner of the

blue zoom box with the mouse. The field of view automatically
; varies in proportion to your mouse movements,

Detect Colors Cetects in the wafer map appear in different colors. The colors
represent different defect sizes (for KLA files) or different
defect intensity values (for Tencor files). Defect colors are
listed in Table 5-15. They can be viewed by selecting

| PaletiSize from the wafer map option menu.

There are two difterent types of cursors on the wafer map: the
| cross and the circle. The cross represents the current stage
| position. Note that if you use the joystick to move the stage,
the cross does not automatically update its position. To update
| the position, use the mouse to click anywhere in the wafer map
¢ window.

Cursors

The circle indicates the next position (desired position) of the
stage if the operator were to click on the GoTo button.

[alsde 3- 13 Tists the colors used in the defect map panes together with the KLA and Tencor values
that thesc colors represent in their respective map files,

NOTE: The KLA Area and Equivalent Length parameters do not correspond to
specific Tencor intensities.
Table 5-15 KLA and Tencor Map Colors

Defect Color KLA Area KLA Equivalent Tencor Intensity
| {um?) Length (um)

— e NS B | JOE e Y e D

'Red <008 ' <025 <50
Orange | <025 | <0.50 || <100 ' |
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| | y .
Defect Color J KLA Area | KLA Equivalent Tencor Intensity
1 (um?) Length (um)
Green <10 , < 1.0 < 150
_ — 1 ; ) = i | N Sreocos e
| Blue < 6.3 <25 < 200
e e = -— - .
Navy =25 ' < 5.0 < 250
Purple <75 < 8.7 < 300
Gray | <2500 < 50 < 350
Black | > 2500 > 50 > 350 {
Moving Around the Wafer Map Window
[f you click on the wafer map, the stage moves to bring that poig under the microscope. At the same
lime, the nearest defect is highlighted in the defect list. Click on GoTo Selected to view that defect.
I you know the exact wafer coordinates of your destination, you can enter them manually in the text
entry lield labeled Next. Enter the X- and Y-coordinates of vour destination (in microns), and then
click on the GOoTo button. The stage moves to the exact coordmates that you specified.
Another usetul teature is that the wafer map and the defect list are linked together. The defect list
automatically highlights the defect closest to the current stage position after a move 10 anywhere on
the wafer map. either by clicking with the mouse or by entering nunierical coordinates. Clicking on
the GoToSelected button in the defect list pane moves the stuge to the exact defect position.
Wafer Map Zoom Views
Frg. 510 shows the zoom view brought up by the first option on the water map option menu,
ZoomSize. It is a magnified portion of the wafer map. corresponding 1o the blue zoom box in the full
view, with the same die boundaries, defeet dots, and water border as in the full view, The defect
colors indicate the size (KLA map) or intensity (Tencor map) of the defects.
Figure 5-19 ZoomSize Pane
==,
A S O O I
s ' !
1
I } |
| | |
1 '
| | . ¥ ' | ] | i
|
1 S S -
3 g [ |
The next three options, ZoomStat, ZoomClus, and ZoomCurr, show the same maps in both the wafer
map pane and zoom pane with ditferent color codings, displayed in the following figures, which
show the other four selections oo the wafer map option menu.
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Waler Viap Palettes

Frz »-27 shows the tour color palettes used for the water map display, The Size palette provides
eight colors mapped to specific size ranyes. The same cight colors can be used for distinguishing
clusters of defects on the Cluster palente. The Class and Current palettes use only two colors. red and
bluc. 1o indicate either that defects are classified or not, or that they are in the current cluster or not.

Figure 5-20 Color Palette Panes
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Cassette Pane

The Cassette pane shown in Fig. 3-21 provides controls for loading and unloading waters, and
indicates which wafers are present. At the left are icons representing the robot arm and the stations
where it can pick up and place waters: the cassctte (CASS, at the bottom), the stage (square, left), the
prealiguer (I-shaped, top), and (if installed) the SMIF (right). During loading and unloading
operations the current station i1s highlighted. and the robot icon changes when it picks up or places a
waler.

For each wafcr slot, the display shows whether there is a water, whether it has been inspected. and
whether there is a map for it. Users can remap the cassette. physically moving a wafer to a particular
slot and dragging 1s representation on the screen to the same slot. The fiest step in leading & wafer is
to click on its slot in the pane 10 select it.
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Figure 5-21 Cassette Pane
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The buttons at the right of the casserte pane control the water loading and unloading process. Their
names and functions are described in Table 5-110,

Table 5-16 Cassetie Pane Controls

Button Label | Function
1st Cass Switch between cassetles on cassette plate and SMIF
. . T e B |
Load Wafer Selected wafer is prealigned and then placed on the stage
Unload | Wafer is removed from stage and placed in its slot
Stop Halt robot, in case of error
Initialize Robot to home position
UsingMap Normally on, this can be turned oft to review a wafer without a map
Flat 0 . The water flat or notch position can be set to 0° {down), 90° (left), 180°
1 (up), or 2707 {right)
Clicking on & cassette slot tor which there is no water map brings up the dialogue box in Fro. 822,
which asks whether to create a new water imap. If you clicked on the slot in error, you can click on
the Abort button 1o prevent creation of a new map. Clicking on OK creates an empty map. which
can be edited in the Edit Wafer Map window. shown in tiz 5-61 on page 137,
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Status/Defect Pane

The status pane is usually displaved at small size. For two of its options. Status and Defect, the

Chapter 5—Relference

No Map Dialogue Box

o Wap for Smiecied Stel

Create hew Map tar Selected Slel.

controls at the right stde are cut off. To see these controls and make use of themn, it is necessary o
drag the pane to a larger display ared, The following figures display the complete panes with all of

their controls, There are six options for this pane, selected from the option menu at the top right.

Talsle 53-17 hists them and their functions,

Table 5-17 Status/Defect Display Options

Option Name

Function

Status

Walfer data, controls for deskew and review

|

Deskew

Deskaw point coordinates, stage offset, start deskew

Deflist

Selected and sorted list of defects

DefCode

List of defect codes

Search

Search patterns

Stat

Abbreviated wafer data

Status Option

[z, 5-23shows the status option of this pane. Much of this display is for wafer data, and the rest is
controls for the deskew and review processes.

Figure 5-23 Status Pane
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Taebic 3 V¥ lists the controds and their functions for the Status Pane.

Table 5-18 Status Pane Functlions
Function i Description

Start Deskew " Stants the deskew process. This button is not necessary
when using sequence mode.

Deskew Off Shuts off the deskew process and removes all coordinate
offset data.

Calculate Map Offset After deskew, you might find that the defecls are continually
offset from the center of the field of view by a repetitive
amount. If this occurs, manually move the defect to the

| center of the field of view (via the joystick) and then click on
the CalcMapOffset button. All defect positions now include
the ofiset value.

Previous Defect/Next | Move stage to the previous or next defect on the defect list.
Defect These buttons have been hard-coded into the rightmost keys
| of the numenc keypad tor faster throughput. (See Fig. 5-2 on
page 79.)
Edit Detect Pops up a special window that enables you to add, madily, or

delete defects in the defect list, (See Fig. 5-24.)

List

i Brings up a new window that displays defect code numbers
| and their associated descriptions. These descriptions are
defined in defect code files.

F19. 5-24 is the Edit Defect window. The scrolling list tabulates the parameters of cach defect. The
infornauon for the sclected defect is copied to the data entry fields, where it can be moedified. New
defects can be appended, existing detects can be removed, and the coordinates of a detect (position,
size, and intensity) can be changed, each with a button at the bottom ot the window, This window is
useful for creating wafer maps tor testing purposes. Note that use of this function is an advanced
operation. Please contact a K].Ig,'fencor applications engineer for proper training,
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Figure 5-24 Edit Defect Window
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AppancDeiect

=L 64440 -37987 25

i
I5 61, =T2TT2? 26944 38
| 62, -53602 -z3056 25
L B3, 253510 —2942% 31
64 . 25318 -2583% 28
. BS. 6473z 28372 12
. -1-F BT3IL -26758 5c

RérnoyeDeims

X

e e e

Deskew Option

96 175 a
N
216 255 J
120 255 3
168 222 N
144 111 B
43 166 b
216 255 |
HadifyConrd Qui

2

Fiz. 3-25 1s the deskew oprnion of this pane. It has the same deskew controls as the Status pane plus
two more. and displays the deskew data rather thano the genceral wafer data. The two extra controls are

for setting the coordinates for deskew points 1 and 2. At the left are the coordinates of the three

deskew points, the number of die between points 1 and 2, and the map oftsets. The lefthand column

contains the X coordinates, and the righthand column the Y coordinates.

Figure 5-25 Deskew Pane
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Defects are displayed in the format described in Table 5-19 for KLA maps with defect size data. The
Xsz and Ysz columns are replaced by an Intensity colunin when reviewing ‘lencor raps.
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Tahle 5-19 Defect List Format

Kugfencor CRS User Manual, Software Version 2.4

Column Number | Data
Def# | Defect number |
© Xum] | Detect X position 1
| YAH_ _Ibefect Yposﬂ?n 3 _
Xsz ; Defect X size
| ¥sz | DefectYsize '
N —méod—m qgéfétﬁ_ags_iﬁc;!_idn code
Clu . Clu_s!er - -
im . Teggle bétween image Auto Save and No -
! Save

Fi=. 5-26 is the Defect List pane, showing data for a number of defects as well as the headings tor a
KLA map.

Figure 5-26 Defect List Pane
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DefCode Pane

Fig. 3-27 is the Detect Code List pane with a list of abbreviated defect code names. The first item,
code 0, 1s for Not Classified. A more underslandable defect code list is shown in Fig. 3-2%. The No
Save button toggles between fmage Auto Save or No Save,

Figure 5-27 Defect Code List Pane
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Figure 5-28 A Defect Code List
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Search Pune

The Search pane (Fig. 3 29315 a conventent 100l for searching systematically for a defect or deskew
point that is outside the field of view, or for jumping from die to die. The benetit is that the sequential
search pattern prevents the operator from unknowingly skipping an area, as is apt to occur when
using a maaual joystick, The StepSize option mnenu has two choices. The finst. 85%LaserWin-
dow. moves the stage by 85% of the current laser window width, taking into account the objective
magnitication as if the laser zoom were set to 1. The overlap between views guarantecs complete
coverage, The Aeset Center button makes the current position the starting point for a new search
pattemn.

Figure 5-29 Search Pane
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Clicking on StartSearch jumps 10 the next arca in the searcl pattern. The user can click on any
square in the pattern and continue from there to the end of the partern. If the user clicks and folds on
the StartSearch button. the stage automatically advances afier a time delay that 1s specitied in Con-
fig-Misc. The scarch pattern spirals outward, following the direction of the arrowheads v the
squitres of the pattern, and highlighting the current square at each step—stanting i the center, and
moving up, right, down, down. left. left. up, and so on. The pattern ends at the 1op left in the square
with the dot. Cheking on StantSearch again from this square brings up the message, “End of search
seguence. Reset center or move to another point.™

Bv changing the step size from 85%LaserWindow 1o 1 Die Distance. as in (1 5-30), this same
wility may also be used 10 compare adjacent die, examining the same area, or even the same single
feature, regardless of the magnification or zovm.. To jurnp to the adjzcent right die, chick on the
s¢uare Just to the nght of the highlighted center square, Clicking on any sguare causes the stage to
move to that position in multiple increments of the die pitch.

Figure 5-30 Die Jumping in Search Subwindow
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Stat Pane

Iig. 53} shows the Stat panc, coniaining just the water data from the Status pane, without the
controls,

Figure 5-31

Stat Pane

KL/‘Q'encor CRS User Manual, Software Version 2.4 Rev. D
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Sequence Panes

There is a sequence pane in cach of the four standard screens, Manual. Load Wafer. Deskew. and
Review. and a ceneric sequence pane i some other screens. Each of these panes shows the current
functions of the three soft keys and the Enter key, together with an appropriate message, The
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Review screen also has an input field lor a defect classification code. The generic sequence pane
uses the Linter key to retumn 10 the Review screen.

b1 5-12 s the Start Sequence pane. which appears in the Manual screen. This screen presents
the controls for manual operation of the CRS, starting from the cassette pane, where the user may
choose any wafer to load. The nomnal review sequence begins with the single control in the Start
Sequence panc. which is the Enter key, {1s function is 10 stant the automatic review sequence, by
going to the Load Wafer screen, where wafers will normally be loaded in numerical order by slon
number.

Figure 5-32 Start Sequence Pane
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There are three tunctions available in the Load Water pane in [tz 533, The user can load a different
map (SK1). skip to the next water (SK2), or load the currently selected water (Enter).

Figure 5-33 Load Wafer Sequence Pane

| Press Enter 10 load selected siot 11

New Map MNeat Water J Load wWater
K- 5KX7 SK3 Enter

When the water is leaded, the software switches to the Deskew screen. The Deskew sequence pane
in Fie. 3-34 provides functions for starting deskew over (8K1), skipping it (SK2}. or continuing by
accepting the current deskew point (Enter).
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Figure 5-34 Deskew Sequence Pane
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When deskew is complete. the CRS is ready tor defect classification. The Fig, 5-27 is the Classilfi-
cation scquence pane, which provides a data emiry ficld for the defect code number, and sott kevs to
20 o the Volume screen (SK1), the Surface screen (SK2), ADC (SK3. if ADC is instatled). and

Next Defect (Enter).

Figure 5-35 Classification Sequence Pane
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Fie. 3-36is the sequence panc used in the Volume and Surface screens, with the single controt 1o
return to the Review screen (Enter) atter examining the 3D images for more information abour the

current defect,

Figure 5-36 Return to Review Sequence Window
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112 KU()’encor CRS User Manual, Software Version 2.4 Rev. D

August 24, 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 5—Reference

Laser and White Light Controls

The comrols described in Table 5-20 appear among the Laser Image Controls in Fiz, 334 un
pace L1E, but affect both laser imaging and white light unaging. Because they are used frequently,
these functions are also accessible directly from the keyboard (Fiz. 5-7 on page “9) for faster
througiiput.

Table 5-20 Mechanical Imaging Controls

Control

Keys

% Description

Objective
option
menu

| MAGT,
MAGL

| Several objective magnifications are displayed, depending
| on which have been instalied. The full set is 5x, 20x, 50x,
100x, and 150x.

FineZ
slider bar

21, zl

The Fine Z stage is a precision piezo-driven stage capable of
making 12 nm vertical steps. The maximum travel of the Fine
Z stage is 50 1.

A vertical slider bar located in the upper right portion of the
| Laser Window indicates the current position in microns of the
Fine Z stage. with a resolution of 0.01 u.

For finer control of the slider bar, use the mouse to click
| above or below the bar (in the channel). Each click ot the
mouse steps the stage in 0.1-um increments.

FineAF
button

FINE
AF

Clicking on the FineAF button instructs the system 1o execute
an autofocus routine. It a focus position exists within the
range of the Fine Z stage, then the autofocus routine finds it.
It the image does not come into focus after an autofocus
command, then try the StageAF command.

CoarseAF
button

. COARSE
| AF

l

For large Z translations, there is also a coarse Z stage that
allows for movements beyond the range of the Fine Z slage.
Consequently, there is a coarse autefocus routine that finds
focus positions outside the envelope of the Fine Z realm. To
execute a coarse autofocus routing, click on the CoarseAF

| button (located just below the FineAF button). The system
automatically finds the proper focus position. lf, after a
coarse autofocus command you find that the focus is good,
| but not great, try a subsequent click on the FineAF button.
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Description

Control | Keys

| feature.

Focus | FOCUS | The Focus Offset feature allows the user to add or subtract
Offset ' OFFSET | an offset value to or from the focus position that was
button | calculated by the autotocus algorithm. This is useful when
| you wish to examine a specific layer of a multiple layer water.
If you find that the layer of interest is consistently out of focus
. after pressing the FineAF button because an alternate layer
1 15 coming into focus, then you should use the Focus Offset

Use the Z up/down keys to bring your layer of interest into
focus, then press the Focus Offset key. The system

. calculates the difference between the autotocus position and
| your new position, and subsequently adds that value every
time the autofocus command is executed. No matter where
you move to on the wafer, your chosen layer will appearin
focus automatically.

Laser'WL | WL/ As discussed before, the Wencor CRS is equipped with
Toggle LASER two modes of imaging: white light and laser confocal. The
| user has the choice of turning the taser image on or off. The
i white light image remains on at all times.

| The Laser/WL button (see ) is a toggle switch that alternates
| | between either white light mode only, or simultaneous laser
and white light mode. It is apparent when you are in white
light only mode because the laser window appears blank.
. Moreover, in white light mode, those control buttons that are
! dedicated to laser use are hidden from the screen.

In laser mode, when using laser lines other than 488 nm, the white light image has a yellowish tint 1o
i, Do not be alarmed by the tint. A wideband vellow filier 1s automatically insened in front of the
CCD camera to prevent damage from the laser when either the 458 nm or 5135 nm line is selected. or
when all three lines are used simultaneously. The unit automatically removes the filter when white
light only mode is selected, and uses a colorless noteh filter when the 488 nm lne is sclected by
iselt. Earlier models did not have the noteh filter. and used the yeilow filter for all simulraneous
laser/white light imaging. See "GEMINT Optics™ on paze 2740 for more details,

Figure 5-37 White Light Image Controls
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White Light Conirols

v, 5-37 displays the white light imaging
comrols which appear on the screen
under the laser image pane. White light
intensity can be adjusted with a slider w
UNMprove contrast in some situations, but
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Figure 5-38 Laser Image
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in normal use the white light intensity is adjusied automatically
for the curreni objective, or set by the recipe. The WL Mode
option menu chooses between bright field und dark field
tlurination. Dark field is better for finding edges and paricles.
and is recommended for most defect classificanon. Systems with
ADC have the Aperture slider activated for use under sottware
control, and some other systems also have this option nstalled.
Although the aperture can be set manually, tlns is not necessary
for normal operaton,

[aser Imaging Controls

The controls described in Tuble 5 2F and pictured in iz 5 5s
allow adjustment of parameters in live laser imaging and tor 3D
luser image caplure, but do not aftect the white light image. The
controls for surface, volume, and slice image manipulation are
described staming jn CVoiume Screen” on puase 130§ some of
the laser imaging controls are not visible on the screen, the
system is in white light viewing mode, The WL/Laser screen
button or keybeard key toggles the laser view on and off. When
the laser view is on, these extra controls appear.

The defauit laser line is 488 nm, which 1s appropriate tor 95% of

applications. There are circumstances where an alternative

wavelength bs more desirable, particularly for subsurfuce

imaging, as described in Chapter 7, " Appliciions.” Contact your
encor applications engineer tor more mformation.

Laser Image Screen Controls

Control

Objective
option menu

FineZ
slider

S. F and SetZ
buttons

FineAF
button

CoarseAF
button

WL/Laser
button

F)escription
Choose from up to five objeclive magnifications.

|

Move the stage up and down within a range of 50 1.

Set start position 1o current height, set finish position to current
heighl, and calculate Z slice height from start and finish positions,
rounded to a multiple of the 12 nm stage height step. If Sand F
are set to be the same, the stant position is set to the S value, the
Z slep is set to 12 nm, and the finish position is caiculated.

Fine AutcFocus

Coarse AutoFocus

Toggle laser image on or off
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Control

ImageAcq:
Vol and Surf
buttons

Laser
Intensity
slider

Zoom
button

Laser Line
gption menu

Pixels
toggle button

Slices
display

StepSize
display

T
| Description

Capture volume or surface image

The laser intensity slider adjusts the illumination level of the
laser image by changing the sensor gain rather than the light
level. The brightest region in the image should be a bright golden
yellow, verging on white. Any region that is white in color means
that the laser photodetector is saturated.

Phatodetector Saturation Protector: When most of the image is
white (oversaturated), the computer shuts the photodetector
down and the image goes black. At the same time, 1he laser
intensity slider bar turns red, as in Fig. 3-37 cn page 52, warning
that oversaturation has occurred. This prevents damage to the
sensar. Lowering the laser intensity below the saturation level
automatically brings the photodetector back on line.

The Zoem button cycles through tour setlings of the scan
mirrors, giving 1x, 2x, 4x, and 8x magrnification, and then
returning 10 1x. There is no effect on the white light image.

The Argon ion laser has three lines: 458 nm, 488 nm, and
515 nm. In addition 10 the individual lines, there is the ALL option,
which combines all three at the same time.,

Sets the horizontal resolution for 3D images to 512x512 or
256x256. Default is 512, which should normally not be changed.

Displays the number of slices in 3D images. This value is setin
the Laser Parameters window, accessed from the Recipe file
window {see Table 5-8 on page 85 and Fig. 5-2 cnpage £1). The
defauit value is 64. It can be set as high as 128, but should
normally not be changed from the detault.

Distance between image slices. A multiple of the 12 nm stage
step size, with 12 nm as the minimum. Normally calculated by the
software. This value is set in the Laser Parameters window,
accessed from the Recipe file window (see Table 5-8 cn page 85
and Fig. 5-3 on page 21). It should normally not be changed.

Unlike the white light image. the laser image has the benefit of zooming the magnification withowt
changing the objectives. This is accomplished by varving the scan angle of the X and Y laser
scanning mirrors. The Zoom key located just 1o the left of the mumeric keypad has the same function
as the on-screen Zoom button,
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Manual Screen

Figure 5-39 Manual Screen

Chapter 5—Reference

After logging in and nitializing
the hardware, the first screen the

- ' user sees is the starting screen for
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manual review, shown in

Fio. 5-24, The bar of screcn
buttons tor dragging to panes is
= at the top. The screen panes
include a water map (middte and
0 upper lefl. three panes). a
cassette map (upper right), and
the Stat pane (lower left). The
Sequence pane at the bottom
right has one active button,
StartSeq, linked 10 the Enter key,
which invokes the Load Wafer
screen to begin manual review.
= The user also has the option to
make use of any functions of the
software in addition to the

ey T s

preprogrammed review sequence

which goes sequentially through the wafers in the cassette. The options include using any of the menu
functions, rearranging panes on the screen by dragging or selecting from option menus, loading any wafer
in the cassette, or switching cassettc stations (if the SMIF is installed).
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Load Wafer Screen

Figure 5-40 Loaa water screen

.The Load Wafer screen in

(S — : ‘ ' [fie. 5-40 s identical to the
A T e e e T = Manual screen, except for the
[Cowmam i 3 T sequence pane. The soft keys
{ ™ - ' e load a new map. go to the next
: B s wafer (skipping the current
' OE = selection). and load the selected
. (e wafer. After a wafer 1s loaded

! 3 — with the Load Wafer button or the
i B = Enter key, the Deskew screen
| . appears.
- - Lo = In normal operation, when
= o i T [ eSS A =1 reviewing a cassette of wafers,
ll": o T - : the user will simply load the
1"'" = —— — selected wafer at this point.For
[ T " - = other purposes the full power of
{ e o e the CRS software 1s available
i S = bt from the menus.

Deskew Screen

The Deskew screen  Figure 5-41 Deskew Screen

shown in [y, 5.3

15 quite different

from thte preceding CR — == = ]

screens, The screen (= |

button bar is at the | Tmew

left. rather than the  |——

top. There are two | = |

image panes at the ==

top of the screen, a - o

large laser tmage Wte dehin jAre, 'c-":-_-

screen at the right, B e B

and a smaller white | = == o2

light image screen

1o its left. The white e S

licht image also o ey w5 e el

appears on a =

scparate monitor, T, . s

— l :

At the middle leftis | = {5 = o el T -

a list of defects, T ) - " =

above the wafer e T e T e

map panes which

include the
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navigation controls and an option menu for the waler zoom pane. The navigation controls are
descenbed inthe section ““oving Arovnd the Woker Map Window 7 on page 1020 The bottom left
pane shows a smitll representation of the whole wafer. To its right is the zoom pane, which can also
show any of four color palettes, depending on the option menu in the pane above. Both the water map
and the zoom window have four options for color coding, described in the sections “Water Map
Zoum Views™ and “Waker Mup Palenes” on page 105, The Deskew sequence pane has three sofl
kevs, RedoDeskew (stant deskew over), Skip Deskew, and Accepl.

The user normally begins by tuming on the lIaser image. The deskew process consists of moving
three conseculive deskew points under the crosshairs with the joystick, and accepting their positions
when they are ready. From the first two points the CRS calculates the angular correction needed for
accurate positioning. At the third point, the user can also set the stage offset from the keyboard.
These two corrections make it possible for the CRS 1o locate detects with an accuracy of a tew
microns over the entire surface of the wafer, Accepting the third point brings up the Review screen.

Review Screen

Figure 5-42 Review Screen With the prelimina-
ries out of the way,
the process of detect
review and classifi-
cation can begin. The
Review screen in
b 3447 keeps the
same arrangement of
panes as the deskew
screen, but changes

SR

the scquence panc.
The controls here are
the data entry field
| for entering defect
codes, the soft keys to
20 1o the volume and
| surface image
Dt s mas . “| screens. and the Next
- e Defect burton,
Mo momas T S B linked to the Enter
s b = B key. The defect code
___I_ : e R T LT ——e) entry field is linked to
the numeric kevpad
everl when the cursor is not pointing at it, This is unlike all other data entry fields, which only have
keyboard tocus when the cursor s within them.

B T

Normally the recipe in use will determine the selection and order of defects 1o be reviewed. The
operator can view the white light and laser images in this screen at various maguoifications, move the
stage up and down to view features above or below the surface, or change to the Volume or Sur-
face screen to get different views of the defect. From the Volume and Surface screens the Enter
key returns the user to the Review screen to enter the defect code number and proceed to the nest
defect. The usual options are available for selecting pane options or rearranging panes as needed
within the screen luyoul. and numerous other functions are available from the menus, A very
convenient feature is changing from the DefList option 1o DefCode. the list of defect names and
codes (see Fio. 3-27 on paze [OR), in case it is necessary to look up one of the more unusual detect
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tvpes, Drageing m a library pane or switching to a library screen 1o look at images of previously
classified defects is also useful sometimes.

The fuser image pane contains the controls for setting up and capturing a 3D volume or surface
image. They are visible only wien the laser image 1s on. (See [os 508 o pgue 71580
Tl 5-22explains the individual conirols for 3D imaging.

Table 5-22 3D Image Acquisition Controls

Control
SetZ

Start & Finish

Surtace

Pixels

Volume

T o
| Description

Clicking on this button instructs the computer to calculate a stan
and finish position for either a surface or volume image. covering
the entire volume in which a significant signal is returned. That is,
the software finds the heights of the lowest and highest surfaces in
the field of view. The software also calculales an appropriate laser
intensity value that does not saturate the photodetector during the
image acquisition sequence. Note that while clicking on this button
sets up the appropriate scan values, it does not execute an actual
image acquisition function. To comptete the image acquisition
process, click either the Surf or Vol button.

When in Laser mode, note two small buttons situated just to the
right of the Z position slider bar - one labeled S and the cother F
These buttons are used to manually select the Start and Finish

position for either a surface or volume image scan.

The Surf button instructs the system to begin acquiring an image
using the Surface image algorithm. This button is not to be
confused with the automatic surface image acquisition button
associated with SK2 (Soft Key 2) or the Surface button in the
sequence pane during Review sequence mode. When the Surf
button in the laser image controls is clicked, the system begins a
laser scan based on the parameters that were manually set up by
the operator using the S, F, and Set Z buttons, while SK2 and the
Surface button set the image parameters autornatically.

The normal laser window dimensions are 512 pixels in X
(honzontal) by 512 pixels in Y (vertical). Click on the Pixels button
to change the window size to 256 x 256,

Like the Surfbutton, the Vo! button instructs the system to begin
acquiring an image, in this case using the Volume image algorithm.
This button is not to be confused with the automatic Volume button
associated with SK1 (Soft Key 1) in the sequence panel during
Review sequence mode. When the Vol button in the laser image
controls is clicked, the system begins a laser scan based on the
parameters that were manually set up by {he operator using the S,
F. and Set Z buttons, while SK1 and the Volume button set the
image parameters autormnatically.
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Control Description

Slices & Stepsize  The Slices readout displays the number ol Z steps that are used
during a surface or volume image scan. This value can be changed
in the Laser Scan Parameters configuration window.

The Stepsize readout displays the slice thickness calculated by the
computer. This value is the Z tinish position minus the Z start
position divided by the number of spaces between slices (rounded
to the nearest 12-nm multiple):

Z Finish Position — Z Start Position

Stepsize = :
Number of slices - [

The first step in acquiring a 3D image, either volume or surface, is o move  Figure 5-43 3D
the stage up 1o the starting height, so that the focal plane is at the bortom of  Image Controls
the image volume. and click on the S button in the laser image controls,

Then move the stage down 1o the finish position at the top of the image

volume. and ¢lick on F. The CRS software calculaies the height of the slices J:TlEI—-J
to fill that distance. It is possible to click on both Sand Fat the same height, ————j
which sets the minimum slice height of 12 nm. This gives the minimum M——]
total height for 64 stices of 756 nim, or 0.756 y. __ Color |
Tit- |+
When the three parameters are set, click on cither the Vofor Surf button to Rot- |+ |
acquire the image data and display the image in the Volume or Surface Zoom-| +

screen. respectively. The CRS steps to the specified slice positions and Translation
records the laser light intensity in a 512x512 grid for each, calculates the P
initial image to display in cach pane, and then switches screens. The process Down | ”E l
of acquiring 64 slices of data and processing them into the nitial images T,

akes 12 sec - Light

takes 12 seconds. ol
The volume image occupics 16 megabytes, so only one volume tmage can M—.—’—J
be held in memeory. Surface images discard most of the volume data after M__’_._l
extracting the surface data. They eccupy half a megabyte. allowing views of ___.Z Scale
several to be displayed in different panes at the same time, Smooth

Both Volume and Surface screens, as well as other 3D image screens, contain 2D slice panes and
3D panes. There are two sets of controls for manipulating them. shown in fie. 3-43 for 3D image
panes, and Fic. 5-48 on puee 127 for 2D slice panes.

3D Surface and Volume Image Controls

The 3D image controls pictured above are summarized in Table 5-25, with further comments
following. These controls are used for manipulating 3D images of surfaces. The CRS software
calculates views of these 3D data sets as if they were moved around in space, with changing lighting
and variable zoom, Images can be viewed in false color or gray scale in several encodings, shown in
[, 53-45 on page 124, The Z height can be expanded to bring out features in reliet better. For quick
manipulation, the image can be viewed at low resolution. allowing the computer to calculaie the new
views faster. When a satisfactory view is reached, toggling to high resolution gives the full detail
collected in the imaging process, Sinee the laser images can be somewhat noisy. a smoothing
function is included to produce a better approximation of the true surface. Some of these functions
are ustrted 1o Fre. 2230 on pave 36 and the three figures following.
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Table 5-23 3D Image Controls

Control . Function
Aeset bution , Return to default view, restoring all parameters
| F:!e bulton Load and save volume (.~ 1) or surface (. =ur} files
To H:—Res button Toggle between low resolution and high resclution display.
Tm - +buttons | Rotate around X axis. Hansnng front edge is posmve
Rot -+ bunons Rotate around Z axis. Clockwise is positive.
Zoom - + bunons Center at a selected pomt and magnify or demagnlly image.
Translation
<- -» buttons Move left or rlght wnhm image, wnhoul rotation. Apparenl
+ image motion is opposite to arrow.
Down Upbuttons Move down or up within image, without rotation. Apparent
image motion is opposite to arrow.
Light
XDir - + buttons | Change direction of virtual illumination along X axis of frame.
| The apparent position of the light source remains stationary
as the image is rotated, so that the shadows move on the
| image.
Brighl - + buttons | Decrease or increase image brightness.
Conlir - +butlons | Decrease or increase image contrast.
Z Scale button | Stretch Z axis and increase vertical relief. Use Reset to
. restore mrtlal value.
Smooth button Use averagtng to reduce |mage naoise.
Y Width slider Select YZ slice for front of image, from range 4-512. The
| surtace behind the selected slice remains visible, while
: higher numbered slices are removed from the image.
The action of the the Tili+ and Tilt— buttons and the Rot+ and Roe1— buttons is shown in by, 3-540.

Figure 5-44 Action of Tilt and Rotate Butions

A -n
P + )
Tilt Rotate

Zoom

Zooming is very frequently used both to achieve higher magnifications and to properly frame the
region of interest within the field of view, While Zoom+ and Zoom— buttons are provided, they
must be used in conjuncnion with the mousc,
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Zoom (nwith Fixed Magnificarion Rario

Move the mouse pointer o the exact center of the defect and click the left mouse button. A small
square zoom box appears. This box represents the new ficld of view that tukes etlect when you press
Zoom+ button.

If vou do not like the focation of the detect relative to the zoom box, you can move the cursor arrow
to a new location and click the left mouse button again 1o reposition the box, You can click as many
times as you wish to reposition the box without zooming the image. The actual zoom cftect does not
accur until the Zoom+ button is clicked.

With this method. the size of the zoom box is always the same. It you want o zoom w o extremc
magnifications, you can use the zoom box and Zoom+ button repetitively. However, there is an
alternate way to zoom that allows varying the size of the zoor box, thereby varying the amount of
magnification,

Zoom in with Variahle Magnification Ratio
[. Maove the arrow cursor to the center of the defect,

2, Click and fold the left mouse button to display the zoom box. Stowly move the mousc to the left
(while the mouse burton is depressed) to shrink the zoom box.

s

Release the mouse butron and click on the Zoem+ button.

Zoom oul

Click an the Zoom- button. Note that pressing the Reset button also zooms out: however, 1t resels
any other orientation intormation (tilt. rotation, translation, ¢tc.),

Translation
The «. —, Up, and Down buttons transiate your surface image accordingly trelative 1o the monitor
image), However, it 1s casier and quicker 10 use the zoom box to reposition the center of your image,

Color

Since a monochromatic light source is used for laser imaging on the Kl.lg’l‘encor CRS . the images
are stored in a gray scale representation, To better distinguish between subtle vanations of gray, the
compuier autornatically maps a ditferent color to cach shade. The colors that you see in both the 2D
and 3D laser images are referred to as fafse color. All 3D surface images are initiatly displayed in
talse color; you can change thein to gray scale if destred.

There are four color schemes available for 3D images, described in Table 3-24. Each click of the
Color button changes the color scheme from one 1o the next in the following sequence,

Table 5-24 Falge Color Schemes for 3D Images

Number Color Scheme | Description
_1 False Colar | -Color mapped to reftected intensity -
7_5 o Gray Scale . | Shades ot gréy mapped to reflected intene_‘.i.ty_
3 -. Height Color - I Color mapped to Z height .
4 _ | No Color —_]_No information on reflected inle-n;t;: shadowing
% allows for observation ot surface morpholtogy

[re. 5-43 gives an example of the same image in each of these color schenws,
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Figure 5-45 False Color image Examples

BT Dt el

L Gadilat

Lad
In

Lighting

The Briand Contrbutions adjust the brightness and contrast of the image, The Xdir button controls
the shadowing of the 3D image by changing the angle of the imaginary light source that sits above
the irnage.

Z Scale

To enhance the surface topography of a 3D image. click on the Z Seale button o increase the scale
of the Z axis. This 1s particularly useful tor very thin defects.

Smoothing

Smaoothing is always recornmended for a more accurate portraval of a 3D image. Each click of the
Smooth button instructs the computer to mathematically average around each point  the entire
surface region. This is eliminates occasional pisel spikes caused by spurious values (noise).
Smoothing every 3D image at least 2 or 3 times is recommended. Note that smoothing is the only
parameter in the 3D window that cannot be undone with the Reset button.

Y Width

To cut a 3D surface image in order to examine the cross-sectional opography, use the Y Width
shder. The stider moves along the Y axis from 4 1o 512 to represent each X7 cut plane. Drag the bar
with the mouse until the image 1s cut along the desired plane.

File
To save a 3D surface image. click on the File button, located at the top just below the Aeset button,
A file loading/saving dialog box appears. Chick in the file name entry field and enter a unigue
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filename. Click on Save and the image is saved for future retricval. To load an image file, select o
directory and file name, and click on Load.

The 2D Panes

The 2D panes are extremely powerful analytical tools. They not only provide views of images from
(he top, but also trom the front and side. providing both crinical topographical and subsurface
information. With practice. you will quickly become adept at taking fuli advantage of their
capabilities and will probably use theny inore than any other window,

When either a surface or volume image is acquired, the system assigns X, Y. and Z axes to the imape
1o allow for orientation controb and axis manipulation. Fso, 5-46 illustrates the conventions used by
the KLA Yencor CRS for 3D images. The block in the figure represents i portion of the water viewed
tromn the left end of the CRS. The X axis runs from the back to the front of the instrument. The Y axis
has its low end woward the water door on the nght side of the case, and s high end at the left, When
viewed on sereen inan XY view, the Y axis runs down the screen.,

Figure 5-46 2D Axis Conventions

Y

-~

s

Morcover, when using the 2D pancs, you need to understand the conventions used to represent the
various two dimetisional view projections. Fig. 5-47 depicts the three different views that are
accessible via the 2D window,

Figure 5-47 2D View Projections

[}
AT T Bre E
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XZ = Front View 7
’
-

The XY cut 1s equivalent to the top view. This is the saine view you would observe with either live
laser imaging or via the CCD camera. The X7 and YZ cuts represent cuts in the interior parallel 1o
the from and side views respectively,

2D Slice Image Controls
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Pz &oas onpoce 127 shows the 28 image controls for viewing slices of 3D images. The tirt
control. the Cut Plane: aption mienu. is summarized in 1:bic 5-25. while the remaining controls are
deseribed in Table 5-70 o e 127, The Cut Plane: option menu contas seven options—XY
Size. XY Cut. XZ. YZ. XZ Peaks. YZ Peaks. and Z Profile. Only the first four apply to isurface
nuages, wlule all seven apply 0 volume images. The XY view 15 the 1op view. Both the XY Size and
XY Cut options provide the same top view of the image. They differ in that the former provides a
cursor box for measuring teatures, while the latter provides a culting cursor that defines and controls
the X7 and YZ views.

Table 5-25 2D Slice Viewing Options

Function | Surface Images Volume Images
XY Size Top view. provides a rubberband cursor for measuring features.
XY Cut Top view; provides cutting cross hair cursors that control the XZ and
YZ views,
XZ Front view; surface topography | Front view; color cross-seclional
information only: controlled by i view of reflected intensity versus
| XY Cut cursor. | depth; controlied by XY Cut
| cursor.
YZ | Side view; surface topography Side view; color cross-sectional
information only; controlled by | view of reflected intensity versus
XY Cut cursar. ' depth; controlled by XY Cut
| curser.
XZ Peaks Not applicable; same view as XZ, | Front view; displays peak
| | reflected intensity pixels versus
l | height; cut-off threshold
. | controlled by slider bar.
YZ Peaks Not applicable; same view as YZ. | Side view; displays peak
| reflected intensity pixels versus
height; cut-off threshold
I controlled by slider bar.
Z Profile Not applicable; same view as YZ. |
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Figure 548 2D
Image Controls

XY - The Top View

The XY option for a volume image is similar to that of the surface image in
that it is a view from the top. However, the two dither in that the volume
irmnage shows a selected 2D slice at a time (including those slices inside the

image), where the surtace image shows a single 31 surface from the
outside. Also note that the XY 1op view of a surtace image possesses an
infinite depth of focus, This differs from the top view that is associated with
J.;m]— a volume image., which is merely a single shice ot focus,
Harizanital Adtypical volume tmage is cownprised of 64 slices, stacked one on top of the
next. The XY view allows vou to choose which slice 1o observe, To control
J the slice number. use the 18t Slice slider bar. described on puge 125
z T
Lo L XY Size Cursor Control
Color | Using the cursor box that is displayed 1o the XY Size option is identical 1o
N that in the Wafer Map window. If vou click and hold on the upper lefi
18] SHes carner of the box, you can move the entire box. f vou click and hold on the
[ 97| lower right comer ol the box, you can control the size of the box. As you
< d vary the size, the numerical dimensions of the box are displayed under the
Spacag Horizontal and Vertical sections of the 2D window,
1
B & RENIS XY Cur Cursor Connol
FrstSlice . L .
1 If vou select the XY Cut option. a pair of crosshair cursors appears. You can
e defime the cutting plane that is displayed in an X2 pane it you click and hotd
| NewSurtace | any\‘.vherc on me horizomal cursor in the XY view. In other wor.drq. the
ORI horizontal cuting cursor controls any open XZ window. Thus, if you want
Qur | to measure the height of particle defect, move the horizontal cutting cursor
ey such that it bisects the panicle. In the XZ window., a profile appears that

represents the protrusion of the panticle above the surface. Now you can
measure the defect in X2 window by adjusting its cursor box such that is surrounds the defect,

Likewise, the ventical crosshair in the XY Cut view controls the profile that ix displayed i the ¥YZ
view. You can control both the XZ and YZ views simultancously by clicking and holding on the
intersection point of the horizontal and vertical crosshairs. Also note that as vou move the cursors in
the XY Cut view, the Hornizontal and Vertical readouts display the actual position of the cursors,

Table 5-26 2D Slice Image Control Functions

Function | Surface Images . Volume Images

File | To load and save images.

Smooth | Executes an average routine to eliminate spurious noise.

Sections i Displays multiple slices {1, 4, 9. or 16) in one | Displays muitiple slices (1, 4, 9, or 16) in one
| window; useful to see progression of detect window; usetul to see progression of defect
| through layers. Only applies to XZ and YZ | through layers. Applicable 10 all views.
| views. !

Color Toggtes image between taise color and gray scale.

1st Slice Identifies which slice is being displayed; | Identifies which slice is being displayed:

linked directly to the XY Cut cursors; not linked directly to the XY Cut cursors; in
L applicable to XY view. | section view, identifies upper left slice.

August 24, 1998
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Table 5-26 2D Slice Image Control Funclions

NewSurface function is executed.

New Surtace

. Not applicable,

Generates a 3D surface image based on the
boundaries defined by First Slice.

History | Source data on current image

Function | Surface Images i Volume Images
Spacing For section view only, defines interval of slices between each view.
First Slice MNot applicable. ! Defines lower boundary to be used when the

The Image File History window in 11y, 3-3% shows information about the current image file and the

water it came fron, including the image file name, product 1D, comments, time, date. account. wafer

map {ile nwine, slot number, laserline wavelength. and defect nurnber.

Figure 5-49 Image File History Window

Cate 18:50. Mow 111897 Caeratar Ravmond
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XZ and YZ VIEWS

The XZand YZ options display front and side views, respectively, of slices from the current surface
or volume. The position of the view is defined by the cutting cursors in the XY Cut view. The XZ
and YZ options function similarly tor volume images as they do for surtace images. but the display
looks significantly different. Since a surface image is comprised of swrfuce data only, its
cross-sectional view is a line representing the surface topography. However, a velume image is
comprised not only of surtace data but also everything below and above the surface. Thus, the
cross-sectional view is a map of reflected intensity versus position. The benefit of the voluine image
15 the ability to see defects located below semi-transparent lavers such as nitrides and oxides.

fst Slice

A typical volume image is comprised of 512 pixels in X, by 512 pixels in Y, by 64 1n Z. When using
2D windows on the K%}encor CRS 1010, you can {with the 1st Slice siider bar) examine any
imdividual siice of pixels in any plane. For example. in the XY view, you are ohserving the top view
ol a 3512 x 512 image. By nmoving the st Slice slider bar, you can define which of the 64 slices is 1o
be displayed. Note that this is the vquivalent of selecting a fucus position durtng live laser immaging.

Incidentally, slice number 1 is the bottom-most slice in Z and slice number 64 is the upper-most slice,

The same principle is used for the XZ and YZ views, Forexample, an X7 side view is comprised of
S12 pixels in X and 64 pixels in Z, Further, there are 512 of these slices along the Y axis. Moving the
Lst Slice slider bar in the XZ view determines which of the 512 slices you wish to observe.

Secrions & Spacing

We just covered how you can observe any single slice of a volume image. However, there are times
when you can wish o observe more than one slice at a time, This is the purpose of the Sections
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button, Sections allows vou to observe 4, 9, or 16 slices simultancously by scctioning the window
into a 2x2, 3x3, or 4x4 erid respectively. Click on the Sections button and it instantly splits into @
2x2 erid. Click again and it becomes 3x3: click again for 4x4; and finally click again to bring 11 back
toa single window,

Click on the Sections button until you have a 3x3 grid. The shice of the upper-lelt square is defined
by the 15t Slice slider bar. All subsequent slices are defined by the Spacing slider bar. The
Spacing slider bar tells the computer what the interval shall be between slices. In the example shown
in 120, 5230, the 18t Slice is sel w0 7 and the Spacing 1s set 1o 3.

Figure 5-50 2D Sections New Surface & Fivst Slice
View in 3 x 3 Grid

AD surfitce images are a subscet of the volunme image data set. In
other words, a volume image contains all the information
necessiary to make a 3D surface image. Thus, if you have

7 10 13 obtained a volume image and wish to create a 3D surface
image. you can do 50 by clicking on the New Surface button.
While this techruque is not as fast as clicking on the Surface
16 19 20 butten during live laser imaging, it does have its advantages.

D surface images are derived from an algorithm that assumies
that the point of brightest reflected intensity for any XY

25 28 31 location is the surface. However, there are instances when this
assumption ts not true. An oxide layer on poly can fool the
" First slice algorithm into believing that the poly is the surtace, since its

reflected intensity signal might be stronger than that of the

oxide, This phenomena can be overcome by using the New
Surface bution in conjunction with the FirstSlice slider bar (not to be confused with the 18t Slice
slider bar), The FirstSlice slider bar raises the lower boundary so that a new data sei can be used to
create a subsequent 3D surface image.

The following procedure explains how to create a new 3D surface image depiceting the oxide as the
true surface (in the above example):
I.  Obtain a volume image.

2. Select a screen layout with two open 2D windows and one 3D window. One of the 2D windows
shouid be 1n the XY Cut modce and the other in the X7 mode.

3. Move the horizontal cutting cursor in the XY view so that the XZ view clearly shows two
signils: the stronger poly signal on the bottom and the weaker oxide signal on the top.
4. Slowly move the FirstSlice slider bar in the XZ view until the lower poly signal is climinated.

5. Click on the NewSurface button. Once the data set has been processed, a new 3D surface
image appears in the 3D window that should accurately portray the oxide as the true surface.

XZ and YZ Peaks

The XZ Peaks and YZ Peaks oplions are similar 1o the XZ and YZ views except that they present
the data in a non-color. pixel forrnat. The peak intensity pixels all appear the same regardiess of their
intensity value. Therefore, you cannot distinguish between the various intensity levels. However,
note that a Threshold slider bar appears in these views, Any pixels which are brighter than the
threshold value appear, while those that fall below the threshold value vanish. Thus, this opuion
provides a more guantitative method of determining the boundartes of multi-lavered structures.

Z Profile
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The Z Profile view is unlike all the others, Nole that the abscissa is a Z position and the ordinate is
reflected imensity (on a scale of | to 255). Thus this view allows vou 1o see the variation in reflected
intensity with Z position {(for any single XY location as defined by the XY Cut view). The sofiware
displavs multiple peaks, which can give complete outline views of lavers or defects in cross. section,
Contact vour KUE;}'encor CRS applications engincer for detuls on this advanced teatnre,

Volume Screen
Frgure 5-51

Volume Screen
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1o, 5250 shows
1wo ditferent sersof
volume images.
The Volume
screen has a laree
XY image pane
conkning a
rubberbhand cursor
for making
NICASUrements, a
smaller image with
crosshair cutting
cursors, and two
small cross section
panes with
rubberband cursors,

The user can —_
replace these views
with any of the
available views
from the option
menus, rearrange
the panes, or drag in
any of the other
available panes
from the pane bar
on the teft.

The large 3D pane
contains the 3D
controls, while the
small slice
windows have only
the Control bution,
which brings up a
menu of 2D
conrols in a
separate window. It
bS8 NeCessary
close this menu
before using any
other controls in the
main screen, It is

p—
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also possible to swap the 2D pane into the larger space, $o that its controls will show np right o the
window,

Surface Screen
1z 5-32 shows two different seis of surtace images, The Surface screen difters from the Volume
screen in having a 3D surface image displayed in the large pane rather than an XY cut of a volume

image, atd surtace profiles in the XY and X7 panes rather than cross-section images.

Figure 5-52 Surtace lmage Screen
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When a surface image is acquired. all the 3D and 2D windows are vpdated with the image data, Since
surface images dare representations of the surface only with nothing undemeath. all 2D front and side
views only depict a topographical tmage. 1t vou wish 10 see subsurtace image intormation, usce the
Volwe image tunction,

Surface Print

[-ir 5573 s an examnple of the Surface Print scieen, It gives several views from a surface image data
sel, together with a white light image.

Figure 5-53 Surface Print Screen Layout

EUETEGT e

L

4 Library Screen

Fig. 5-34 shows a 4_Library screen with four different white light images loaded into its library
panes, This arrangement is convenient for comparing a caplured image with library images of various
defects.
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Figure 5-54 4_ Library Screen

2D/3D/WL Screen

The screen layout in Fro. 3-55 combines 2D and 3D laser surface panes with a white light pane, Tt
would normally be used to show several views of the same defect,

Figure 5-55 2D/3D/WL Screen Layout
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Volume Print Screen

Fios 3236 1w an example of the Volume Print screen, which combines four 2D volurne siice and cut

images with a white light image.

Figure 5-56 Volume Print Screen Layout
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2D Profiles Screen

b1z, 3-37 is similar 1o the previous screen in combining a white light pane slice with cut panes

displaying images from a volume data set.
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Figure 5-57 2D Profiles Screen Layout

| " eapeevin et E i e T s e e --.....-.-!

Large Surface Screen

The extra large pane in the Large Surface screen in Fie, 3-5¢ is useful for examining fine detail in
any sort of image. The example shown here is a surface image, but as usual any of the available pane
butions can be swapped into this large pane for viewing white light or laser images, 3D surfaces, 2D
stices, or cuts.

Figure 5-58 Large Surface Screen Layout
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WL 3D Print Screen
Fiz. 5 59 0s an example of the White Light/3D Primt screen. with a whae light image and a surface
image taken at laser zoom 8. This combination of panes, with large white light and laser imagus, plus

smaller 2 panes. is convenient for making a printed record of a defect,

Figure 5-59 WL/3D Print Screen Layout
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Setup Menu

Figure 5-60 Setup Menu
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The Setup menu shown in Fig. 5-00 includes recipe
setup functions that are also accessible from the recipe
file screen in e, 5-7 on paze 39, The LaserScan
Parms and Deskew Options windows are identical
in both cases, and the Defect List Sort is similar. The

Lowrszan Pamrw | Edit Wafer Map function and the Rearranging Map
o ——— function deal with the curremt wafer map. and the

meet Lot "',:, Defect Chart tunction displays visually the relative
Dt Chmat numbers of defects classified with each code.

LaserScan Parms

See "LuserParons" on paee 91, under “Recipe File Selecrion™, The window brought up by this menu
item and that button are identical in function and appearance.
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Deskew Options

See “Doshew Opaogs o paee 94, under “Recipe File Seleciion™. The window brought up by this
menu itern and that button are identical in function and appearance.

Edit Water Map

P, 5261 shows the window for editing a wafer map file. It displays the current map file name, and
provides data entry fields and menus for entering other information,

Bringing a KLARF map file from a 255X 10 a CRS,

changing it on the CRS, and then returning the file from

the CRS to the 255X will result in an error when attempting
WARNING to load the file.

Figure 5-61 Edit Wafer Map Window

= TR AR
Féename.  adc.map LavD: I Utiragointe

| Descnptan |

‘WaierSize 150mm
FlatOrianiaton Dawn

DoePrich X¥{uml: ["gaz7e0 [ 7asa70

Hcgl:i?l[ﬂurrmﬂi <3697 | -4346

| WalerSiot: [3 ID: |12 EnterToLigl!

[Ho Map:
[Ho Hap} i
13

[Ro Hap; .
{Ho Hap! OK |
{no map} oult

(8o Map;
{fa Wap;

mo-d BN e R

.

This dialog box controls the parameters described in Table 5-27 from the current water map file.
Changes made here affect the whole file: wafer size, flat orientation, die size, deskew points and
wafer [Ds. Individual defect editing can be done from the Sfatus pane,
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Table 5-27 Wafer Map Parameters

Field | Description |
FileName dlspiay Shows the currenlly lcaded water map filename.

! Lol ID eniry ﬂeld = & Allows Eedmng;f_t-h_e _L_O! Idenﬁéatlon nur;b—e.} S s
Descnpu_oFemry field R Alext s:;rmg used u;iescnbe the file. -
Wafer Size opuc;_ men—u_ - Select _1_00 125_150 or EE;rn_ -

| Fl;l_Onematno?opuéu; menu Choose trom Down, Lefl Up and thhl‘ ]

[ IEthe—Ef(;iTéntry f:eld_s_ ] X an-cI\-’ die S|ze-|-n_m|crons not editable for TerEor illes_ D ==
Desl-:e;\.; _ - First deskew location, in microns; not editable for KLA files, wher_e_n E:or_nputed_

from the die dnmensnons

Deskew?2 Second deskew locahon in microns,; not editable for KLA flles where it is
T computed from the die dimensions.

Hegistrallon entry fields . Displays the registration location. The reglslrat:on location should not be

| changed unless you know itis incorrect. Die patterns and defect locations are all
, relative 1o the registration point; theretfore, changing the tocation of the
: regrstratlon shifts the overail wafer map.

Wafer Slot and Wafer ID entry | Accepts a slot number and a waler ID tor that slot A vahd wafer file must have at

fields least one slot with a wafer 1D.

_Slgt mfen_u. - _S_h_ows matchlng omfer IDs and slots. -
_E_nt;I’oLu;t b_l.lt_lo_n_— - ﬁM;kgchanges to the slot menu, entering the wafer (D for the ;;Te—c-i;ied slot.

Ok bunon-— ] Accepts-.éll changes and close;window
| Oui_t buno-n—q ;——__"Dg:;rds alt changes and closes wmdow_ - - ]

Defect List Sort

Fig. 3-6:2 shows the expanded Defect List Sort window available trom the Setup menu. It should
be compared with the window in Fio, 3-% an paze 89, which has the same controls for creating a son
to go in a recipe. but does not display the original and sorted hsts, as here in the panes at the left. This
sort window 1s meant for setting up ad hoc sons, not included in any recipe, when there is some
specitic reason to change the selection criteria and sort order.
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Figure 5-62 Defect List Sort Window
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Sorting the defeet list allows the operator to review and classity a subsct of the original defect list.
Sorting can be executed during a review session or saved/loaded as a recipe.
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Rearranging Map

© 507 s the window for rearranging a Figure 5-63 Rearranging Waler Map Window
water map file. In this diglog box, 30 buttons

are provided. N0 that there |s‘plcm‘\_’ of room o Feamangiig WalcrAleps i
W rearrange a full cassette. The slots with I . i
waler maps are displayed in green. CHasot Nt [T o
N PRegulaCass
) ) . . i 25 5
I'o move the wafer map tront one slot to = — =
249 &0
another " : =
_ , 2 a7
1. Click on the green bufton which Tar T
represents the slot with the water map. 20 a5
2. Hold down the mouse button and drag it 19 a
1o an open slot (light color), then refease % L |
thie mouse hutton. The color of the V7 =2
buttons changes to reflect the slot b 4
chauges. 13 -~
" B
13 33
This drag and drop operation checks for the 12 37
follow crror conditions: 1 =
10 as
It the source slot has no map. there is nothing ] 3
10 move. When the destination slot already i fa
hias & map, it 1s not overwritten. The user can 7 1
maove the map in the destination cel} out of L] £l
the way, and then bring another map to the § %
newly empticed position, 4 x
3 8
Click on OK when done rearranging the . & 2r . “
map. Use the wafer map function on the File LS o S ok
menu to save the new map with an — — —
appropriate name.
NOTE: KLA Users: Do not use this feature if you wish to return the defect map

file back to the KLA 255X for analysis. The 255X does not accept defect
map files that have had their slot number altered.

Defect Chart

oo, 3-0ek shows a detect code histogram, that is, a bar chart giving the pumbers of defects with cach
defect code, annotated with the Recipe file name, Map file name, Lot 1D, Product description, and
process ID. Below the histogram is a line giving the number of detect codes in the current codve file,
and the numnber of defects in the current water defect map. This window can be printed or captured
tor inclusion in a documient. The only user control in the window is the OK bution 10 exit.
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Figure 5-64 Defect Chart Window
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The User menu is displayed in e, 5-03, There are three . Figure 5-65 User Menu
selections, all related 1o user accounts: Login. Logout,
and Set Password.
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Login

The Login command retums the user to the Login window. This is the same as the initial Login
window {see 1. 2-6 on page 3D, It inimally contains a menu of user names, and the Logout and
Quit buttons. When a user name is highlighted. the Password: enury field and the Login button
appear. From this window the user can log in again on a different account. log oul, or guit to return to
the current session.
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Logout

The Logout function 1s similar to the Login tunction. Both end the current user session, but logout
returns to the start screen (i~ o paee 353 rather than the login sereen. The next user must not
only log in, but remnitialize the hardware and software,

Set Password

Fres =-06 shows the sequence of windows for changing a password. The user is prompied o enter the
current password, then the new password. Both appear as a sequence of asterisks, so caretul typing is
essential, Clicking on OK proceeds, and clicking on Quit abandons the process, leaving the previous
password infact,

Figure 5-66 Set Password Windows

Ente: curren! password:

Enter new password:
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Config Menu

Figure 5-67 Conlig Menu The Config menu shown in [z, 3-67 allows
knowledgeable users 1o set up custom serecn layouts,
e function key macros. and system parameters, Several
LB _Soim Tebe Wem r:""‘l e Frw predefined screen layouts are provided in the CRS
:ii:--m-.- soltware, specifying the size and placement of pancs

and the selection of window buttons for dragging. Users
cun modity screens or create their own with whatever
selectton of pancs is useful, within the set of pane arcas provided. Further customization in the form
of new pane layouls and selections of pane buttons is possible. but not frony inside the CRS sottware,
Consult a Wencor applications engineer for details and assistance if you have special
requirements.

Screen

NOTE: Due to the complexity of this option, we recommend that only experi-
enced users of the Kugﬁ'encor CRS make any changes to user screens.

The CRS is configured at the factory with all the necessary screen lavouts, Recalt that there are two
types of screens: Sequence screens and User screens. Sequence screens are used by the computer
duning the normal progression of those events associated with reviewing wafers (for example,
loading a wafer or deskew). There are five sequence screens and you cannot add, delete, or rename
them. However, you do have the option of moditying their appearance. User screens may be
customized or used as the basis for further screen layouts.

User screens are not employed by the software; however, they are accesstble to you by selecting them
with the mouse. You may add, delete, rename, and modify User screens as you wish.

To Create a User Screen

I.  Select Screen from the Figure 5-68 Configure Screen Window
Config menu 1o bring up
the User Screen Edit
window shown in Fig. 568,

12

Click on the User radio
bution under Screen
Type.

3. Click on the Add button to
bring up the Select -

Screen window shown in e | os |
Fiw, 5-69, s i i
!
_ Dmbiles i - e
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4. The Tist box shows the names of various screen layout templates, The namies use the descriptors
20w and o (tor small, medium. and large, respectively ) to represent the window sizes, For
example, alayour with the name =3 4 10 has one large pane on the right. with three smail
windows 1o the left. as in the Surface Print lavout in 1. 5-08 above,

5. Seclect the desired tayvout and then enter Figure 5-69  Select Screen Window
the name that you wish o assign (such as

Big 30 or Report Prine). Click on OK "

when completed. -

Scraen femolale !

0. A miniaturized version of the layvout L « 3%
appears. To rearrange it, drag and drop 1L « 3=
panes into the mini-layout m the normal 1L « 5%
manner. CLIR R ycreen Mamme
laM
7. The 2D, 3D, and Status panes can be |4t -1nm | My Sereen

individually configured tor various
display vptions. Clicking on the 2D pane
or bulton brings up an option menu for
selecting the view (XY, XZ, or YZ) and
cursor type (Size or Cut), shown on the
left in I'ig. 5-70, Clicking on the 3D pane
or button brings up conirols for presetting
the orientation of a surface image, as
shown on the right side in iz, 5-71 Finally, clicking on the Status pane or button brings up an
option menu shown in Fig. 5-7 1, The menu optious are

Figure 5-70 Screen Edit 2D and 3D Option Windows

= Status Figure 5-71 Screen Edit Status Window
« Deskew

= DefectList

* Defode TextStatus Window Optic

+ Search -Sl:uus

= Defauit

+ Short Status

These are almost the same options available in
the option menu in the pane {see " Slatus/Detec
Pane™ on page 1037, alihough there Short Sta-
tus is culled Stat. The Default option. in this window, resets the pane to the default state, which is
the same as Short Status.
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8. When vou have finished defining Figure 5-72 Quit Screen Changes Window
your sereen layout. click on Save.

9. A window appears, asking you 1o

: — , : = --;_;'-__ig. 3 _:‘_-.1 'I‘r:___.,'-u_h'
approve ( OK) or discard (Quit) the | - ! —_ p—

changes. Seryen tayou! hias been cloarped.

If you quit from the Configure Screen || O 19 it witnaut saving?
window, and don't want to save any
changes, you will see the Confirm I oK
before quitting window shown in
Vgl & 7 2 at the right, which asks, "OK 10 =
quit without saving?” Clicking on OK

quits without saving. Clicking on Quit does not quit the screen editor, Instead it cancels the quit
operation and retums you 1o screen editing.

To Modify a Sequence Screen

Click on the Sequence radio button to see the list of available sequence screens. The procedure to
change a Sequence screcen is very similar to that of a User sereen except that vou must adhere 1o the
following resirictions:

* You cannot add, delete, or rename sequence screens. You can only modity their appearance.

* You may choose from any available layout template, It is recommended that you always choose
one that has a rectangular window in the lower right comer 10 accommaodate the Sequence Status
window,

+ A sequence screen must have the SeqStat (Sequence Status) window as part of its fayout. All
other windows are open 1o your choosing {rom the available set of pane buttons.

+ New layout templates with different predefined areas and different selections of panes on the but-
ton bar cannet be created within the application, Consult your KU!:'l'em:or Applications Engineer
if you need other screen layouts detined,

Eunction Keys

NOTE: Due to the complexity of this option, we recommend that it only be
executed by experienced users of the KLJ Fencor CRS.

The simmplest way to use the function keys is 10 bind a single comnmand to each, The CRS software
comes with a predefined binding shown in 140, 5-73,
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Figure 5-73 Function Key Window

T = ——
w SR, FESIE

Funclion Keys:

1 Urioag #2Tagal |F3NoatONzet

F4 Save

£7 DateciCocq F8 OtharDie | FR-wL:Luser | FI0-BFDF

| F11-CoarssaF| 12 FocusSlisd

Fh M.lp-ormel‘ﬁ Redoiiesken

Clicking on anv of these buttons opens the macro editing window for that button, as shown in

Fig. 5-740 The top line shows the key being defimed (F1 inthis case), with the Name entry field just
below it. Any pamie up to 10 characters long can be entered, although of course it helps it the name is
easily remembered and a good reminder for the operations rhat the key will invoke, The tunction

sequence bound to the key is shown i the box below the Name

field. one function to a line. If the

146
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list of functions 1s too long o show in the window ull at once. a scroll bar appears.

Figure 5-74 Function Key Macro Editing Window

; F1: hame Avaitabie functions
last Dafect

Saxt Detect

Fine Auto¥ocus
|Stage RutoFocus
HovePineZlp

(Moverl LnesDown
|Laser LntansityVp
|LaserIntans 1t yDown
Caneralntaensityup
Caxnoralntens:tyDown
gt scan Bange
Surfacae Rog

Smooth surfaca
Toggle NHormal/3ark
Toggle WL/Laser
Lager I {actar
Highar Pawer o&)
Lower Power Qb)
Lagerline Tojgle
Golo pedt die

-

[unicad
Funchions in Ky
tnload
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The list of availabte functions is also a scrolling menu. Vable 5-2% shows the complete List. Clicking

on any function name selects it, Then clicking on the nsert button puts that funciion before the

current sclection in the Functions in Key lis.. while clicking on Append puts the function afier
the current selection. It no line has been selected, the software prompts for a sclection. The Delete

button removes the current selection, it any, from the Functions in Key list.

Table 5-28 Functions for Key Bindings

Name Abbreviation

Last Defect | LastDet
Exl Defect . ! NextDet‘_ N

Fine AutoFocus ‘ FineAF K
"St:g_e_A.utoFocus o . StageAF 1
Move FineZ Up :__FTneZUp ol
_Move FineZ Down FineZDow;—
Laserintensity Up | LaserUp
Laserintensity Down _ L;seran
 Camera Int_ensity Up | CamintUp ]
Camera Intensity Down CamintDn

SetZ Scan Range | SetZ

Surface Acq | SurfAcq

Smooth Surface T—Smoolh
_Toggle: Normah’Dark ! Norm/DarkF

Toggle: WL/Laser _ | WL/Laser
Laser_Zoom Factor ' LaserZoorﬁ

Higher Power Objective i Obj Up

Lower PowerObjective— | Obj Down -
Laser Line Toggle | LaserLineSw B
Goto Next Die | NextDie

ReDo Deskew | RedoDeskew

Calc Map Oﬁseyt. _ ;r Ca-IEMapOffset -
Load selected Wafer LoadWater ]
| Unload Wafer | Unload

Select Next Wafer | Sel Wafer

Volume Acq | Vol Ac _

Camera Mode Normal | Cam Norm

Kuﬂ'encor CRS User Manual, Software Version 2.4 Rev. D

147



Chapter 5—Relerence

Name | Abbreviation

Camera Mode Dark Cam Dark

Caméré Maa‘Polarizeff_T. é;_Polar -

Objective 1 :_Obj 1 o
Obijective 2 ~Tob2
Objective 3 ons |

Obje—ctive 4 _ I Cbj4

Objective 5 | Obj 5
LaserLine458 | 458

Laser Line 488 | 488
Laser Line 515 {515 |
Laser Line All | Alliine

White Light Only | WhiteLight
| Laser Scan | Laser
.Ic;:ept Deskew Point . | Accept Dsk

Popup Def Code Table | DefCodeTable

Switch to 2D Screen | 20 Screen

Switc—h to aD—écreen T 3D Screen

Current Seq Screen | Seq Scre_en

Screen 1 | Ser 1

Screen 2 ! Scr 2

Screen 3 f Scr'j

Screen 4 | Serd

Screen 5 | Scrb

Screen 6 B | Scrg

Screen 7 ’ Ser 7

Screen 8 Scr g

Screen 9 a | Ser 9

Scréen 10 ! SCr”10
' Load Defect Bitmap Def library

FineAF Otfset AF oftset

-SaveMap/Image Popup

| SaveMap/lmg
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Name ] Abbreviation
Classify, SaveMap/img, \ Cls,SaveMap/img,
Next | Next
_FineAF (-)-f;sét_ﬂe—seT ] AF oftset re-s—e_! o
E)n_SE:rTa;n Annotat?c_); ] Captic;— -
Iasﬁ?luster : LastCiué-fer
Next Cluster - NextCluster N
‘Release SMIF Pod ~ | ReleasesmifPod
CrossHair On/Of | XHairOnOft
LPATagOnOff | LpaTagOnOf
| Manuz;i Deskew D:*r_anuaiDsk
Save Map Only R Sa_v;MapOmy N
Save Image Only _ Savetmg_On_ly
_Edil User Ta-lgs - ! Edit User Tags
LPrint Only | PrintOnly

Chapter 5—Reference

Keep in mind that you might find it undesirable to change the predefined bindings, since the keycaps

have been printed with the tactory-defined tunctions.

Due to space restrictions, only six function key names appear at a time in CRS screens. To sec the

other six, press the Toggle Menu key (Pause on standard keyboards).

Misc

An assorument of parameters can be set in the Config Misc. window shown in Fiz, 5-73 for saving
inthe . uvcenfig {ile. The controls in this window are deseribed in Table 5-29, except for recipe
autoload options, which arc listed in Table 5-30. Also from this window these parameters can be
reread to use newly set values, The values do not take effect when set in this window or saved, but

only when . uvconfigis read in, either at startup or from this window,
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Figure 5-75 Config Misc. Window

LaserSave:Timer[ninutes]: 30

SaveBackuphdap T mer]| ) G
1| WhiteLight Mode Cuba it
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Reoipe oac ephons. | aste-load recipe file name]

T8t cholce Product<Pracese D i
and craice: Maruz '

! DelectCoae Alio Load Using ProcessiD _| Erabte

Grass trresnold{o-150] e

waler Courler- )

Usger Drelect Tags B Enable

Copy savey images o prnt gqueude W Enatie

Use reference intangity during auto deshew _ Enabile

Warn if storege uze more thar (%] .‘-.’AZI_

Ednamic Dentech Anmatahon _Enable

Save VARS sastion o KA mad- _TEnable

Error an Unciassitied Dentech Save: _i Enmablz i

Aefead Conixg SaveTofite Quit !

- — — - - _—

Table 5-20 Config Misc. Parameters

Field

Description

LaserSaverTimer[minutes]
entry field

i Specifies the number of minutes of mouse or keyboard inaction betore the system
switches to a standby or idle state. In the laser saver mode, both the laser and
white {ight Halogen lamp are switched to an idle state to prolong longevity.

SaveBackupMapTimer{min]
entry field

The time between automatic backups of the current map file. Default is 10
rminutes. Setting this value to 0 disables automatic backup.
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Field mescription N
WhiteLight Mode option Two white-light-only options are available: with a beam cube in or with the beam
menu cube out. The beam splitter is required in the laser scan mode 10 get simultaneous

. white light and taser viewing, as well as in autofocus. However, with the cube in,
the white light intensity is cut by 50% (although image quality remains unchanged,
and perceived image brightness is down by marginal amount). For very dark
samples, one therefore would want to switch out the cube in white-light-only mode.

| But since the cube has to be inin the laser made, the beam splitter cube switches
in and out every time the laser and white-light-only mode is changed. The beam

| splitter switching is slow and can be a throughput bottleneck. To improve

| throughput, you have the option of keeping the beam splitter iin the
white-light-only mode.

« Cube Out—Brightest white light image, but switching between white-light and
laser can be slow.

» Cube In—Slightly dimmer image for the same camera intensity. but otherwise
no changes in image quality. Signiticantly better throughput and reliability.

Next die position option When viewing a defect, sometimes it is useful to compare the image with that of an
menu adjacent die. The KL Fencor CRS has a bufton that allows you to go to the same
location on the next die.
Use the Next Die Position to specify where the next die is located;

Bottom/Left/Top/Right.
Search Step Delay[Sec] | Defines the time interval {in seconds and hundredths} between successive moves
entry field when using the Search function (see Section 3.5.5. "Search Subwindaw”).
Recipe Load Options: See Table 5-30,
[aute-load recipe file name]
option menus: 1st choice:
| and 2nd choice:
DefectCode Auto Load Use the ProcesslD intormation from the detect file header to construct the name of
Using ProcessiD toggle i the defect code file to load.
button |
Grass Threshold[0-160] | Grass is low-level noise in water surtace images. It usually looks somewhat like
entry field blades of grass sticking up. This parametar telis the software to suppress grass up
| to a centain level, which also suppresses any image data buried in the noise.
Wafer Counter display | The number of waters which have been processed during this session.
User Defect Tags: toggle Marks in the leftmost column in defect list displays, indicating defects that have
button been visited.

Copy saved images to print | When this is enabled, saved images are printed automatically.
queue: toggle button !

Use reference intensity The reterence intensity is the WL Intensity value set in the Recipe Laser and

during autodeskew toggle Imazing Control Window shown in Fig. 5-¢ on page 91. The autcdeskew software

button can be instructed to use this value in comparing images of the deskew points.
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l Field Description
I. Warn if storage use more It 1s recommended that 25% free space be maintained to allow for generation and
| than %] entry field storage of volume and surtace images on demand. If this option is disabled, users

can took in the File Transter window on the Maintenance menu to see the amount

| of free space on the hard drive.
T 2] -

Editable Dentech
Annotation toggle button

Save Dentech VARS | An application note on the use of Dentech equipment and files is available.

section to KLA map: toggle | consult your application engineer for details on connecting the CRS to Dentech
button | equipment and on the use of these features,

Error on Unclassified
Dentech Save: toggle

button
ReRead Config button " Reads configuration file and sets parameters found in it. Used by service
engineers after editing configuration fite.
SaveToFile button Save changes in . uvcontig file.
Quit button Discard changes and exit window.
Click on the option menu Recipe Load Options to see the various antomatic recipe loading
options, which are explained in Tuble 5-30. The default of Manual requires you to load the recipe by
specitying the tilename in the File-Recipe menu. 1f you sclect an option such as First 4 characters of
... the system looks for recipe names that mateh the first 4 characters of the Lot ID. Process 1D, etc,
(depending on your selection).
Table 5-30 Automatic Recipe Load Option Menu
Manual
First 5 char productiD
First 7 char productlD
First 5 char lot ID
First 7 char lot ID
First 5 char processiD
First 7 char processiD
Product ID
Lot ID
—=w————p ==& —
Process ID
Product+Lot ID
Product+Process 1D
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Lot+Process D

MapFile N_ame Match

The two fields described in'Fahle -3 bwere available in the Config Misc. window in carlier
siftware versions, They are now recipe parameters, so that each recipe can have s own values
appropriate to a specific product and process.

Table 5-31 Obsolete

Config Misc. Parameters

Deskew Die Offset
entry field

| For a defect file that contains no deskew information {for
example, KLA Results files), the Kl.q/}encor CRS generates the
1 three deskew points at the lower left corner of three key dies.
The left-most middle die is selected as the first deskew die, the
right-most middle die is setected as the second deskew die,
while the center “00" die is used as the registration die.
Sormetimes a wafer may have no pattern on the outer-most die
locations and the use of a non-existent die for deskew causes
problems. A Deskew Die Offset of 1 makes the die next to the
| outermost dies the deskew die, an offset of 2 selects the dice 2
die space away from the left and right die.

The die offset adjustments applies even to those files that do
have deskew information. The deskew points in a Tencor file, for
| exampile, can point to an incomplete die, or a test die. in this
| case, you can use the Deskew Die Offset to move the deskew
| points to another die,

FlatFinder Angle
Oftset

L

If the wafer pattern is slightly skewed with respect to the water
flat, or if there is an error in the robot teach angle, the wafer
patlern on the monitor screen appears to be tilted. A stage
movement along the wafer's horizontal street causes the wafer
pattern to move vertically. This phenomena can be removed by

| adjusting the FlatFinder Angle Offset. The adjustment resolution
is 0.125° (1/8 of a degree) and a typical value is within £0.5°.

Maintenance Menu

All of the tunctions for dealing with system problems, config.,. g the sysiein, and perfonning

calibration procedures that have been automated are on the Maintenance menu shown in big. 3-70,

Maintenance functions should be used only by trained

service personnel or customer engineers who are very

familiar with operation of the CRS. Functions on the
WARNING Maintenance menu bypass normal software constraints,

creating a variety of possibilities of damage to wafers or
equipment, or injury to personnel. Exposure to scattered

laser

light is also possible.
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Figure 5-76 Maintenance Menu
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Manual Stage Control

it 5277 shows how the Manual Stage Control
window first appears, before any commands have
been executed. There is a menu of cornmands in the
center of the window, allowing control of the stage
position and motion parameters. and of the joystick.
The menu at the left selects one of the three axes ot
maotion for the next command o apply to, Command
buttons are provided 1o initialize the stage. abor the
currently running command, execute the selected
command on the selected axis (if applicable), and
quit. When a command is selected which requires
entry of @ parameter or position value, a daa entry
fleld appears, as in Tiv, 508 o page 133,

Figure 5-77 Manual Stage Control Window
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Figure 5-78 Manual Stage Control with Data Reporting and Input Field
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Fig. 3-79 shows the Manual Robot Control window. At the teft is a tist of wafer positions,
including the stage, the prealigner. and the 25 slots in the current cassette. One of these positions
must be highlighted by clicking with the mouse betore picking up or placing a wafer. At the right are
several control buttons. The /nitialize button returns the robot to its starting state, a function
essential during service but not needed in normal operation.

Use of these functions is under limited safety controls.
Improper usage can break wafers, damage the robot and

WARNING

other components, or injure personnel.
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Figure 5-79 Manual Robot Control Window
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The Aebot Ge! button instructs the robot to pick up a wafer tfrom the selected location. following a
routine programmed into the robol controller 1o retract the robot arm, move 1o the sclected position,
extend the artn in below the wafer, apply vacuum, raise the arm to pick up the water, and retract the

Higii B

If no location has been selected, or the CRS senses a wafer on the robot arm (by monitoring the
VacUuunl PIessure ), an ermor message appears, and the robot does not move, It no wafer 1s present at

the specified lecation, the robot goes through the motions anyway.

Figure 5-80 Wafer on Robot Error Message

Fieage L cad weler first.
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When a water 1s on the tobot anmm. selecting a position and clicking on the Robot Put buttan causes
the robot 1o place the wafer in that position. If the CRS senses a water on the stage or prealigoer. or
the current wafer map shows that the selected cassette slot has a wafer, an error message appears. an
1L 5-nY or el 3252, and the robot does not nove,

Figure 5-81 Wafer Loaded Error Message

Please unlasc water firgt

Figure 5-82 Waler on Stage Error Message

The CRS cannot tell whether there is a water in a cassette slot. In Manual Robot Control, when the
robot s commanded to put a wafer in a slot not known 10 have a wafer, the software asks for
confirmaton of the destination cassette and slot before placing a wafer there. Verify the destination
in order 1o avoird water breakage,

Figure 5-83 Confirm Siot Message

[——-—-ur—. e

Pilaase confirm putting weler La

siot 1. Reglassel’e

It the robot is moving incorrectly, clicking on the Stop button will frecze it. The Quit button exits
the window as usual.

File Transfer

The File Transfer window shown in [z, 5-84 has controls for managing files outside the normal
routine of CRS operation. Files are displayed in two panes, the source on the left (marked From:).
and the destination on the right (marked To:). There are buttons to delete and rename files in the
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source pane. and 1o move or copy files from the source pane to the destination pane. Option menus
allow the user to select from the available directories and fiie types. There 1s a buiton to eject a {loppy
disk. The Target Name: entry ticld displays the name of any file sclected from the source pane.
Entering a new name kere and clicking on the Aename button renames the selected file, Entering a
new name and clicking on eitier the Move button or the Copy button ereates a copy of the file with
the new name in the destination directory, The ditference is that Copy leaves the original file, while
Move deletes it

Figure 5-84 File Transfer Window
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The file 1ype option ment is shown in Table 3-22. ADC KnowledgeBase files and ADC files are
described in the CRS ADC manual.

Table 5-32 File Transfer Window File Type Option Menu
Surface

Volume

Water Map
Bit Map

Recipe

Defect Code

All
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ADC KBase

ADC Files

The file type of a hile is generally indicated by its filename exiension, the portion of the filename
adter the dot, The extension for CRS files 15 the last three characters. CRS file types and extensions
are listed in "lable 5-6 inthe section “File Types™ on puze 34, The File Transfer dialog box usually
lists only one tile type at a time, When the All option is sclected, all files in the directory arc listed
together. When the Water Map file type is selected along with the FLOPPY, IMPORT, REMOTE or
REMOTE2 directory, then all filenrames are listed.

Target Name

Clicking on a file trom the From: directory selects that file for tater deleting, moving, copying. or
renaming. The name of the selected file is also copied 10 the TargetName cniry field. The name in
the entry ficld is used as the new filename when renaming, and as the target name when copying or
moving, You can edit the name in the entry field for the different name desired.

Actions

The actions described in Labic 3-3% can be performed in the File Transter dialog box:

Table 5-33 File Transfer Actions

Action Description
Delete | The selected tile from the From directory is deleted.
Move i The selected file from the From directory is moved to the To directory

| with a filename from the TargetName entry field. Thatis, the selected file
is copied to the new directory and deleted fraom its criginal location,

Copy | The selected file from the From directory is copied to the To directory
with a filename from the TargetName entry field.

Rename | The selected file from the From directory is renamed to be the name
from the TargetName entry field.

File selection

= To select a single file from the From: filename list box, click on the desired filename,

» Clicking and dragging sclects a range of files.

« Holding down the shift key and clicking with the mouse on two different file names also selects a
range,

« Holding down the control key and clicking selects or deselects individual files without disturbing
the rest of the selection, so it can be used to select scattered files.

= Holding down control, and then clicking and dragging, adds a range 1o a selection.

« Holding down control and shift. and then clicking, also adds a range to a selection,

o A waming message is displayed for deleting, coping, or moving multiple files. Only one file can be
sclected at & time for Rename.
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UserAcct

I'he UserAccounting window shown in Faz. 3-83 provides funcrions for creating, deleting, and
editing user accounts and privileges, It is only available to accounts with Service privileges. Each
user account has a name and password set in the entry tields, and & povilege level. set with the radio

huttons, The password may be blank. The prividege levels are described in Table 5-3 Goopage 5

Figure 5-85 User Accounting Window

sy :-'-;,r..qgtl'_.".e-- F
| [ —————— Capy
slnyg Cut | Pasme |
Platie
1 Passaorg:
“ 4 Oporatar
! v Bdmunistrator

_ew | i’

- Service
| . .
Save |

The User Names list box displays the list of current user accounts. After setting up the information
[or a new user account, the information must be pasted into the User list in order to creare the

account. and the User list must be saved, The User Account window buttons and functions are
descrnbed in Tulle 5-34,

Table 5-34 User Account Window Functions

Action | Description
Copy Copies the information for the selected account lo the name and
| password fields and the privilege radio buttons.
— _i = e - — —_
Cut : Copies the information for the selected account to the name and
| password fields and the privilege radio buttons. The selected user
} account is deleted from the User list.
Paste » Create a new user and puts information into the User list, from the name,
| password and privilege displayed. Paste can make multipte user
| accounts with the same name.
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Action T Description

Save Opens a window to ask whether the changes should be saved. Clicking
| on OK saves the changed user account information and closes the User
Account window.

Quit Discards changes and closes the window-

« To create a new account: Enter name and password, and select privilese level, Then click on Paste,

» Tocreate a new account based on an existing gccount: Select existing account, click on Copy.
make changes including a new name, and click on Paste,

» To delete an account: Sclect account to delete, and click on Cut,

+ To change an account: Select account, click on Cut. make changes but leave the current name. and
click on Paste.

» When adding. changing, or deleting accounts, remember that the changes must be saved in order to
take eftect.

LONDiagnostics

The LON (Local Operating Network) is comipletely comained within the CRS unit, connecting the
SGI workstation to the nodes which control various optical and mechanical systems, Each node is a
board with its own processor and two network connections, The boards are daisy-chained in a linear
network topology. This means that if any board or connector fails, the rest of the network beyond that
point is also out of communication, The NEAT stage coniroller and the Equipe robot controller arc
not on the LON, but have their own communications links and their own protocols, which are beyond
the scope ot this manual,

The CRS application software can communicate with each node individually, seiting parameter
values in network node variables or reading the current variable values back, Each node has its own
list of variables, shown below,

In normal operation, there is no need to test or set network variables. LON Diagnostics functions
should be used only by trained service personnel for troubleshooting. configuration, and calibration

of the CRS. These functions are available to Adrinistrator accounts, but not to Operator accounts.

Fio, 3-56 shows the Lon Diagnostics window, Tt contains a large number of controls, which are
summarized in Tabkle 3-35,
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Figure 5-86 LON Diagnostics Window
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=1 | 0 i 4 Zurret/CpticsTtrl & stapbelay
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= 11 Scleno:d c=zl
Laser Line
PRT Cair 17 Apartuore Corl L
755 &Ll w=d 13 Dacking el
f 1 Laserwndelignl
whjteignt
Leser orDn PageSzan Cinl MU pialus:
o —i a = C
Laser Hunidle Laser Aten
idle | Hi Atten(H] CQulaut NV Vaue- [
- ' T aeserm o= 2 Send Tolon '
| Solencid Cantrod -
Chuck Vacuum Loser Shuller Stage Door
farm i Clozed a : Cioze - g
PageScan. | PMT Amp.. FasiZ.. | _ BeadSOPregs | Poil Natvar Quit |
L - — =
Table 5-35 Lon Diagnostics Window Controls
Control Function Comments
White Light Image Control
B : : T TR o
Camera Filter option , = Polar = Polarizing filter
1
menu .
| = 2ndPos » 488 nm notch filter
: + Dim | = Neutral fiiter
| = Yellow |+ Wide band, for laser
|+ All Pass |+ No fiiter
i« Reset[H] { = Home position (All
1 Pass) after full turn
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Control j Function | Comments
Turrel Paosition option 1o 5
menu . 20
\ - 50
|- 100
- 150 |
+ Home - To 5%
| White Light Power slider E 0-255 ' -
Field éelect option m_enu . ﬁ—rig_htFieId
. » DarkField
I _ Laser Image Control o o R
Laser Pc;w;r(mw) slider. = 0-25 = |
PMT Gain sfider + 0-255 - -
_L;ser On/Off opti;m— s On N
menu . Off
Laser Run/Idle option | * Run o
menu |« 1die
ml;asl Z Pos Command | « 04095 * In 12 nm steps :
Laser Line option menu | + 458 a . - No filters in 2nd Pos
- 2nd Pos and 4thPos
|+ 488 |
» 4thPos I
+ 515
L" ALL
Laser/WhiteLight option | = White Light = White light only
menu = Laser « Laser and white light
Page Scan Citrl T 0 < Ix o
« 4 fe 2%
= 8 = 4x
.12

| v 8x
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Control

Function

| Comments

Laser Atten

|

1stPos
Low Atten
3rdPos
Med Atten
Max Atten
Hi Atten[H]

1
2
not used
3
5
4

Solenoid Control

_Chuck Vacuum

None
4in
6in
8in

Laser Shutter

Closed
Qpen |

Stage Door

Close .
Open |

Direct Network Variable Access

LON Nodes list box

See headings following |
“LON Modes” en
page 187

Network Variables list
box

See lists following ‘LON
MNedes" on page 167

LON

NV Status + Readout of Network
Variable value
NV entry field » Enter values toc send to

Send to LON button

Sends value in NV entry
tield to selected variable
at selected LON node

Misc.
Page Scan... - See Fig. 5.87 |
PMT Preamp... x See Fin. 5-68 N I
FastZ... K '

See Fig. 5-83

Read SDP Regs

Register values from |
frame grabber i
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Control Function Comments
Poll NetVars | e Read all LON variables, !
and report an error tor |
missing values i
Quit |+ Close window |
PageScan...

The PageScan... Figure 5-87 Page Scan Diagnostics Window
button brings up the
Page Scan Diag-
nostics window
shown in Fio. 3-07,
with shider controls
for the mirror
asscmbly that scans
the laser beam, In
normal use rhe
amplitude in the X
and Y directions is
not set manually.
The phase, which
relates the tining of
the beam scan 1o
the timing of image
acquisition, is
normally not
adjusted at all. The
Quit button closes
the window,

PageScanne-Cil
Xaghmpl YaxisAmpl

2048 | 1 7048
=1 B s

Khnisfhase

r

PMT Amp...

The PMT Amp... button brings up the PMT Amplifier Diagnostics window shown in o, 3-3%,
It provides several adjnstments to PMT control parameters tor adjusting the PMT response to
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returned laser light, These controls are ser at the factory, and not adjusted in normal operation or

routine mainlenance.

Figure 5-88 PMT Amplitier Diagnostics Window

! - ﬁqu_.":. . s %X TP - T r = AT
= PT gr T RN YL e - N P T ;1

SMTAmacH
AZeraFunctior
ResetFcous ResetPeakDet l I___”_H__._
AFThreshCmdd PV altTmd AZOfnetCma
i = . 25 R
[ ! e I =0
PRAGaInF e AvgAGamF ungt
138 . 175
LG J L3l

Qo

Table 5-36 PMT/AMP Diagnostic Window Controls

FastZ...

The FastZ... button brings up the Fast Z Diagnaostics window shown in 1y, 5-89. These controls
are not adjusted in nonmal operation or routine maintenance. The autofocus threshold is a parameter
used bv the autofocus algorithm, The ZStep 1s setan increments of 12 . The nurmber of framues for

volume imaging defaults to 64.
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— Famt? Diagrelins
Fas:2Cin
AFacusThresh 2Sten FlumFrames
{16 { E4
E I =N s
1
Qun J
o
LON Nodes

Each of the LON nodes has its own set of variables for controlling tts specific function within the
CRS. The ability to read and set individual LON vartables is a powertul diagnostic tool for service
cngineers, but there 1s no reason to use this function in normal operation. The following 13 tables list
the variables for cach of the nodes, including those for options which are not included with every

SVSIEIL.

1 LaserPwrControl LON Node

Table 5-37 Laser Power Control Network Variables

1l SoftWr Ver
2 ResetSratus
3 ModeCnmd

4 laser3tatus

L] Run!i;“_e
Light/Curr
B CurrentCmd

P R S
B fal B3 OF

WLEFwrCheck

SpareCheck

=

o

HeadTempMon
WlPwrSupMen
LaserPwrMon
CurrMaonitor

s | - v

[T el e
[ma R Ve
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2 CameraFilterWheel 1LON Node
Table 5-38 Camera Filter Wheel Network Variables

3 LaserLineFilter LLON Node
Table 5-39 Laser Line Filter Network Variables

el < BT s

Stepbelay

4 LaserAttenFilter LON Node
Table 5-40 Laser Attenuation Filter Network Variables

PosStatus

& SreplCnt

9 ScepCelay

3 Bright/DarkTield LON Node
Tabte 5-41 Bright/DarkField Network Variables

1 SoftWr Ver

< HesaltiLdatus

? ModeCmd

6 Page Scanner LON Node
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Table 5-42 Page Scanner Network Variables

XAaxisampl

YAxisAmpl

7 FastZ Ctrl 1.LON Node
Table 5-43 Fast Z Control Network Variables

1 SofcWr Ver
2 ResetStatus
4 GPMQU'IF:

4 COpStatus

5 OpPariArrl

§ OpParhrx2

7 OpSosArrl

8 OpStsArrz

2 AFocusThnresh
10 ZPositicnCmd
11 ZControl
12 MuxSelect
13 Zstep

14 NumFrames
15 Z3tatus
1o PosStatus
17 Intensityd
18 Intensityl
12 Incensity?
20 Intensity3
21 Intensityd
22 Intensity3
23 Intensityb
24 Intensity?
25 Intensitys
26 Intensityd
27 Intensityl0
28 Intensityll
29 IntensitylZ
32 Intensitylld
31 Incepsityld
32 Intersityls
33 SelfTest

34 AutoFocus
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8 PMT Amp LON Node
Table 5-44 PMT Amplifier Network Variables

ha

5

F

=t

[ e i =

—
Sy W o g R P O W =M s L

I S T TR e o e
[ B |

(R

[ L e
s Lad

wn

[T R TR L

[ o B I - A

o U }

dad Ll Y

o L
(S 8]

StartConcidAF

StopCont iAF

SoftWr Ver
ResetStatus
ModeCmd
Status
OpfarArrl
OpParhArr?
Opitsarrl
OpStsArr2
EesetFocus
ResecPeakDet
FocThressStar
EMTOwverLoaded
EMTClamped
AFThresCmd
FMTVoltCmd
RutaZezoCmd
RiercCainkl
AZeroGaink?z
AZeroBaink3
AvghutofGainkl
AvghurtoGaink2
EBughutoGainki

a
PkButaoGain
AvEAutoGain
ReazdivgWideo
FeadPkvVideo
ReadPMTHY
FeadlaserbBwyr
ReadVideciZero
ReadFacus
FeadPmtCvid
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9 Turret/OpticsCtrl LON Node

Table 5-45 Turret/Optics Conirol Network Variables

T

10 Cassette Switch LON Node
Table 5-46 Cassette Switch Network Variables

gl

SCLLWr Ver
Feset3tatus

ModeCma

Si1zeStatus
InterlockStat

11 Svlenoid Ctrl LON Node LON Node
Table 5-47 Solencid Comntrol Network Variables

[ S = S T I )

Coorstat
CheckVacsStat
HouseVacStoat

12 Aperture Ctrl LON Node
Table 548 Aperture Control Network Variables

[
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13 Doacking Ctrl LON Node
Table 5-49 Docking Control Network Variabtes

L 5o I Ver

Waferl.oadTest

Pio, 5-000 shows the window for the wafer loading test, The user can set the number of test cyeles 10
cxecute, has the option of initializing the robot betore running a test, and has several options for
testing accuracy of water placement, ranging from a 2 1-point defect location test to a simple pick up
and replace withow even loading the wafer to the stage. The test can be stopped at any poiul.

Figure 5-90 Wafer Load Test Window

24 Raobel oHiine
oz Intalge
-
M S
m -
19 Tos il e o i
i weilolion: | FuliTest 21dets
1
17 | w FullTest 13dets
1§ wr FullTest 5dets
— :": | # FullTes! 1detn
v . < NoStghaye
12 | . NoSigLoad
11
10
9 | StariTest
¥ e
7 StopTest
LS
&
q
3 Cuil
2
1
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Calibration

Jlie. 5.41 shows the LaserScan Calibration window, It shows laser scun purameters tor each of
the four zoom levels. The detault values are listed in Tubic 5-30, Clicking on a laser resolution value,
corresponding to one of the four zoom levels, brings up the corresponding display of scan amplitude
in both the X and Y dircetions, These values should not be changed.

Figure 5-91 Calibration Window

S<an prrameters.

Qo1 XY 3257 3500,
Qaj2 3797 3530
| On{3 J297 3530,

Opi4. 3287 3510,

1848 1750, 329 875 412 438
1648 1750, 829 875, 412 338
16845 1780, 229 8T5 412 438
164% 1750, %23 8§75 212 438
YO4E 1780, #249 875 432 438

oo(s 3297 3500

- - ! ]
Oy [ Hezol. [z00 % Amp.itode:

23 5C

50 25

190 =2.5 Y Amplitude:

150

Save G : "
e e R ey

Table 5-50 Laser Scan Parameters

Resolution T Amplitude
100 | 3400

50 | 1700

25 | 850

12.5 " azs )

Clicking on Save in the LaserScan Configuration window brings up the dialogue box in
Fiz. 392, Click on OK 10 save the new zoom amplitudes for the selected objective and zoom level 1o
cuvconfio, or QUitto abandon changes.
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Figure 5-92 Contfirm Saving Contiguration File Dialogue Box

Plerse condirm replasing configuraticn

lde an degk

Reset Floppy Drive

It a problem develops with access o the floppy drive, this command will reset and remount the drive,
A message window, shown 1n Fig. 5-9 3, appears during the process. A reset will take carce of most
software problenis with accessing the drive. Rebooting is rarely necessary, but is required if the resel
command does not cure the problem, See ~Lockup Recovery ™ ou paze 277 for turther details of
recovery procedures, If neither a reset nor a system reboot solves the problent. the contiguration files

and hardware should be checked by u Field Service Engineer.

Figure 5-93 Reset Floppy Drive Window

PR Ty N T T AR

a = —ma i e =
[ — e e e e e g e T

Resetiing Flappy Unve Flaase wain

Reset Network

If a problem develops with access 1o the network, this command will reset and remount the network
and network drives assigned 1o REMOTE directories. A message window, shown in B, Y 04,
appears during the process. A reset will take care of most software problems with access to the
network, Rebooting is rarely necessary. [f neither a reset nor a system reboot solves the problem. the
configuration files and hardware should be checked by a Field Service Bneineer,

Figure 5-94 Resel Network Window
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StageFlatnessTest

iz, 395 shows the results of a Stage Flatness Test. The numbers represent heights above the
nominal chuck surtace, with Q representing powts oft the edge of the water. The range of the
numbers apart trom the O values should be within 10w, In the example, it is over 1Oy, When the
window comes up, the large results area is blank, and the detault values for the current water size are
emtered in the Spacing fields. These numbers should normally not be changed. Clicking on Start
begins the process of scanning at intervals across the surtace, finding the focus at each XY location,
and recording the stage height at that point.

Figure 5-95 Stage Flatness Test Window

o Swpe s wel o o
Flatmese tas! measures 7 heights at regule spacsyg across wafer
Specinglum]: XY« | 14000000 tacongon
c Q L u] a ] Q C [u] il o Q
11 Q r Q¢ 1304 13894 1152 LOQC B25 4 ) Q
21. 4] C 1104 13049 1456 11&8 19048 952 752 v} Q
33 Q BBC 1708 1288 L1456 1236 €24 864 TEQ 576 Q
44 J 776 344 1229 1472 1944 104 640 T2E 608 a H
85 2 664 976 1208 1332 1416 &40 584 7Ti2 563 Q
66: 0 736 528 1436 1728 1592 L3352 8312 gQ8 520 a
7. O T8 1288 1754 1656 1272 15404 1472 832 480 4]
B3 a L 13160 153s 189646 1736 L1584 1144 872 0 Q
89 a C Q 1632 “HOO 1%92 1&24 1208 y) o n]
113 Q C 1] a ] Q |73 o 4] ju} Q

ImageQuality Test

g, 3-96 shows the results of an Image Quality Test. These results depend on ADC setup
parameters. Sce the ADC manual for details.
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Figure 5-96 Image Quality Test Window
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Quit

Align Stage/Objectives

g 5-U7 shows the window for aligning the stage (o the 150 objective. A similar window appears
for each of the other objectives, in sequence during this test. When the image is aligned, click on the
Done button. The CRS will query the stage controlier for the current position, and record the offset
tor the objective. When all of the objectives have been aligned, the window in Fiz. 398 appears
asking whether to save the new values. In any of the alignment windows the Cancel button will
alyort the alignment process withowt making changes to the systern configuration, and will exit. In the
last window, clicking on OK saves the changes, and clicking on Quit exits the window without
saving any changes.
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Figure 5-97 Align Stage/Objectives Window

Focus uging joysick, and en cenlar
varget tealure under crosshair lor 150X objective

Center Fine 2 Back to LY Start|

Dome | . Carcel

TestAutoDsk

Ir1g. =-99 shows the initial state of the Test Auto Deskew window. There are tests of the hardware
{for locating the first two deskew points), the software (for comparing the captured irmage tiles with
the current images), and the image files. The tests return various measurements which an expen can
use 1o evaluate the AutoDeskew process,
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Figure 5-99 Test AutoDeskew Window

T R TG T e s 1 T T o 1
Hw Tak! _ DERY O8K2 |
i
Vakdate Ret mage
¢ Tes! PSK) w' Frame DGK2 w: Freme |
‘ DSK™ w' Filn DSE2 w Fie
Filed ame:
Save Correanen Hrryy As SAVE
Jlenmpa Results Ee-or Chechrig
XY OEFSET, um]. dgefrign Oltset:
{FPIXEL! MarGragiRet TaLT'A}
¢ Pasiten, [um]: VetGradiRel TeLTR) :
dMaxGrag Thresnaid HaorzGrad Fe! Ter T'A):
Tdgebtvurn Threshels: Edgeum(Rel T2 OHIR;

_naded Raterence File Base Name aesxow.bd

Print Menu
The last menu, Print, is shownin Fic. - 100, The Print command sends images for printing and also
can save images o files, while the Queue command reports the status of images sent 10 the printer

but not vet printed.

Figure 5-100 Print Menu
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Print

[ip. $-101 shows the PrinterConfig window brought up by the Print command on the Print menu.
with radio buttons tor three types of printer and tor saving an image to a file. When a printer is
selected, a data entry ficld appears for the number of copices to print. Clicking on OK sends the image
1o the printer, When the File radio button is checked, the entry field does not appear. Clicking on OK
prines up the Fife Save window, allowing the user to enter 4 file name and choose the directory to
store it in, The Quit button has its normal function, abandoning the print process and closing the
window. The image file tormat can be either JPEG or TIFT, sclected in the Map/image Save
window on the File menu,

Figure 5-101 Printer Window
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Quit l

Queue

[, 5-102 shows the usual state of the Print Queue window, with a message saying that the queue is
empty. When several images have been sent for printing in a shont time, this window will list those
currently waiting to be printed.

Figure 5-102 Print Queue Window

Print queue is amply
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System Startup and Shutdown

The following two sections desceribe the proper technique 10 power up and power down vour
Kl.Q?fencor CRS system. Normally the system should remain on at alt nmes so these procedures are
rarely necessary.

System Startup

The system is started from a power off condition by pressing the green QR button at the front of the
machine, When the large red emergency off (EPO) mushroon button has been pressed. it must be
released betore power can be applicd, Release the emergency off by rorating it counterclockwise
until it pops out.

The computer operating system gous through its normal initialization process and finally the

encor CRS operating software appears on the screen, A series of initiulization and login
windows appears, See “Logeiie In™ oy page 30 in Chapter 3.0 Tetorial” for details, including
illustrations of the windows,

System Shutdown

Normally the systemn should remain on at all times unless you anticipate & unusually long duration of
non-operation {2 weeks or more), In this event, you need to properly shut down the system,

NOTE: The system can be powered off ai any time using the red Off button or
the large EPO switch on the front panel. However, the file system of the
compuler's UNIX operating system incurs small amounts of corruption
if the system is simply powered down rather than shut down in an
orderly manner. This damage is routinely repaired as the computer
system boots up at power on. However, if the system is repeatedly
turned off without an orderly shutdown, the accumulated damage can
be enough to cause the automatic repair process to fail. Therefore,
before turning off power to the system, a proper system shutdown
process is recommended.

To perform a system shutdown

1. Lowcerthe Wencor CRS application by clicking oo the small square at the vop left comer of

the screen. and selecting Lower from the mienu that appears.

2. Afier the CRS application 15 lowered, a sct of buttons appear at the top left of the screen. Click
on System and another pull-down menu appears. Click on System Shutdown.
A window appears, asking if vou really want 1o shut the systemm down; click on Yes.
The computer systemn now begins its shutdown process. After a minuie Or $0, a message appears
indicating that the shutdown is complete and that it is OK to turn off the machine, Tum off the
machine by pressing the red Off bution,
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Error Messages

August 24, 1998

This 1s not a complete listing of error messages which the CRS software can display, but mncludes
many ot the most common varicties, including wamings of hardware faults, software taults. and
OpETator ¢rrors.

Allempling to access the menu bar or any controls in a background window while a foreground
window is open will result in a beep. and the command selected will not be executed.

Hardware error messages can sometimes be caused by software ermors in communicating with the
hardware, as well as by faults in the hardware or communications lines. Try restarting the

application, rehooting the system, or cycling power, If nonte of these suttices. service is required to
locate and correct the tault.

During the startup process, a failure to communicate with a controtter, or a failure of the controller 1o
respond correctly, will result in an ermor message like that in Fig, 5102,

Figure 5-103 Hardware Initialization Error

Cannot |mifiatize nardware Conlinue?

LaserfarCantrof1):Soitwr verf1]

If the robat is not initialized. any command which calls for robot motion will fail. It initialization has
not been done at all, the error message in Fig. 5-104 will appear, Restariing the application or
rebooting will usually deal with the problem. An administrator can initialize the robot from the
Manual Robot Control window, If an attempt to initialize the robot fails, the error message in

g 5-105 will appear.

Rabet NOT initlaiized yel,

Plense nitialze robot tirs:.
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Figure 5-105 Robot initialization Error

carinol iqitalire reoat,

Habot OHine

Hardware faults can make 1t impuossible 1o rotate the microscope turret to a requested ohjective. The
CITOr message In B, 50100 resulis,

Figure 5-106 Microscope Objective Error

pam=——r—memle LS ————————

Couwid mal1 change objective

A failure of communication with the white light camera when attempting to send it scttings results in -
an error message like that in Fie, 5107,

Figure 5-107 Color Setting Error

Errot cannot sand Color s#iling 1o Camert

Quit

The message in 1o, 5-105, on the other hand, indicates a loss of video output from the white fight
camera to the contputer, or a fault in the video connection betweern them.

Figure 5-108 Video Error
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During setup for AutoDeskew it is necessary 10 capture two images of each deskew point, at low and
high magnification. If the computer cannot receive the image data for any reason, it will display the
mressage shown in o, 3-109,

Figure 5-109 Image Capture Error

Capiuring Relerancs image Falles!

W alidabnn of ine fnags Abort.

The program will be unable to find and load an image file, as indicated in the message in Fip. -1,
prinarily if the user has entered a non-existent file name,

Figure 5-110 Image Load Error

Problems in saving an image as indicated in Fie. 3-1 11 or Fig. 5-112 may result from a tull drive or
from a variety of hardware or software problems, It is important to monitor the free space on the hard
drive regulardy,

Figure 5-111 Image Save Error

Etres ic g@ving tast image
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Figure 5-112 Surface Image Save Error

Etros i gading surfecs

Problems that can cause an optical drive error as shown in Fig, 5-11 3 include a missing drive, a drive
that is not mounted in the operating system, an empty drive with no data cartridge. an unformatted or
damaged cartridge. SCSI cable problemns and other hardware faults,

enrer in acieaging optical gesk.

Unlike most of the preceding error messages, which usually result from system problems. the
remaining messages indicate incorrect procedure by the operator, Tt is nomally possible 10 exit the
window, correct the error, and continue.

Attempting 10 access a wafer when there 1s no cassette on the cassette plate results in the message in
Fig. 5-114. Click on OK. placce the cassetie on the plate, and try again.

Figure 5-114 Cassette Interlock Warning

Cassatie Switch{19] Interlac«3ia1{7]=C 0wl
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When a new cassette has been placed on the CRS, and especially when a cassette of a different size 1s
put an, its wafer map should be loaded before accessing anv wafers. Failure 1o 1o this results in a
message such as that in Fig, 53-113, In normal operation, the operator should click on Reset/Abort,
but during service it may be appropriate 1o continue.

Figure 5-115 Cassetie Changed Message Box

e T T e e R Rl
e e e R

I CosgotteChanged | SolactadSiot O, Continue
| H Ne?, Abart. théen Select Analher Slet

Oldla=zgSaze = 8in. NlewCassSae = Gin

Tontmue

RegevAbort

Allernpting 1o enter a defect sort criterton without providing required parameters results in a message
lke that in Fie. 2-110. The operator can correct the error and continue.

Figure 5-116 Defect Sort Eniry Error

Plexss Chack numbar{MrMax] a=iry

During the function key macro editing process. atternpting to perform an editing operation withoul
first making a selection results in an error message like those shown in Fie. 3-117 and Fig, 5-114,

Figure 5-117 Key and Function Selection Error

Piense seiect from Key cantent ligl,

and from available functinn kst
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Figure 5-118 Key Selection Error

Plebze salecr from Key conterd lisy |

ta geicle. |

Gan | |
o e e e =]

In the LON Diagnostics window, atternpting to read or set a network variable when no variable has
heen selected tails with the message shown in.le. 50019,

Figure 5-119 Network Variable Selection Error

Pleaze saiast 2
NRetwark Vanable

The message shown in Fig, 5-120 results from trying to paste without cutting or copying anything
first. This only happens when the butter is empty. It some previous cut or copy operation has left the
butfer full. then forgetting 10 eut or copy befare pasting results in incorrect data being entered. The
error can be corrected before any inappropriate data get saved to a file,

Figure 5-120 Paste Error

Cut-n-Laste bufler emply.

Fio. 2-127 shows the error message resulting from clicking on the Defete bution in the Function
Key Edit window without sclecting an item to delete. The two following messages result from
similar faitures to select an itern before acting on it, These and similar messages can anse in a variety
of windows, ineluding file windows and those for editing screens, function keys, recipe parameters,

and so on,
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Figure 5-121 Password Error

Irvalld Pagswesd, please try again |

Gun

Figure 5-122 List Selection Error

Il Error in selecting from
sart crierion list.

The message in iy, 3-124 also results from failure to provide an operand to a command. but in this
case 1t is coused by a blank data entry field rather than a list with no selection.

Figure 5-124 Text Entry Error

Please enlar valid mame

Sutt k
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A recipe allows you to do the following:

wafers of ditferent process levels.

« Set up different defect sort criteria.

ADVANCED OPERATION

= Set the default white light tntensity as well as laser image intensity for the 5% objective,

= Set the stage center offset so that the first deskew point is in the ficld of view.

Recipe editing functions are in the Recipe window on the File menu, as shown in T, 6-1

Figure 6-1
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To set up a recipe

[. Click on File at the top menw bar and select Recipe. Click on the LaserParams bulton at the
bottom of the pop up window. Enter the desired values for LaserLine. Laserintensity%. Stg
AFintensity. StageCenterOffset. and SampleThickness. Click on OK when done.

[

It you want 1o set up defect sort criteria, click on the SortParms button. In the pop up window
click on the togele button All and seiect the desired eriteria. Highlight enc and click on
PasteDn (or PasteUp) 1o enter the new criteria, Quit when done.

3. Save the new recipe by clicking on the Fife button at the bottom of the screen. enter a name for
the new recipe and click on SaveRecipe. Quit when done,

4, If you wish 1o have the system awtomatically load your recipe upon login, then use your login
name as the tilename for the recipe.

To retrieve a recipe

Click on File ar the top mieny bar and select Recipe, Click on File at the bottom of the pop up
window, hiughlight the recipe you want and click on Load, then Quit.

If the recipe name iy the same as vour login name, then it will 1oad automancally upon login, You can
also link a recipe to identifying characters of the Lot ID or Process 1D 1o allow tor automanc leading.
These options are set with the Config/Misc. command. See the description of the “Confie Misc.
Window ™ oo paoce 150, and Table 5-30. Automatic Recipe Load options, on puze 132 i Chapter 3.

Reference.

Setting Laser Intensity Values

The Laser Scan Parameters window allows you to control water thickness, scan dimensions,
autofocus intensities, and a vaniety of other values. All the values can be saved as a recipe for later
retrieval. We srongly recomnmend that you obtain guidance froin an Kl.l}?l’em:or CRS applicauons
engineer before attempting to adjust these values,

There are two ways 10 adjust the laser scan paramelers:

* The basic method. an easier but not $o rigorous approach

* The advanced method, a more rigorous approach

To adjust the laser scan parameters (basic method)

I, Load a wafer, select the Review screen by clicking on Sereen and choosing Review,
2. Select a 100x or higher objective. Set FineZ slider bar in the laser window to roughly 26.

3. Use the joystick in Z-mode 1o bring the image into focus. Adjust the Laserintensity slider bar
in the laser window until the laser image is comfortably bright (that is, the lascer image color is
slightly golden). Write down the value.

4, Click on Maintenance at the 10p menu bar and select Manual Stage Control. In the small
pop up window, highlight Z Dist Fr ConfigLim. Read the number on the right hand side,
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5. Subtract 30 from the number to get the sample thickness parameter. Quit when done,
6. Click on Setup at the top menu bar and select LaserScanParms.

7. Adjust the Sample Thickness slider bar 1o the number found in step 3.

8.

Select a wavelength by clicking on the LaserLine oggle button (usually 488). Set the
Laserintensity % of the selected line to the value found in step 3. Sct the Stg AFIntensity
tor the corresponding line ro 30, Click on OK.

9. Start from a 3% objective and then switch to a 100 or higher, Repeat this practice at a few
locations on the water. If it autofocus properly then stay at the 100x or 150, drive to at least 10
detects to test autofocus. If everything is fine, then record the LaserLine, Laserintensity%,
Stg AFintensity asnd SampleThickness.

HL It the autofocus fails. increase the Stg AFintensity by 5 and repeat step 9,

1i. If it stilf fails even when the Stg AFIntensity is very high (>703, trv the advanced method
described below,

To adjust the laser scan parameters (advanced method)

1. Load a wafer, Switch to a 100% or higher objective. Move the FineZ slider bar in the laser
window to roughly 26, Usc the joystick in Z-mode 1o bring the sample into focus. Adjust the
Laserintensity slider bar in the Laser window until the laser image is comtortably bright.

Click on Maintenance at the top menu bar and select Manual Stage Control.

[

3. In the pop-up window, highlight Z Dist Fr ConfigLim. Read the number on the right side and
subltract 30 from it. This is going to be the sample thickness parameter. Select Quit when done.

4.  Click on Setup at the top menu bar and select LaserScan Parms.

Adjust the thickness slider bar to the number found in step 3. Adjust the Laserintensity% o
the number found in step 1.

6. Select a wavelength by clicking on the LaserLine oggle button (usually start with 488},

7. Use the joystick in XY mode to find a spot on the wafer where the reflectivity 1s minimum, that
is, with the sample in focus and with a fixed laser intensity setting, the laser image on that spot
appears to be the darkest,

8, Sectthe Sig AFintensity of the selected line to a value around 10. Click on OK from the pop up
window,

Y. Do a stage autofocus for different objectives. Write down whether the autofocus failed or not at
any objective.

10. Increase the Sig AF Intensity by 5. Repest steps & and 9. Stop at the highest intensity when
autofocus failed.

11, Sclect another wavelength (for example, 515 nm). Repeat steps 7-11 until alt the wavelengths
arce covered.

12. Summarize the results in g table similar to that shown below:

Table 6-1 Autofocus Performance Versus Laser Intensity

Stage Autofocus Performance
Laser Intensity 458 nm 488 nm 315 nm
10 Failed Failed Failed
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Table 6-1 Autofocus Performance Versus Laser Intensity

Stage Autofocus Performance
Laser Intensity 458 nm 488 nm 515 pm
15 Failed Failed Fuiled
20 Fatled OK Failed
25 Failed OK OK
30 Failed OK OK
35 Failed OK OK
40 OK OK OK
43 OK OK OK
30 OK OK OK
55 OK Failed Failed
60 OK Failed Failed
05 OK Failed Failed
70 Failed OK OK

5. Move to a spot on the wafer where the reflective is moderate. Repeat steps 6, 7 and 9-12 and
construct another table (similar to Table 6-1) but tor the moderate rettectivity regioa ot the -
wafer.

6. Move to a spot on the wafer where the reflectivity 1s the highest (for examnple. a metal area).
Repeat steps 6, 7 and 9-12. Construct a third table for the high retlectivity region.

7. Examine all three tables carefully. For cach wavelength, find the laser intensity that aillows for
the best stage autofocus performance in all three retlectivity regions.

8. Click on Setup ai the top menu har. Select LaserScan Parms. In the pop up menu, put in the
best laser intensity for each wavelength under Stg AF Intensity. Click on OK when done.

Stage Center Offset

The stage center offset ensures that the first deskew point is in the field ot view after the wafer
loading. It is very important 1o set it correctly tor bare wafer defect review, because searching for the
first deskew point (i.e. a defectin this case) is time consurning, Here is how to figure out this
important parareter for patterned and bare wafers:

To determine the Stage Center Offset for patterned wafers

1. Load a map and water in the normal fashion.

2. The stage moves to the first deskew point based on the coordinates provided by the map, Switch
to the water window. Move the cursor onto the water and chick the mouse,
3. Write down the XY location (X1, Y1),
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Use the joystick to center the first deskew point in the field of view. Click on the map to update
the XY coordinates. Write down the values as (X2, Y2).

Click on Setup. select LaserScanParms. and write down the values currently entered for
StageCenterOffset. These are the current X-offset and current Y-offset values.
The StageCenterOffset (X,Y) can be calculated by the formula:

X = (current X-offset) + (X2 - X1

Y = (current Y-otfset) - (Y2 - Y1)

To determine the Stage Center Offset for bare wafers

Load a map and water in the normal fashion.
The stage moves to the first defect it the bare wafer deskew option has been set properly. Switch
to the wafer window. Move the cursor onto the water and click the mouse.
Write down the XY location (X1, Y 1.
Use the search pattern in the statws window under Search 1o find the defect. Center it in the
field of view. Click on the map to update the XY coordinates. Write it down as (X2, Y2).
Click on Setup, sclect LaserSecanParms, and write down the values currently entered for
StageCenterOffset. These are the current X eftfset and current Y offset values.
The stage center offset (X.Y) can be calculated by the formula:

X = (current X-offset) + (X2 - XD)

Y = (current Y-offset) - (Y2-Y1)

Bare Wafer Review

Th

e Wencor CRS can review defects on both patterned and unpatterned wafers. In the latier

case, special considerations must be taken into account to maximize your productivity.

Deskewing with Defects

August 24, 1998

Unlike a patterned wafer where a user can use a comer of a die to deskew, a bare wafer has no pattern
but detects. To establish the Wencor CRS couordinate system, two defects have to be selected as
two deskew points. Ideally, they should be isolated defects: that is, no other defects are in the field of
view. We also recommend a low power objective (such as 20 or 50x%) and darkficld mode o aid in
the task of finding defects.

I

i

After loading a water map, click on the top menu bar icon Setup and select Deskew Optlions.
Click on Use Map Deskew Infowoggle button and select Defect as Deskew Pls. Click OK.

Load rthe water. Switch to dark-field mode. 1t the defect map is from a Tencor or Inspex
inspection tool, please display defect intensity instead of size. You can do so by clicking on
AbsCoord and choose Intensity in the status window under DefList.

The machine will automatically drive to the first defect site. In normal cases, the first defect

should be in the field of view of 5x, If not, check the defect size (or scattering intensity) from the
detect list. If the defect is small, select a bigeer one and click on GoToSelected.
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4. If the targer defect still cannot be found, drag open a new status window, click on Status and
select Search. Click on Center to reset the scarch path. Press and hold the StartSearch
button unid the defect is found. Use the joystick to move the defect 1o the center of ficld of view,
Click on Accept Dsk1. Click on OK in the pop up confirmation window.

A

Seleet the second detect, find i1, and move it 1o the center of field of view, click on Accept
Dsk2 Click on OK in the pop up confimation window.

0. Select any reasonable size defect and click on GoToSelected, The defect shoudd be in the field
of view of 3x or 20x 1f the deskew is correct. Il not, push the Aedo Deskew key 1o start the
deskew process all over again by using two ditferent deskew defects,

7. When deskew has been completed successtully, inove the next defect to the center of the field of
view and push the MapOftset function key.

Defect Review

To begin with, one should examine the defect under 50 (or higher) white hght in dark field mode. A
particle witl look shiny in the whole area it covers. A pit, on the other hand, will usually look bright
around its edge bul dim at the center. Of course, if the panicle or pat is too small, say 0.1 W, then lntle
dark field information is available. Next, tumn on the lascr and switch to Jb< or higher
magmfication, Move fine 7. stage up and down to see if there is unigue signature of o particle or pit.
The combination ot the dark hield white light plus the live laser confocal 15 a very reliable way to
classify o defecr on a non-pattemed wafer. 3D imaging of the bare water defects should be done at a
100X or higher objective, Dark field mode is strongly preferred since it will get rid of horizontal
fringes seen in the live laser image,

The laser zoom should be set properiy (Le. the defeet should fits comforiably inside the laser ficld of

view) before 3D image acquisition. For large size defects. 3D is as casy as hitting the Surface
buttoin.

Here is a recommended procedure for acquiring a good 3D image of a small particie:

1. Take a volume image by pressing the SK1 key or clicking on Volume in the Review screen.
Wait unul the image is displayed in the volumie image screen.

B

Move the honzontal (vertical) cross-hair in the 2D XY pane so that it runs over the defect.
p

3. Examine carefully the intensity profile in the 2D XZ(YZ) panc. If the defect is o particle, a small
dark blue peak (could be very faint!!!) is usually present above the strong signal band of the
substrate. Look carefully to see whether there is any signal imimediately undemeath the small
dark blue peak. If there is, one should use the slide bar under FirstSlice 1o cut out this signal.
Be careful not to cut 100 far. A good rule of thumb 1s to cut the unwanted while keep a little bit of
substrate signal in the scene, Otherwise the particle wall be buried in the woods (1.c. noisc peaks).

4. Click on NewSurface 1o gencrate @ surface base on manipulated volume data set. Pull over a
3D window 1o view the 3D image of the particle,

5. Save the 3D by clicking on Fife, 1vping i a file name in the selection box. and clicking on
SaveSurface. This archiving step is necessary for two reasons: 1) the surtace image is 0.5MB
as compare to [6MB of a volume image. 2) the cross-sectional line profile inherited in the
surface image can be used to measure the particle stze,
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Defect Coordinate Updating

Duc 1o the hmited coordimnate accuracy of laser scanning inspection tools, it is often difficult w locate
detects during the review process. To aid you in this task, we recommend reviewing in low power
objectives (such as 20 and 50x) and dark-field mode. This is easily accomplished on the
KU"\:fencor CRS. However, if vou wish to later review your waler on an SEM, hinding defects is
even more difficult. Consequently, you might want 1o take advantage of our coordinate updating
fearure, which enables you to modity the original water map tile with the XY stage coordinates of
our systent. By doing so, you can now use the updated nap file on your SEM 10 reduce the search
time associated with poor detect coordinate accuracy,

To Use The Coordinate Updating Feature

1. Load a map file and water in the normal {ashion,
2. Deskew the wafer as described in "Deskewang witle Dedects’ o paee 197

3. Drive to your first defect and use the appropriate techniques to find the defect and center in the
monitor’s field of view,

4. Drag open a Status pane and click on the EditDefect button.

5. Click on the Modify Coord bunon. This updates the map file for that particular defect with the
XY stage coordinates of the Wencor CRS stage. Press Quit.

6. Repeat this process for cach defect that vou review,

7. When vou have gone through all the desired defects, unloud the wafer and save the modified
map file. You can use the same filename or a different filename.

8. You can now use this new file on your SEM. You will find that there is now much better coordi-
nate correlanon between the wafer and your medified map then there was with the original map.

Bare Wafer 3D Imaging

August 24, 1998

AD imaging of the bare water defects should be done at a 100x or higher objective,

Choosing the Objective for 3D imaging

To choose the right objective for 3D winaging is very imponant for bare wafer defect review.,

Al Confocal Z peaks: Z-peak is an overall indjcator of confocal quality. It is determined by the
objective numerical apeniure, the pinhole size, the laser wavelength, and the overall optics alignment,

AZ. Procedure to measure the 7, peak:

1. Load a bare Si wafer. Switch to the objective that you used the most in 3D imaging (i.c. 100x or
150x). Turn the laser on and do a fine autofocus.,

2. Adjust the laser intensity to an appropriate level, i, the Jaser image should look lightly gold.

3. Muanually select the Z scan range, From the fucus level, move the fine Z stage up 2 u and hit the
smull S button, Move the fine Z stage back 10 focus level and then move it down by 2 u, hit the
small F button.

4. Acquire a voluine image.
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5. Pull up a 2D XY pane. Click on the icon under Cut Plane and select 7, profile.

A2 Characteristics of a Z peak:

Shown below are three most common types of Z peaks. Type (a) is tor an ideal system with no
ceometry aberration. Tvpe (b) and (¢) correspond o a systemn with positive and negative aberrations.
It is type {(b) that one encounters most often on a CRS systen. A good imaging objective should have
a narrow FWHM (Full Width at Half Maximum) for its main peak and small side lobes.

Figure 6-2 Z Peak Shapes
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Ad. Choose the best objective for imaging:

For acceptable confocal imaging performance, a SOx or higher objective is recommended. A user
should acquire Z peaks for each objective that is 530x or higher by using a polished bare silicon water,
measure the FWHM of the main peak, and calculate the ratio of the first side lobe (i.e. the first small
peak on the lett or right hand side). The best objective for 3D imaging is the one that has narrowest
FWEHM and smallest side lobes.

Dark-field mode 15 strongly preterred since it gets rid of horizontal {ringes seen in the live laser
image. The laser zoom should be set properly (that is, the detect should fit com{onably inside the
laser field of view) before the image acquisition, For large defects, 3D imaging is as casy as pressing
the Surface button. For small, dark detects, care must be taken 10 avoid the pit/panticle problem,

To acquire a good 3D image for a small particle

1. Press SK1in the Review screen 10 take a volume image, Wait until the image is displayed in
the volume image display screen.

2. Move the horizontal (vertical) crosshair in the 20 XY pane so that it runs over the defect,

3. Examine carefully the intensity profile in the 2D XZ ( YZ) pane. If the defect is a particle. a small
dark blue peak., possibly very faint. is usually present above the strong signal band of the sub-
strate. Look carctully to see whether there is any signal immediately undemeath the small dark
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blue peak. It there is. use the slider bar under FirstSlice o cut out this signal. Be careful not to
cut too far. A goaod rule of thumb is 10 cut the unwanied signal while keeping a little bit of sub-
strate signal in the display. Otherwise, the particle will be buried in the noise.

4. Click on NewSurface 1o generate a surtace based on the selected volume data subsetr. Pull over
a AD window to view the 3D image of the panicle.

5. Save the 313 image by clicking on Fife, typing iy a filename in the entry field, and clicking on
SaveSurface. This archiving swep 1s necessary {or two reasons:

+ The surface image is 0.5 MB as compare 10 16 MB for a volume image,

+ The cross-sectional line profile inherited in the surface image can be used to measure the par-
ticle size.

Making Wafer Maps

There are a few cases where you might want to generate your own waler map on the KUL/,’fencor
CRS instead of on a scanner. For example:

» You might want 1o visit specific lecations on a waler to monitor repetitive detects caused by o
defective mask or some process tools,

+ You might want to monitor the uniformity of a process, such as the W-plug eich back or the bond-
myg pad profile at specific sites.

The wafer map creation window is shown in Fueure 5-14 on page 96,
Tencor Format Maps

Creating a Tencor Map

1. Seclect File on the top menu bar, Choose Wafer Map in the pull down menu.

1. Click on ClearMap in the file window. The Wafer Map Creation window appears,

2. Choose Tencor format, put in the nght WaferSize and FlatAngle (the flat or noteh orientation),
and click on OK,

3. Change to the Casselte screen. Select the slot number and click on LoadWafer 1o load the
wafer.

4. The stage shoukd stop at coordinate (0,0). Use the joystick to find the first defect {or teature) that
1s of interest 1o you.

5. Switch to the Status window and make sure the Status icon is displayed on the option menu in

the upper right comer of the window. Click on EditDefect. Click on AppendDefect and then
OK.

6. Repeat steps 4 and 3 until the final defect (feature) has been entered.

7. Select File menu and choose Wafer Map, enter the filename for the new wafer map and click
an SaveFile.

August 24, 1998 KLy Yencor CRS User Manual, Software Version 24 Rev.D 201

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 6—-Advanced Operation

202

Retrieving the Tencor Map

1.
2.

Load the map file as you normally would.

Select Setup at the top menu bar and choose Deskew Options. In the small pop-up window
select Defect as Deskew Pts instead of Use Map Deskew info.

Load the wafer.

Find a defect (or feature) on the left hand side of the water. Center it in the white light screen.
Press ENTER on the numeric keypad or click on Accept in the Sequence window. Click on
OK in the small pop-up window,

Repeat step 4 but for a defect on the right side of the water,

Revisit other sites just as you do normally.

KLA Format Maps

Creating a KLA Map

1. Select File on the top menu bar. Choose Wafer Map in the pull-down menu.

2. Click on ClearMap in the pop-up window. Choosc KLA formar, put in tie right WaferSize and
FlatAngle (the flat or notch onentation), and click on OK.

3. Inthe Casseltle screen. select the slot number and click on Load 1o load the water.

4. The stage should stop ar coordinate (0.00). Use the joystick to center the comer of the origin die
(which should be very close to (0,0)) in the field of view,

5, Move the cursor to the water map. Click the mouse to read the current XY coordinate. This is
going 1o be the regmstration point coordinate, SKip steps 5-6 1f the XY die pitch is known.,

6. Use rthe joystick to move 1o a die comer. Record its X position.

7. Move the stage in the X direction tor at least 5 dies and record the X position of that die comer.
Subtract the two X values and divide by 5. This is the X DiePitch.

8. Use the approach of siep 5 to measure the Y DiePitch.

Unload the water.

10. Click on Setup at the top menu bar and sclect Edit Wafer Map. Type in Die Pitch and Reg-
istration Coordinate in the appropriate box. Enter the Sfot# and ID#. Click on EnterToList.
Click on CK to exit from the window.,

11. Click on File and choose Wafer Map. Type in the filename for the wafer map in the enury field-
and click on SaveFile.

12. Load the wafer again.

13. Use the joystick to find the first defect {or feature) that 1s of interest 1o you. Switch to the Status
window and click on EditDefect, Click on AppendDefect and OK.

14. Repeat step F1 until the final defecr (feature) has been entered.

15. Unlead the water.

16. Select File menu and choose Wafer Map. Enter the filename for the new wafer map in the entry
field. Click on SaveFile.
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Retrieving the KLA Map

Use the newly-created KLA map the same way you normally would with a KLA map generated by a
surtace scanner.
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Applications

Subsurface Imaging

With IC manufacturing moving to smaller geometries, higher integration and more complex
multilevel connections, subsurface defects become more and more important for yield improvement,
The Kua/ﬂfencor CRS system, with its demonstrated ability to identify defects embedded or below a
film that is transparent to its laser lines, fits well in this type of application. The next two figures
show how clearly subsurface defects show up in CRS volume tmages under metal or resist.

Figure 7-1 Defect under Metal Lines
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Figure 7-2 Defect under Resist
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Films and Laser Lines

In principle, the Wencor CRS can review defects under any dielectric fibm that is transparent o
its three laser lines. For a table of how decep a laser line can peneirate into a specific fiim and
indications of the best wavelength to use in each case, see Table 7-3 op page 210,

Subsurface Defect Signature

Subsurface defects generally have unique signatures, for example:

« A sublaver defect often shows a blurry appearance under white light inspection,

It the defect 15 under a fiat film, it is usuvally surrounded by interterence rings. In live laser confocal
images, the mterterence patterns (or rings) will change when switching between different wave-
lengths or moving the Fine Z stage up and down.

o It is casier to spot a subsurface defect by using a low magnitication and low NA (numerical aper-
ture) objective, namely 5x or 20x objective.

If the subsurface defeet is located in u complicated pattern arca, the best way to find 1t is to move

the Fine Z stage up and down while paying close aitenuon to its intensity vaniation as compared 1o
the surrounding areas.
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To image subsurface defects

1.

Choose the best laser line as 10 be able to sec the weak signal tfrom the top of the dielectric film.
Reter to Secnen Tl Thackness Measurenient<. and Section 0.2, Bure Wafer Review, for
more information.

Caretully choose the FineZ scan range so that it covers the whole filin thickness range.
Acquire a volume image, Display it in the Volume screen layout by clicking on Sereen and
choose Volume,

Switch to 2-D XY view. Move the crosshair to the defect site. In most cases. one should be able
to see the substrate as well as the dieleciric film signal in the 2-0 X2 or YZ pane intensity pro-
fiic,

Use the rubberband cursor to roughly measure how deep the defect is with respect 1o the film
surface. Make sure that you measure the depth between the peak of diclectnic signal band and the
detect signal band.

In the large 2-0 XY pane. click twice on Sections o get 9 slices. Adjust the slide bar under 78t
Slice and Spacing o that the slices cover the range between the substrale and the top of the
diclectrie film.

Examine the multi-slices and the 2-0 XZ or YZ intensity profile very carefully. In many cases,
one can answer [Wo very hnportant guestons:

*  Which process level possesses the defect? This is done by comparing the iu-focus pattern of
the defect to that of the device structure.

= What is the nature of the defect (that is, metalhe, poty, or diclectnic)? This 15 based on a
comparison between the defect intensity and that of the surrounding devices.

You cannot review defecis that are under a metal or poly structure. However, there are certain signs
related to the presence of a defect under 2 metal or poly film that you can use to infer its presence.
Talk 10 your KU\\_/)'encor CRS applications engineer tor more information on this subject,

There are cases when orne cannot see any diclectric signal no matter what combination of objective
and wavelength one uses. If this happens, check 1o sec if your sample is one of the following:

» The film iy less than SO0 min thick, which makes it very hard to separate the film signal band und

the substrate signal band.

» There 1s an anti-reflective coating on the wafer.

Making Measurements

August 24, 1998

CD measurements in the submicron regime is not an easy 1ask for an optical tool, Wilh a laser
confocal system, the performance is generally better, but care must be taken in order to get reliable
results.
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Choosing the Right Objective

Generally speaking. there are four factors that one should consider in choosmg an appropriate
objective:

« Resolution

= Diffraction

+ Scattering

« Interference

Resolution

The lateral resolution and the depth resolution of a contocal systern is related to the numerical
aperture by the following relationships:

A

. e ]’, . . — N
Lateral Resolution 035 % VA (EQ 1)

: /
Depth Resolution oo ————— (EQ 2)

2 ©
sin [2]

where VA = sin®. The higher the numerical aperture, the better the resolution,

Diffraction

Line/space structure causes diftraction. It 1s generally considered appropriate imaging if a lens can

capture the first order diffraction wave. The angle between the zeroth and first order lobe is given by
}\d

line-space period

s =

where the line-space period is the sum of the line and space widths, It is clear that the NA should be
areater than sin o The following table fists the minimum NA required tor various line-space
structures by using 488-nm laser line;

Table 7-1 Minimum Required NA for Various CDs

Line-space pitch Minimum
dimension (um) required NA
1.0 0.5
0.7 0.7
0.5 0.98

Scattering

The higher the NA, the more severe the hight scattering from line-space structures, This is because
the impinging angle for the incoming ray is bigger.
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interference

Sometimes the retum light from the line and the space can cause interference due to the coherent
nature of the duser. I this happens, please switch to a different laser wavelength to see if there is any
difference,

The following table summarizes the commonly used objectives:

Table 7-2 Objective Magnifications and Numerical Apertures

Mag. 5% 20x% 50x% 100 150%

NA 0.13 0.40 0.70 0.95 0.95

It is clear that for subinicron geometry, an objective with 30x or above must be used on the
encor CRS in order to get good line-space images.

General Guidelines

« Use the 100X objective und 488 nm laser line 10 start,

= The laser scan zoom should be appropriate; that 1s, the laser field of view should at least cover a
few pitches.

» Use dark-ficld mode for unaging.

= Use the 2-D XY image to measure CD instead of using 3-D or 2-D line profiles.

» To improve the measurement repeatability and accuracy, the rubberband box in the 2-D XY win-
dow should box in at least 2 or more piiches, The box size divided by the enclosed pitch number
gives the CD. When drawing the box, the left and right ¢dge of the box should land on a fixed point
on the lcading/traiting edge of the line or space.

Metal or Poly line-space patterns

The confocal 2D XY image from a retal or poly level waler is usually very good. A 100X (or
areater) objective is recommended. Laser wavelenath is not critical and 488 nm 1s preferred.

Photoresist line-space patterns

Unless coated, photoresist is usually transparent to all three wavelengths, In some cases 3-D imaging
is difficull due to strong interference and scattering. A good practice is to try out ditterent
wavelengths and different objectives. Choose the combination of objective and wavelength that gives
the best 3-D image. Sometimes manual irnage acquisition sciup instead of auto Z range setup will
also help. As always, the CDs should be measured by using the 2D XY image instead ot the 3D
mmage.
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Film Thickness Measurements

This section explains the basies of multi-layer film analysis on the KLQ;‘I'encor CRS. A detailed
operation procedure is also provided, along with the correction factors that you might huve to apply
tor certain wvpe of filns.

NOTE: The Kl/é'rencor CRS system is not a dedicated film thickness measure-
ment tool; therefore, the measurement accuracy is not guaranteed.

Theory

The KLQ?I'encor CRS system uses the 458-nm, 488-nm and 515-nm lines of the Uniphase air-cooled
Argon ion laser. Different wavelengths tnteract with microelectronics nuntenials differently. The
following table summarizes the penetration length of each laser line in microelectronics materials '

Table 7-3 Laser Penetration Depth for Selecied Materials

halerial 458 nm 488 nm 515 nm Transparent?
Si 0061 | 0113 | 0463 |  No |
Poly | o016 | 0028 0.044 T No
kio, . [ T Yes |
SisN, ; . . Yes

etal <001 <001 | <001 | No
—Iass . . 1 i | Yes_ =

Fizure 7-2 shows what happens when a ray impinges at an angle upen a film step structure on a Si
surface. If the film is opaque to the laser line, all the retiection from the filio is trom top surtace, as
such the thickness measured is exact. But if the filn is transparent, reflections from both the film
surface and the Si substrate will be mixed, with the latter being much stronger. Due to refraction. the
focal position will be somewhere in the middle as shown by the intersection point of the incoming
and the outgoing ray, and the measured thickness has to be corrected by a factor such that

drpg = (correction factor) X degpy, (EQ 3)
The correction factor is a function of
« The index of refractton of the materials involved
= The wavelength used

= The film thickness

» The numerical aperture (NA) of the objective lens.

' H.R. Philipp. “Optical Properties of Materials™
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Figure 7-3 The Optical Thickness of a Transparent Fiim
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Therctore, the correction factor is a complicated non-hinear coefticient. The accurdey ot the
measurcment is pricnarily determined by

= The confocal Z peak of the system
« The uncertainty of the aforementioned correction tactor

» The consistency of the operator

Measurement Procedures

Case 1: Film Step

1. Load the water, Make sure the wafer surface is in focus.

2. Center the film step in the laser field of view under a 100x objective.

3. Seleat darkfield 1o climinate the horizontal fringes.

4. Select the appropriate laser line (see ~To {ind the right waveleneth™ below),
3.

Carctully choose the Fine Z scan range 10 make sure the Z step size is much smaller than the
film thickness.

6. Set the laser intensity appropriately. Try not 1o use (0o strong an intensity.

=1

Acquire a surface image and measure degg from 2D XZ or YZ line profile window. Smooth the
profile first it needed.

8. Applied the correction factor 1o get the real film thickness.

Case 2: Blanket Film

1. Load the wafer, Make sure the wafer surface s in focus.

2. Chowose the 100x objective and select darkfield
3. Select the appropriate laser line (see "T'o find the vichy wavelenzih™ below).
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4, Caretully choose the Fine Z scan range 10 make sure the Z step stze is much smaller than the

filnt thickness.

A

Set the laser intensity appropriately, Iry not 1o use (0o strong an intensity.

G, Acquire a volume image. Switch 1o X7 or Y7 intensity profile window. Look careluily for the

signal band from the film (note: 1t could be very {aint).

7. In the 2D profile window. Click on XY Size and choose XZ peaks (or Y7, peaks) 1o display the
peak signal of the subsirate as weli as the Hifm. Use the rubberband box 1o measure the film

thickness.

[ed)

Apply the correction factor if necessary,

To find the right wavelength

Acquire a volume imnage and switch to the 2-D XZ or Y7 window. The wavelength that gives the

strongest fitm signal in the 2-D profile is the best ane to use.

To get the correction factor for a specific film

1. Prepare many samples (the more, the better) with ditferent film thickness,

Measure the film thickness on a4 SEM or other film thickness measurement tool,

3. Measure the film thickness on the Wencor CRS.

4.  Plot the SEM thickness versus the CRS thickness.

5. Fit data points with a potynomial. This polynomial function provides the right correction tactor
for different thickness films.

Example

The result of 5 oxide films is used here as an example. The SEM and Weneor CRS thickness
measurements of five samples are summarized in Table 7-4. The XY plot and correction factor
calculation are shown in g 7-3,

Table 7-4 Film Thickness Measurement Comparison

Si0, nominal dgem (A) dcpg (um)
thickness (A)

500 518 0.031£ 0.01

1000 1038 0.05+£0.01

3600 3580 0.24 £ 0.02

5500 6O8R 0.36x0.02

10500 100843 0.40 +0.02
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Figure 7-4 Linear Fit to Thickness Measurements
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Figure 7-5 SEM Versus CAS Thickness Measurement Comparison

A linear fit is performed and a very rough estimate of the correction factor is made. It is clear that the
linear fit is not good encugh, indicating that the correction factor is a nonlinear facior. Therefore, une
really needs many points (o oblain a favorable resuit.
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Introduction

System Software

Each CRS is pre-configured at the factory with all necessary system hardware and software. The
system is ready to run after on-site installation by KD}?I'encor. No software installation is required.

For the purposes of system archiving and upzrades, cach CRS 1s supplied with a Ya-inch QIC-1350
formatted tape that contams the basic CRS operating software with some sample image files. Refer o
the section on “Data Buckup and Restore™ on page 282 In Appendix b, 7 Hasic Maimenancs,” lor the
relevant procedures. '

Basic UNIX Commands

August 24, 1298

The CRS svstem is controlled by a powertul workstation computer that utilizes a version of the
UNIX operating svstem, Most systems use the IRIX operating system version 5.2, which wis
developed by Silicon Graphics Computer Systems. A minority of systems may be running on in
older version of [RIX with a version number of 4.0.5. Contact your Kl./{?fencor service
representative if you wish 1o know which version vou are using,

For normal review station operation, it is unnecessary to exit the CRS operating software, and in fact
users with Operator privileges cannot leave the application. However, network adminisirators or
advanced compuler users might wish to access the UNIX operating environment. The following list
of comnmunds will help you navigate through the operating system (regardless of whether your
svstem has IRIX system version 4.0.5 or 5.2). Keep in mind that UNIX is a verv powertul and
complex operating svstem that requires training for proper usc.

Becoming the superuser gives access to all files and

directories with no security controls. Careless use can

erase files and even make the system inoperabile,
WARNING requiring reinstaliation of the operating system.

UNIX is controlled through a command interpreter called a shell. There are several shells in common
use, including the Bourue shell (sh). the Kom shell (ksh}, the C shell (esh)y, and the Bourne-again
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Figure A-1
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shiell (bash). IRIX defaults to the Kormn shell. To access a shell window. lower the CRS application by
clicking on the small square option menu box in the upper leit corner and selecting Lower. The
toolchest shown in e -1 will appear, From the Desktop miena., vou may he abie to select Unix
Shell. When you start a shell, a window ttled Winterm appears, similar 1o oo % 2 but larger.
Clicking and diageing on the window border changes the window size. The prompt in the figure
shows the path 1o the current directory, The prompt can be configured by an administrator, so yours
may be different.

It the Unix Shell menu selection is not provided in your system configuration, you must exit the
CRS application to access a shell. Exiting the application requires Administrator or Service
privileges. The next step depends on what teols have been made available on the desktop. and on the
user’s knowledee of UNIXL Consult vour appiications engineer if you need assistance n this process,

Each commmand is illusrated below with a summary of its syntix and purpose. Commands which
produce a sigmificant result on the sereen are ilustrated with an exampie of the results they return,
Responses to some commands are quite long, and in those cases only part of the result is quoted here.
Further information about all of these commands and many others is available in on-line
documerntation (man pages, described below, for text commands, and tlelp menus in many graphic
applications) and in nuinerous books about how 1o use UNTX.

Figure A-2 |RIX Shefll Window

In command examples, brackets indicate text to be replaced. For example, cat [filename]
means that you can enter ca” . Login,or cat gueskb\, file,and soon, with the name or
path of some text file supplied as an argument to the cat program, which displays the fife on the
SCIee.

Subdireciories in UNIX are indicated with the slash character '/, not the backslash N which is used in
Windows. The root directory iscalled 7/ (read ‘slash’), Among the most important directories on the
CRS are /usc/uv (Cslashusersiash u-vyand /usr/veople/uvw, There are two special
directory names, . (‘dot™) for the curtent directory, and .. (“dot-dot") for its parent. Thus in
fusr/people/uv, . standsfor /usr/pecple/uv lself,and .. standslor /uzr/pec-
ple,

The UNIX operating system treats devices that read and write data streams in exactly the same
manner as files, and allows any device or file to be designated as the standard input or output when
invoking a progran. The most important case to understand is the console for keyboard input and
screen output. Any program that writes to the standard ocutput can have that output displayed on the
screen or written to a file, and any program that reads (he standard input can accept data from either
the kevboard or u file. Furthermore the outpui of one program can become the input to another
progrant, a process called piping. Many UNIX utilitics are intended only for use with redirection. For
example, the program meo e sends its input to the screen one screenful at a time. There would be no
pomt in using it tor keyboard input.
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[commarnd!

| keyword!
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The character * » indicates redirection of outpui 10 2t file, either creating the file new or crasing its
previous contems if it already exists, The output can be appended 1o a file instead. using the * 2
combination. A program can take its input from i file with the * < symbol. To take output from one
program as input 10 another, use 1"between the program names. The first program on the line, that s
the one 1o the left, 15 excented, and as it produces output the second prograum processes i1, Since
UNIX s fully mnultitasking, it is not necessary to wait for the first process to end before starting the
next. lable A1 gives soince simple examples,

Table A-1 UNIX Input and Output Redirection

Command Description
| L< dix Wriles a tile listing 1o a file named cir,
_I | _;f_‘. LE B Displays the file listing one screen JIEE_:HE;L_' for a keypress
after each
fn >> lag o Appends the output of 11 10 the L * ﬁlz'_
_n_ chl | ::.:'-_: £f Takes the ;mlpul of tn, formats tahles, :\-r;d_s.rml:, it tor printing
—F'._F_-_""!'_ < gscripr nroff | Runa test progr&r]TvﬁEnncd input and print []'I—C—FCS_UTIS. o

One of the most impornant help wtilities in UNIX systems 15 man, which displays manual page files.
These pages are wrilten in a terse style which assumes that the reader has some knowledge of UNIX
operaling system principles, However, it is not necessary to understand evervthing in a man page in
order to use the command., The first few lines always give a briet summary of the command’s
function and its arguments. For the commands described in this appendix. this is usually sufficient.

Table A-2 Man Command

Description
Invokes online manual pages for a particular command

Search manual pages tor a particular keyword

man - prant entries I:

les m the an-line reference manuvals; find
manual entries by keyword

[-M path] -7 macropackage]

-k keyword

filename
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the tTitleed entCries from Che on-—-line

summarlies of manual ent

iT 1 SEeCction 1B = 1 15 "_ edq
[remainder ormtted]
User Information
Table A-3 User Information Commands
Command Description
whoami JLShow whose account this is
Shows who is currently logged on
user name| Show real name of (user name! and
other information associated with thai
account, including the contents of a
.plan file, it any. in which users can
enter whatever information they wam
given out,
whoami
/usr/people/uv> whoami
LU
who
Fusc/peoplefuv> who
wv ttygl Jun 13 1721
efuys> f EY ro
root In real life: Super-Use:
I Shell /pinfcan
(i C gt Sat Ma E O 125Gy I
4 Plan
System Information
Table A-4 System Information Commands
Command Description
hostname Display the name of the this computer (for example, 1 risdems)
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Command Descriptlion

G o-x Show amount of disk space free {in KB)

dn -k Show amount of disk space used for each directory (in KB)
v Show your environment settings, such as PATH, SHELL,

TERM, HOME, prompts, etc.

ninw Show hardware contiguration, such as CPU type, memory size,
serial ports, Ethernet, disk drives, graphics board oplions. etc.

VErsS10nS Show versions of installed software

UPT ime Show how tong the system has been up, and the number of

users logged on

hostname

fusr/people/uv> hostname

aedere
adCdemo

df
/usr/pecple/uv: df -k
Filesystem Tyoe  koytes use avall use Mounted on
/dev/root xfs 4253360 1e93020 2580340 40 /
du
/usr/people/uvis du -k

C LA owen

TRz Uil

C ./dumpster/A

0 /Sdumpster/Cherlan

0 ./dumpster/empty.dir

ze4 JAdumpster

! ./ .netscape/cache/00

5 A cape/cache/0]

44 A pefcache/ 02

& ./.netscape/cache /03

publlc html/Miscellanecus
] /public html/Public
12 ./public_html
IR S .deskror RIS/0.0
4 /odeskt IRI3/layoutrs
1! /Deskion
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desktop-sdodema/lconcatalog/pages/ippllcacicns

< bt

JRs /. desktop-0ffline ADC/C.O0

4 ./ .gesktop-Cffline ADC/layouts

24 /.desktop-0ffline ADC/configchecks
4 ./ . desktop-Cffline ADC

248 Cfogesktop-adocdemo /0.0

E: ./ .gesktop-adcdemo/searchbook

52 /odesktop-adcdemos/ layouks

0 o

8] i

Jdesktop-adocdemo/iconcatalog/pages/SupportTools

S desktop-adeodemo/iconcatalog/pages/Q2Demos

L. de

L/ odesktop-ADCDemo
0 ./ .desktophost/1RISY Icons
£ /odesktophost /A IRIS
] /odesktophost /ADCDemo f Tcans
g8 ‘odesktophost FADCDemo
L4120

env

fusrfpeapla/uv> env

_-/skin/env
LANG=en_US
_5GI_DTLAUNCH EFFECT=1

FATHB=/usr/sbin:/fusr/bsd:/sbin: fusr/bin: feto:

fusrc/etc: fust/bin/s¥ll: .

;fusrfpecple/uv/ermit: fusr/people/uv/Install: fusr/pecplesuv/Ut1l
SGI_KB_MODEL=I1indy
MOMSGLABEL=1

WINDOWIL=T79%91 780
XUSERFILESERRCHPATH=/us1/people/uv/. deskrop~adcdemo/dN: /fusc/people/

uvw/EN: fusy/peonle/uv/ desktop-adoedemn/0 . /8N

LCGHAME =1
MATL=/usr/mail fuv
SG]_&E_LAYOUT=dvoraE

USER=uv

MSGVERB=text:act1
LASTLCGIN=Last login: Thu May 25 10:5%:29

an

DISELAY=:0.0
SHELL=/binfksh
LAUNCH_EVENT_XY=2D7:357
HOME=/usr/oecple/uv
TERM=ixris-ansi

FWbh=/nsr/pecple/uv
TZ=FPSTEPDT

WINEDITOR=/usx/shin/jor -

[&1]

NOMSGEEVERITY=1
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0 wversion 1.2
versian l, Camera not connected.
version 4
al ports; 2
d > /ECP parallel port
1 ) MHZ IP Processor
FEU: MIPS R5000 Fleating Point Coprecessor Rewisior
cp MIPS R5000 Processor Chip Revision: Z.1
Data cache size: 32 Koytes
Instrucktion cache size: 32 Kbytes
Secondary wnified instructicon/data cache size: 1 Movt
G
Main memory size: 64 Mhytes
ITris Audic Processor: version AJ revision O
Integral Ethernet: ecl, wversion 1
CDROM: unit 4 op 5C5I controller O
Disl C38I controller 0

Integral 5C cont
Integral S5CSI controller
Yice: TRE

versions

fusrfpeople/uv> versions

I = Installed, R = Removed

Mame Cate Descript
I  40wm 06/05/97 Desktop
I  dDwm.man 08/05/87 Desktop
I  4Dwm.man. 40wm 38/05/%7 Desktop
I 40wm.man.relnctes 08/0%/97 Desktop
I 4Dwm.sw 08/05/97 Desktop

[remainder omitted]

uptime

LU

/usr/people/uv> uptim
s+QSpm

Time/Date

drive: unit 1 con 5C
L lle

up 2 days. 5:3%. b1

L: Version
f: Version ADAPTEC

100

Window
Window
Window
Window
Window

usex,

Appendix A—System Software

AGAPTEC T78ED

Taal

Manager, 6.1

Manager Man FPages, 6.2

Manager Man FPages
Manager Release Notes
Manager, .3

load average: 0.

Cornmands are provided for querying time used on the computer, for reading and setting the nime and
date. and for generating an ASCII calendar tor the current month.

August 24, 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Wencor CRS User Manual, Software Version 2.4 Rev. D

221



Appendix A-System Software

Table A-5 Time/Date Commands
Command Description
Show the current date and time
16091445 Change date and time to June 9, 2:45 PM
me [command) Show the amount of time it takes to execute [ command

Show current monih's calendar

date

fusr/people/uv> dare

Wed Jun 10 17:0&8:26 POT 1996
time

fusr/pecple/uv> time date
real OmC . GZs

188T omid. Gos

SYS Om0 . G1ls

cal

/usr/people/uve cal

Jume 199

5 M W Th F -8
1 r 4 5 S}

7 B 9 10 271 1.2: 13

i4 15 1« 17 18 1% 20

2122 23 84 2R 27

28 2% 30

File Information

The commands listed in Tuble A-6 display all or part of text tiles, compare files by line or by byte,
and count the characters, words, and lines i a file.

Table A-6 File Contents Commands

Command Description
more {£ilename] Stop at each page (same as MORE in DOS)
cat [filename] (catenate) Sends the contents of [ £ilenams=] to the screen

{(same as TYPE in DOS) cat. £1 £2 >f£2 makes a new file,
£, containing the contents of £: followed by <2.
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Command Description
[Eilenamea] Show the first few lines in a file
|filename| Show the last few lines in a file
filel| [fileZ Show differences between files, line by tine

Filel) [fileZ2) Compare two files, byte by byte

Llename]) Show number of characters, words, and fines in a file
cat
/usr/pecplefuvr cat .profile

August 24, 1998

Toolchest*haorizontal: False

wooardFocusPolicy: pointer
fremainder omikted]

i
i
n

/

L

# This 1s the defaulr standard .login provided to csh usg
# They are expected Lo edit it to meet their ocwn neesds.
#

f The commands in this file are executed when a csh user first
A

# logs in, This file is processed after .cshrc.
#

# SRevision: 1.1 =2

#

tail

fusr/people/uv> tai1l fusy/uv/ . uveonfig

#Inspex Socket Spec
inspex socket_spec
=

inspsock _dbheostname = inspexdb
inspsock_portnum = 2048

inspsock direcrorymap = /usr/uv/None
inspsock _directoryimg = fust/uv/None

k. FastWNDaysLotRBange = 7 LOTL2345+

KLJ Yencor CRS User Manual, Software Version 2.4 Rev. D
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diff
‘us v/BDC Class>diff tyy ar =34l o ol i mevst-

fusz/fuv/ADC Clas oy oand =

fusc/uv /A0S Classitry z test-
cmp

S ADC Class | "Iy and =5 Lry and Tt =
-y + = o - i) z £ e 2 1 dae=r -
ol A t £ry and i differ 3y 21, line *
wC
fusr/uv/ADC Class> wo try and test

E [ L3 try and kbest

File Manipulation

Table A-7 lists the commands fer file handling, including move, copy. delete, create link (alias),
change access permissions, and change ownership. Access to files depends on the permissions set for
the user’s account and on the files. For examiple, ordinary users cannot read the password file. or
delete system files by accident.

Tabie A-7 File Manipulation Commands

Command Descriplion

cp [srcfile] Jdestfila] Copy the file named [=:cfila] 1o afile named
(destfile]

mv [srcfile] [destfile] Move ar rename a file named iz=rcfile] to aftile
named [destfile)

re [ £ilename] Remove or delete a file. Can be very destructive, no
deleted file recovery in Unix.

chmod 243 [filename ] Change permissions of a file
1 = read, w = write, X = executable
u = user, g = group, o = other, a = all

chmod a+rw [filename) Give read and write permissions o everyone
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Command Description

chmod o-x [filename] Take away execute permission trom others

chown {NewOwner" [filename Change the owner of the file

I {srcfile] ([destfile] Instead of copying tites, you can link files, saving space

and avoiding redundancy. | de=tfile] becomes a
pointerto [srcfiicel, 50 whenever you access

RCP File Transfer

destfile], you are actually accessing [sr-file

In addition to the file management functions described above for a single, system, there 1s a remote
copy command which allows copying between any linked svstems,

Table A-8 RCP Command

Command

Description

Copythefile [filenamel] trom
[hostname1 fusr/people/useri/] and transfer it to
[hostname2:/usr/people/user2/] under the name

[filename2 |

August 24, 1998

NOTE: if you are copying to the remote system, you must have permission to write
into the remote directory.

FTP File Transfer

FTP is a file transfer protocol and also the name of the UNTX uwtility which uses that protocol to

transfer files. There are also visual FTP programs which allow the user to chick on directories and
files. and on icons for downloading, uploading, displaying. and so forth. Such programs issue the
standard fip commands to the other computer, but do not display thein to the user, It is possible to ftp
files from a CRS using an fip client or the fip functions of a Web browscr on a Windows or
Macintosh computer, as well as from any other UNIX system.

Table A-9 FTP Command and Functions

Command Description

frp [hostname] Establish FTP with [nostname

help Provides a list of available commands

dir List directery contents {the command 1= also works)
1et ename | Receive the file [filenama] from remote system

put [filename] Send thefile [filzname=] to remote system

Receive all tiles with the extension .c from remote system

lﬂ/{)’encor CRS User Manual, Software Version 2.4 Rev. D
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Command
| =
| \ |
= | al direc Ty
Ve
i‘}.*’t

Logging on Remotely

I. Typerlogin

2

‘ol

Description

Send all files with the extension .h to remote system

Change to the directory [remote directory] on remote system

Change to the directory [local directory] on local system
Show current directory on remote system

Disconnect from remate system

hostname’ and press Enter.

Supply a login name and password when prompted.

Directory Manipulation

You are now in i UNIX shell on another computer. You can use any commands that are
available to your account.

Fahle A-10 lists the commands for directory manipulation, incliding navigation between directories,
identitying the current directory, getiing directory listings in varying amount of detail, and creating
and deleting directories, Access to directories depends on the permissions sct on the user’s account
and on the directories. For example, ordinary users cannot delete system directonies by accident.

Command

226

Table A-10 Directory Manipulation Commands

rectory)

flrectory;

Kug'rencor CARS User Manual, Software Version 2.4 Rev. D

Description

List the contents of current directory

List the contents of current directory, including dotfiles, and
showing permissions, ownership, filesizes, dates, times.

List the contents of the current directory with detailed
information

Print working directory, (show current directory)

Same as CD in DOS world, change to another directory
Change to parent directory

Change to the root directory

Change to your home directory

Same as MD in DOS world, make a new directory

Same as RD in DOS world, remove directory

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Desktop
Inatall

Ut sl
WINS5=-root . hdf
demodisk

dumpster
public html

v

Ly L DEDOR

uvrlO0n

uv_adcdems

Is -al
fusr/peoplefuvr 13 -al
toral
drwsr-xr—x 16 1119 user 4086 May 26 10:10
drwsr=xr-x 5 roct Sy 3 51 Jan 19 13:26 ..
o e et L 1110 user 22 Jan 27 0%9:34 ,Sgiresgurces
—“IW-LW-IW-— 1 root user 126 Feb 14 23:54 .Hdefaults
—IW-r—--r—- e P nseyr 552 Jan 1% 13:2€ .cshre
drwxr-xr-x 7 1110 user 40946 May 19 16:03 ,desktcp-ADCDemo
dIwWXI—XI—X g 1110 user 4096 Jan 19 13:28 .desktop-IRIS
drwxr-xr—x £ 1110 user 4096 Jan 27 09:26 .desktop-Offline ADC
Arwxy—xr-x 5 1110 user 58 Jan 27 0%:50 .desktophost
drwxr-xr-x Z: EDOE user B2 May 2T 12:17 .ebtpriv
—EW—EmE s 1 roct user D May 12 12:1¢ .expercClInsight
SEWmE=—E=r 1 11140 user 122 May 27 12:14 .infosearchrc
-IW—L——E=~ 1 root EEer 1909 May 19 12:23 .insightrc
= EWEL=Ess 1 raoct user 64 May 192 12:13 .insighttmp
SEWE R i 11148 user 631 Jan 19 132:2¢ .login
drwx~=-——- 3 1110 user 4096 May 26 17:48 .netscaps
~rW=r——r-- 1 1110 user 887 Jan 27 10:20 .profile
“EWsE——r—- 1l root user 30 May 27 12:17 .sgihelprc
—EW-r——r=- 1 rooct user 64 May 27 11:54 .sgihelptmp
i 6 o e i 1 root user 11507 Jan 27 14:08 .sgisessicn
—rW——— - 1 root user 6%2< May 27 12:51 .sh_history
—EW-Iw-rw- I root uger 3941 Peb 15 00:07 .swinconfig
drwxr--r-- 2 L1110 user 30 Jan 19 13:32 .wek
drwxr-®r—-x 2 1119 user 9 Jan 19 13:32 .webcache
Arwxr-xr=x 4 root user T2 May 27 12:43 Cherlin
ArWxr~®r-» 2 1110 user 104 Jan 19 13:26 Desktop
Arwxrwxrwi ¥ root user 4098 Jan 27 10:25 Insrall
drwrr-xr-x 2 oot Uuser 4096 Jan 27 10:26 Util
—rWe LW rw e L ot user 150540672 Feb 15 00:07 WIN9S-rogt.ndf
S IWHIWMIWH 1 root usex 332 Jan 27 11:05 demodisk
GrWwxer-xr—m 3: LI10 user 58 May 26 10:10 dumpster
ATWHL— "I 5% 4 1110 13er 148 Jan 27 0%:34 public bhtml
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L L 5] & ) 1 | 15,
i LT : Jar £ A . out 4
i i n z 4,0 w1000
; 2
o k| T 138 i 3y =l
pwd
2OpLE PR :..de
afuv
cd
/> cd fusr/peoplefuv
= JUu>
usr/pe e/u zd
fust/neo
fusr/peoples cd
{
Fxocd -~
fusr/pecple/uv>

Command Information

1t is often necessary in administering a UNIX system 10 determine what programs are running and

where they came from, in case there are muliiple versions of a command. The commands in
Table A-11 provide these tunctions.

Table A-11 Command information

Command Description

which [ command} Show exactly which executable will be invoked when
[commandg) is typed.

whereis [command)] Show where the location of this [-ommand] is. This includes its
executable, source code, and manual page.

Show which commands are being executed, and by which
users, etc.

which

fusr/pecple/uv> which man
fusr/bin/man

fusr/people/uv> which uvlD0d
Savl1lolo
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whereis

./'.f,':,-"pf:'f::."-'r.- fuv> wWhereis mar

ma i o/ fusc/bin/man fusr/fsl efcatman/u man/ Ll man. ¢
w

fasy fpecple/

1z pm up 3:10, 1 uvser, load average: 0.03, 0.12, O

Ser thy 1 g ing dle JCFU CE what
3Rt 0.a 11:51am 1 W

Process Control

Command

reboot

August 24, 1998

The most common reason for an administrator on a CRS to inveke process contyol tunctions 1s o
dispose of an errant progran, including the CRS application. which docs not respond 1o normal exit
cormmands, cither its own menu commands or the standard Control-C exit, Methods of dealing with
non-responding programs listed in Table A-12 include killing the program. rebooting, or in extreme
cases shutting down the CRS. See also “Lockup Recovers™ an page 277 in Appandix F. -~ Basic
Muintenance” for other methods of dealing with a program crash.

Table A-12 Process Control Commands

Description

Shutdown system and then Boot up again. No musical tune is
played. To power down, choase the [System Shutdown] opticn
onthe [System) popup menu at the top, left-hand corner of
sc¢reen.

Kill current pracess

Show Ihe processes running currently, along with their PID
{process identification number)

Show every process on system.

Kill the specified process identified by its PID
{process_id_number)

Run | command! in the background and [execure] inthe
toreground

Bring background process back to the foreground.

ps

/fuzr/pecple/uvs ps
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Miscellaneous Commands

There are a tew other important commands that do not fit into any of the previous categorics, lisied in
Table A-13

Table A-13 Miscellaneous Commands

Command Description
B3V Become the superuser.
TRL+D or exit Quit being the super-user; can also be used to destroy a

Terminal (BlueScreen).

Eight Mouse Butteon Press the right mouse button when in a BlueScreen (Winterm
terminal window or shell window) to bring up a pop-up menu.
Options let you change the font, or create another BlueScreen.

Press the right mouse button while pointing at the title bar at the
top of a window to bring up a pop-up menu with options for
window management and exiting the program.

Some applications such as the Snapshot screen capture utility
and the Jot text editor have other uses for the right mouse
button.

nn Show the previous few commands.

"TRL+E Retype the previous command automatically. Repeated
pressing brings back earlier commands one at a time.

>ject Eject the floppy diskette trom the drive.

Text Editing using Jot

Jotis an X Windows visual text-editing application that 1s simple and easy to use. Jot can open files,
cut and paste. undo the most recent eduing action, and search tor & string. To start jou. type - ct

| £1lenams ], Forexample, jot . login would bring up a window similar to iz A-5 To use
jot. click and drag using the left mouse button 1o select regions of text, Use the right mouse button to
bring up the pop-up menu, which includes cut, copy, and paste functions.
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Figure A-3 Jotl Window

For turther information on jot. see its man page (man jot) and the Help menu at the night of the
menu bar,

Tapes
Tar (tape archive) 1s the most universal type of tape drive format for UNIX systems. You usually
copy files from the specified directories onio a tape (backing up or archiving). or extract files from
the tape back into their original directories (restoning).
Table A-14 Tape Commands
Command Description
tar tv List the conlents of this tape.
tar cv [filenamell Formats the tape 1o the tar format, then writes the
[filename2] specified files onto the tape.
tar cv [directoryl! Formats the tape to the tar format, then writes all files
[directory2] from the specified directories and their subdirectories
onto the tape.
tar cv . Writes all the tiles trom the current directory and its
subdirectories onto the tape.
tar xv [filenamal Extracts the file [ £1lenams | from the tape and copies
it back into its original directory.
tar xv |directoryl’ Extracts the contents of the specified directories and
[directory2] their subdirectories from the tape and copies them
back into the original directories and subdirectories.
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Command Description

tar xv Extracts the contents of the tape and copies them back
into their original directories and subdirectories.

User Preferences

The hame directory is the directory vou are placed in upon login. It is usually

/usr/peonle/ [your_login_name], For the CRS applicanon. il is /usr/pecplea/uw, In the
home directory for any login account are some doffiles. configuration fiies that are executed as part of
the login proce.ss. The names of dottiles begin with a dot (). Table A-15 lists the most important
dottiles tor the CRS. Dotfiles are somewhat similar to autoexes bar and config. sys nthe
DOS world and Preferences files on the Macintosh,

Table A-15 User Preference Files

Dotfile Description

.login For C shell, configuration file when logging in.
cshrs For C shell, configuration file when new C shell is started.
profile Far Korn shell, configuration file when logging in.

.¥defaults Configuration file for X Window applications.

.sgisession Executed each time the user logs in through Pandora screen.
For example, sets monitor to 60 Hz and runs uv1004Q,

# ard .login prowvided tc csh users.

¥ it to meet thelr own needs.

# The in this file are executed when a csh user first
# logs 2 file is processed after .cshro.

o

£ SPRevis I

if (! S7ENVONLY) then

# Ser the interrupt chayacter teo Ctrl-c and do clean backspacing
if {=t D) ther
sCty imptr €' echoe
endi
# Set the TERM environment variable
eval ‘tset -5 -Q°
€1
§ Ser ¢ X server.
(= Y = 0) then
£ REMOTEHOST)Y Then
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setenv DISPLAY ${REMCTEHOQST) @
else
seteny DISFLAY
endif
endif
.cshrc

]
§ This iz the default standard .cshrc provi
§ They are expected to edlit it to meet their own
i
# The commands in this file are executed eacth
§ is stcarted.
§
§ SReviszior 1 %
®
# li=rt directories in columns
alias 1s "ls -C’
# Femember last 100 commands
set histary = 100
# For interactive shells, set the prompt to show
if [ (' S?ENVONLY) &5 SPprompC § then

if ( -o /bin/su ) then

set promprL="‘hostname -s* \!¥ ™

else

set prompb="‘hostname -s* M!VY

endif
endif

.profile

¢ This is the default standard .profile provided
$# They are expected to edit it Lo meet their own
#
# The commands in this file are executed when an
¥ logs in
#
§ SPRevision: 1.140 %
&
# Set the interrupt ¢haracter to Ctrl-c
i SR e et
cthen

stLy intr “~C* echeoe
f1

¥ Set the
)

eval '‘Lset

TERM

-]

envircnment variabl

o

=%
o,

August 24, 1928
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USEeIs.

csh shell

host name and event number.

to sh users.
needs .

sh user first

and d¢ clean backspacing.

233

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Appendix A-System Software

# S5et the default X server,
it [ $|{DISPLAY:-setdisplay] = setdisplay
thern
1E [ SiREMOTERCST:~1islocall !'= isloc:
then
Ly

CISPLAY=5{REMOTEHQST) : 0

# Lisr files 1n columns 1if standard o9t is a terminal

Ls () { 2f [ -t ]; then /binfls -C 8*; else /binfls 5+, =i

BFATH=SPATH fusripeople/uv/kermit: /usc/peoplefuv/Install: fusr/people/uv/0til
PS1="SPWD> ¢

alias 11="1s -al’

et -0 emacs
mouzewarp 4 4
umask 000

.Xdefaults

! For running SoftWindows with 4Dwm

4Bwm*sCftWindows*windowMenu: ScftWindowsMenu
£

4Dwm*KeyBindings: cftWindowsKeys

Loy ]

.sgisessions

RSt R R R R R R R R R R R AR R AR AR RN R R R R R RN R AR R R R R A R R
&

¢ MNAME

5 fusy/tutor/Customize/example. sgisessicon - example session seript fcr
1 initializing your environment at login

# [DESCRIPTION

B

§ This example.sgisession file shows you how to make the feligwing
£ customizaticns to your own login account:

&

# Al autcmatically start pp applications when you log in,

L B) specify an initial window size and location for these

# applications,

f C) specify if these applications should be started as an lcoon
7 rather than a window,

= L) sen Lhe screen backarcund to a specifis color or pattern,
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Appendix A—System Software

4 E) e LS buttoc "
i
E-} u I Lhne ey ara L B
: i a1 e 1 s (ot ne betor 3 A reer ank, &na
& HY turn on keyclicking.

[remainder omitted)

CRS Command Files

Table A-16 CRS Application Commands

File Description

uwifoo Deletes any care dumps, clears the print spoaler, kills
leftover processes, and then runs uv.

The CRS application program. It should normally be
run only from uv1000, and nat called on its own.

uv1000

fsoinfkiliall uv
/ebin/killal F aqc
rm ccre B

m

rm

n /var/spoal 3
rm fvar/omp/core
mousewarp 4 4

fusr/pacple/av/uv
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Preparing for CRS Installation

-

Pre-installation Qualification Checklist

{(U.S.A ONLY)

Your attention to the detailed information found in the Planning Section and the Environment
Reguirements Section of the Pre-Installation Docurnentation will minimize delays and expenses
during the mstallation of your instrament, It is the responsibility of the customer 1o provide the
correct power socket within reach of the CRS's power cord, and also air and vacuum hnes of suitable
length with the eorrect connectors for both the CRS and the supply fittings.

Important Notice

The unpacking and installation musi be done by a KU}:"encor represerdative. The follow-
ing Requirements must be met before a representative will be seheduled. Please insiruct
vour Receiving department NOT to open the crate upon receipt.

Table B-1 Environment Requirements
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238

A TEMPERATURE:
AIR QUALITY
| AC POWER

IJ

= NVACUUM

L PRESSURE

A REMOTE COOLING

“ FLOOR

3 SPACE

[3-237C (39-73"M)
Clean room, recommended Class 100 or cleaner

Allernating current, single phase. 24072207208/ 2(0)
volls (factory contiguredi. Current is A0 amps @
208 volis, Cord s 3-conductor. 10 gauge, 10 feel
long, non-terminated, with locking NEMA plug
(LLS. AL only). Satety interlock s optional,

20 inches (508 mnm) He minimum conslan vacuum
for the systenm with a fTow rate of 0.5 cfm (14,2
Lmin) nunimum, Fitting is onc Ya-inch temale NI'T
with Ya-inch mbe quick disconnect.

Air or nitrogen, 80 psi minimum with a flow rate of
Yefr (14,2 min). Fitting is one Y-inch female
NPT with Ya-inch wube one-touch.

Connections are Iwo each, 3.5-inch tTexible duct.
Flow rate is 400 ctm (11.3 m/minj. Ileat output is
14,000 BTU/Dr (main svstem only), 10 teet of 3.3
inch ducting is provided.

Must be level and capable of supporting 1235 [bs
(570 kg)

Requires 24 inches of unobstructed space around
the system for user and service clearance. The
power input panel at the rear of the machine musl
be atleast 3" from the wisll, Ao 8" 13" area is suit-
able tor both the CRS instruinent and the operator’s
workstation. Uie. B-.
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Relative Humidity

Electrical Power

External
Vibrations

August 24, 1998

Figure B-1

Appendix B—Prepanng for CRS Instaliation

CHS Measurementis and Floor Layout
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35-65 % relative humidity.

Main System:
Type:

Voltage:

Current

Cord:

Safery Intertock:

Accessories:
Type:
Voltage:

Alternating current, single phase

240/220/208/200 volis (factory configured)

30 amps @ 208 volts

3-conductor, 10-gage 10 feet long, non-terminated
Optional

Alternating Current. single phase
AC 120 volts. 10-15 Amps (depending on options)

Table B-2 Vibration Requirements

< 5H7
5= 10Hz
[0<50H:
> 50 He

| pm p-p
4 um p-p

6 um p-p

2 um p-p
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Appendix B-Preparing for CRS instaliation

[ 441 shows the typical layour of a CRS installation, including the jocation of the powcer. exhaust,
air, and vacuum connections.

An equipment rack. pictured in Fies 200y designed o hold the two moniiors, two printers.,
kevboard, mouse, joystick. optical drive, and accessories for the CRS inthe space shown on this
diagran It is available from Kl.lgrencor (P/N 901-66436-000),

Figure B-2 CRS Equipment Rack

When all requirements are met. please fax the form on the next page to the Kl./é'fencor Praduct
Services Administrative Assislant 1o armange for installation.
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Appendix B—Preparing for CRS Installation

CRS 1200 Installation Scheduling Form

We have made all necessary preparations for installing the Wencor CRS 1200 which we have
Teceived. Tt is inits crate ready for moving to the clean roomn,

Signature

Name

Date

Company Name

Company Address___

Person to Contact:

Telephone No.:

Fax No.:

E-mail address:

Please sign and Fax this form to Yencor Product Services Department at (408) 875-2828.
Attention: Product Services Administrative Assistant
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Appendix B—Preparing for CRS Installation

Planning

Equipment
Delivery

Installation

Planning for Installation

Please review all CRS 1200 system intormation contained in the pre-installation Documemation
before planning your site installanon, The installation procedure will take approximately threc days
from beginning to end. barring any untoreseen disruption, Training takes an additional two days.
Please he sure you have the time and work force avaiiable at the scheduled time of installation,

Check the shipping crate very carefully for anv signs of visible damage at the time of receipt. If there
is anv damage or if the shock indicators caution of possible daniage, note anv problems, in wrinng.
before signing for the delivery. This must be done, with the delivery person on site, at the time of
delivery.

Contact Customer Response Centey at 1-800-600-2829 if there is any indication of possible damage.

Do NOT unpack the CRS 1200 system until your site is
fully prepared and the KLj Yencor representative is on site.
WARNING

Note: Save the shipping materials for future transportation of the instrunient, The CRS 1200 system
must be shipped in the same container to properly protect its mechanical components.

You will need to meet all of the requirements listed below:

Pre-Installation Qualification Checklist—Yound at the begwning of this Instaltation Guide. Your
site must meet all of the requirements listed on this form before the installation will be scheduled.

Please have this form. filled out and signed, available 1o present to the KLQ:‘I'encor Field Service

Engineer upon arrival.

Forklift—Capable of transporting the CRS [200 system from the receiving area to the clean room.
Must be able 10 support the weight of the system, approximately 1255 pounds (570 ke)

Work ferce—"Two or three people, available at the scheduled time of installation, to assist in moving
the CRS 1200 system from the receiving area 1o the clean reom,

Training—Provided at the ume of installation. requires an additional two days. The recommended
class size 1s four students with a maximum of eight, The training is designed to familianize your
enginecrs and operators with the basic operation of the CRS systein.
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Preparation for ADC

Automatic Defeet Classitication requires a CRS set up and mainrained to provide uniform,

high-gquality images 1o the software for analysis. The following are the minbimurn requirements for
accurate ADC function. These tests and any corrective procedures required can only be performed
properly by a trained Field Service Engineer.

System is parfocal, parcentric, intensity adjusted, and able to autofocus on all objectives.

ADC software option ¢nabled.

Laser ADC software option enabled, if ordered.

Fast 7. firmware version 34 or loter is installed.

PMT controller’s ZERO offset is set to 128,

White light and laser parfocality,

Apcrture limil is set to maximum, which s < 150,

Camera setungs.

White balance.

WL image quality: skewness, intensity uniformity, dirt, and edee symmetry
Laser image quality check at 100x.

Stage XY accuracy test,

Stage flatness test.

Autodeskew test.

Optical drive test.

Total hard drive capacity of at least 3 GBytes,

Increase the extra .swap?2 file from 30 MBytes to 70 Mbytes,
ADC 1est, using standard wafer:

AutoDeskew.

After first defect is located, go 10 ADC screen.

Select at feast 3 ditterent typical defects to build a knowledge basce, using the Learn dislog box,
Run ClassifyAll in the ADC screen. All defects should be detected correctly, and classification

should be mostly correct.

Kugfencor CRS User Manual, Software Version 2.4 Rev. D
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Appendix C—Preparation for ADC

Audit is to be performed by Service persennel intimately
familiar with CRS ONLY.

WARNING

Scope

This procedure will describe how to identify comipouents on a svstem in the field that effect ADC
functionality and that are not pan of the standard list of required components for ADC. This
procedure applies primarily o older models 500, 1000, and 1010, It these components are found to
be down rev, they will have 1o be upgraded using the part numbers listed for each area.

ltems Required

Standard service kit,

Procedure

Remove panels and use software 1o verify the following:

Standard ADC Components for all CRS Systems '
« Identificr Software with proper keyfile(s) enabled - 001404 is the std software, 001258 is the
whitelight only kevfile and 001406 is the laser ADC keyfile,
Note: 001258 is required for 031406, A new kevfile will need to be generated for system
* Sony camera model 950 (930 acceptable) - 001359,
Naote: this camera 1s now standard on the CRS 1010A.,

= Optics upgrade kit for non- H010A CRS systems - (01335 (does not apply to LO10A or 1200 sys-
tems).

« GEMINI Optics Kit - 001412,
+ 2GB hard disk - 001334,
» External optical disk drive - 001413,

Note: 1010A systems introduced the Equipe robot {(black). All carlier models (non-SMIFed) have a
MECS robot (silver).)

There is & possibility that any of the above components could already be present on a system in the
tield. The procedure 1o check for presence is also included below.,
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ltems to check that are critical for ADC systems

August 24, 1998

System information
CRS Model - CRS Serial Numbwer -

Keyfile information

Manually record systeimn 112 and existing keyfile information by typing “rdkey™ ina UNIX shell. It
“rdkey” does not work look at the beginning of the window that uv was started from and record the
“HardwareID="" numbers and the 1's and 0°s listed directly above that hine.

Integrated whitelight option

required for ADC video capture.
_ . Complies

No Complignce, requires 001251

Computer Module

Computer Model: Indy or Indige? Indy type with R4400 or R3000 CPU required to run ADC
software, To list installed computer hardware type “hinv™ in a Unix shell.

Complies

No Compliance, requires 001225, 003035, 003037, 000803 (2x), 000832, 000827, DOOS2E,
009059-01, 009059-02 and RGB panel components below

Primary hard disk

Must be 1GB or higher (Does not apply with no compliance above)
Complies

No Compliance, requires 014128

UV software version
UY ADC v2.0 (or higher) required.

Complies

No Compliance, requires 001404 with 001258 or 001258 and 001406 cnabled (requires new
keyfile gencrated for entire system.}
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Camera present

Sony camera nwdel DCX-930 or 930 required for ADC. Barhier svstems have a Cohu or Optronics
camera.

Complies

: No Compliance, requires 001359

GEMINI Optics
This is required for “true” simuttancous viewing. These opiics are present if while viewing laser
image at 488nm line the whitelight image does not use the yellow filer,

Complies

No Compliance. requires 001412

External Optical Drive

Required for ADC systems.
__ Complies
No Compliance, requires 001413

{Note: a couple of systems have internal drives, which comply, look under drive bay door.)

Objectives in system
Standard 3X DI, 30X DI and 100X BF (0.95 NA) required.

Complies
No Compliance, requires 3X 014018; 50X 000772: 100X 000771 (or partial)

For use with Laser ADC 100X must have less than 105 spherical aberrations side lobe. Check this
per separate procedure. (Doces not apply with a no compliance above.}

Comphes

No Comnpliance, requires 100X 000771

Automated A-stop mechanism

Mechanism which moves A-stop on vertical illurninator wiast be present. Older systems had this ina
fixed position.

__Complies
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No Compliance, requires (01220

Beamsplitter type

Sliding cube or gimbal mounted plate? Plate assembly required.
Complics

___No Compliance, requires 001271, 002053, 002052, 002203, 012107

RGB output present on interface panel on back of unit

Required when using above Sony cameri. Some older svstems had only Y-C outpul.
_Complies

No Compliance. requires 003046, 003048, 000803 (2x),

Fast-Z PCBA version

Assy p/n 001003 required for patch scan AF Hirmware,
Complies
No Compliance, requires 001003T

1f 001003 is present check the fimnware vesion in LON diagnostics, For use with ADC firmware
v2.2 is required. This would read as a "34"" under LON Diag. FastZ Cntrl/Softwr Ver,

Complies

No Compliance, requires 001352, 0013353 (These are already part of 001355)

Stage System

Stage controller model 330-UP with single RS$-232 port control required. Model silk-screened on
front of controller and controller will have only one thumbwheel and one set of stant/stop buttons.

Complies

No Cownphiance, requires 014092, 014093, 009082, 009081,

Die to die stage accuracy

must be 6 or better across entire wafer surface, This is slightly different than our std. accuracy spec.
It after recalibration and mapping still does not comply entire stage svster may require replacenient.
This to be determined by the ADC apps engineer.

Complics
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No Comphance, requires notification of ADC Apps. Engineer

Part number descriptions/definitions

The part numbers for ADC components in §able O-1 were current at the time of writing this manual.
The table summanzes the part number refercuiees in the preceding svstem audit.

Table C-1 ADC Component Part Numbers and Descriptions

Part Number Description
001251 Entegrated Whitelight Option
001225 CPL Module, Indy (includes all PCBAS)
003035 Bracket, Cable Clamyp (far clamping keyboard and mouse coanectors
atinweriace panel)
003037 Clamp, Keyboard/Mouse Conn. (used with above)
000803 Screw, Butlon, 6-32x3/8" (used with above, qiy-2)
000852 Serew, Cap, 8-32x3/4 (used with above)
000827 Washer, Flat, #8 (used with above) -
000828 Washer, Lock, #8 (used with above)
009059-01 Cable, Iniernal, Kevbourd
009050-02  Cable, Imernal. Mouse
003046 Panel, Interface (the tatest version which has RGB inlertuce)
003048 Cover Plate, Camera Kevhoard (used to cover Optronics keyboard
port on above panel)
000803 Screw, Button, 6-32x3/8" {used wilh above, gly-2)
014128 Hard Disk, |GB Indy
001404 Software, ADC v2.0 (this is basic sofiware no keytiles enabled}
001258 White Light ADC Option
001406 Laser ADC Option (reguires (0 258 10 be activated 1o funciion
propurty)
001359 Video Option, Sony DXC-950 (also includes many mechanical
pans) -
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Part Number

Description

Q01412

001230

014018

000772

000771

001220

003046

002053

002052

002203

012107

0010037

014092

001352

001353

014093

008082

003081

Optics Option. GEMINI
Prive Option. 1.30B Externai Oprical
Ohjective. 3x Dark-tield

Objective, 30X Dark-field

Objective, 100 Bright-field, Q.95NA {Sored from the Olymopus

factory)

Assy, A-Stop Uparade (includes many mechanical pans)

Assy, Beamsplinter Plate

Riser. Video Assy, Front (enhances use of Beamsplitter assy)

Riser. Video Assy, Rear (enhances use of Beamsplitter assy)

Flale. Offset Video Mount (entances use of Beamsplitter assy)

Screw, Set, 6-32x1/27, Nyvlon Tip
PCBA, Fasi-Z. Tested

Controller, Neat Stage, UP-330
Programmed IC. Fast-Z Neuron, v2.2
Programmed IC, Fast-Z Logic, v2.2
Joystick, Neat Stage, UP-330

Cable, R8-232, Neat Stage, UP-330

Cable, Itemnal, Joystick. Neat Stage, UP-330

August 24, 1998
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CRS 1200

Optical System

General

Optical Train
Objective Turret
AutoFocus

Objectives - Standard

White Light

fllumination Source
Optical Filters
Camera

Video Monitor

Field of View
White Light Magnification

Specifications

Proprietary Design

Five-position, user-selectable, and motarized

Proprietary laser-based autofocus with manual override
{patent pending)

5x, brightfield / darkfield, 0.13NA, 12.0mm working distance
20x, brightfield / darkfield, 0.40NA, 3.0mm working distance
50x, brightfield / darkfield, 0.70NA, 0.50mm working dis-
tance

100x%, brighttield, 0.95NA, 0.30mm working distance

150x, brighttield, 0.95NA, 0.80mm working distance

100 Watt Halogen

Neutral Density, Yellow

Sony : color, three-chip CCD, Model DXC950 , electronic
enhancement

Sony: color, 13-inch diagonal, 600 horizontal lines of resolu-
tion

Approximately 60 ym =< 45 pm (H x V) with 100x objective
Approximately 4,400x (with 100x objective on 13-inch moni-
tor)
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Laser

lllumination Source

Wavelengths

Output Power
Spatial Filter

Spot Size

Optical Resolution

25 mW, air cooled, multi-line, stabilized Argon-lan. Class
Nb.

User selectable: TEM_. 458 nm, 488 nm, 515 nm, or combi-
nation of all three

Variable trom 6 to 25 mW

25 um

300 nm (diffraction timited) at image surface (100x, 0.95 NA)

XY: ~0.10 pm (based on imaging ot certified Polystyrene
Latex spheres)

Z: ~0.025 um (minimum perceptible color vanation in talse color mode)

Scanning Frequency

Frame Rate

Field of View

Pixel Step Size

X-direction: 8000 Hz
Y-direction: 26 Hz

256 = 256: 26 frames/second
512 x 512: 13 frames/seconad

User Selectable (all at 100x):
6.25 % 6.25 pm
12.5x12.5um

25 x 25 um

50 % 50 um

12.5 nm (at 100x and 6.25 x 6.25 pm field of view)

Computer

Processor
Model 1200

latiorm Gl Indy
Frocessor mips H440050
ClocK rate {Mhz] 200
SPEC Marks (integer 92) 226

PEC Marks {floaling point 92) 115.5
Handom Access Merory TMB) 64
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Graphics

Model 1200
araphics 24-oit
Coilors TG, 7 million
rResolufion TP80 = 1024
Ferformance - Tmesh 79K
Fericrmance - 3U Hi Hes [set) | 12
Standard Monitor T7-inch

17-inch Monitor

20-inch Monitor

Color, 1280 = 1024, 0.26 mm dot pitch, 50 & 76 Hz refresh
rates
Color, 1280 = 1024, 0.31 mm dot pitch, 50 & 76 Hz refresh
rates

Communication & Interfaces

File Transter Methods
Network Protocols
Defect Scanner Protocols

Defect Capacity

Defect Codes

Storage
Floppy Drive

Hard Disk Dnve

Tape Drive

Magneto-Optical

{optional)

Image Fite Size
(512 x 512 x 64)

Surface:
Volume:

Other

Operating System

Input Devices
Access levels

K14 Yencor CRS User Manual, Software Version 2.4 Rev. D

Ethernet (1 MB/sec), RS-232 (1 KB/sec), or Floppy diskette
TCP/IP NFS

KLA 21XX/255X via Ethernet or Floppy (v.1.5 SEM, v.2.0
SEM, v.2.0 Resultis)

Tencor 6XXX/SwittStation via Ethernet or Floppy
7XXX/SwiftStation via Ethernet or Floppy

Surfscan AlT/SwiftAccess via Ethernet or Floppy

Inspex TPC-85xx /DMS via Ethernet or Floppy

OSI1Q via Ethernet or Floppy

Hitachi WI-8XX/AS-2000 via Floppy or Ethernet

12,000 detects/wafer

256, user definable

3.5-inch, 21 MB floptical (compatible with 1.44 MB magnetic)
20GB
250 MB, 1/4-inch

5.25-inch, read-write, magneto-optical disk. 1.3 GB per disk.
Remavable media.

525 Kbytes
16.78 Mbytes

Silican Graphics 1RIX
101-key Keyboard & Mouse
Service, Administrator, and Operator (password controlied)
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Recipe Parameters

Wafer Transport

General

Cassette Type
Wafer Type
Wafer Size
Cleanliness

Prealigner

Make & Model
Detection Type
Drive
Repeatability
Theta
XY alignment
Throughput

Robot

Make & Model
Type

Drive

End Effector

Axis Specifications:

30 View, 2D View, Status View, Cam Intensity, Laser Inten-
sity. BF/DF, Fiiter, XY Resolution, No.of Z slices, Z step size,
Laser Line, Wafer Thickness, Y Dimension, BW/Color, AF
Intensity, Stage Center Offset, Sort Parameters

SEMI Standard; 3/16" & 1/4" pitch; 25 or 26 slots

SEMI Standard; Flat or Notch; 0¢, 90, 180°, or 270"
100 mm, 125 mm, 150 mm, or 200 mm (3-inch optional)
Class 1

Equipe Technologies PRE 200-B
Nan-contact, optical
DC Servo

+0.04°
+0.0015 inches
9 seconds/wafter

Equipe Technologies ATM 104-1
Programmabte, closed-loop, 3-axis robot
DC Servo

Tetlon-impregnated aluminum alloy, vacuum-assisted, back-
side contact.

Radial Axis Theta Axis Z Axis
Hange of Motion 4457 3457
epealability *0.0077 +0.005" +0.007
peed a4 n/sec 7207 7Sec T7in/Sec
XYZ Stage
XY Axes
Range 206 mm (each axis)
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Drive Stepper Motor (each axis)
Positioning Closed-loop with Linear Optical Encoders (each axis)
Speed Variable. 150 mm/sec maximum.
Raw Accuracy <+ 10 pm
Repeatability + 2.0 pm, bi-directional, 3c
Coarse Z
Range 13 mm
Drive Stepper Motor
Positioning Open loop, micro-stepping

Repeatabhility +10 gm, bi-directional, 3o

Fine Z
Water Chuck Aluminum alloy, Teflon impregnated; Vacuum assisted
Range 50y
Drive Piezo electnc crystal
Paositioning Closed-loop positional sensor
Resolution 12 nm

System General

External Frame

Cleanliness Class 1
Particle Generation <0.01 each of >0.3pm added per 1cm? per wafer pass in
Class 1 environment

External Panels Stainless Steel

Air Flow Cleanrcom Laminar Air

Vibration Isolation 3-point Active Air Damping & Leveling

Frame Plated Mild Steel; Inert Gas-welded Construction

Suppon Transport: 3-inch Textite Wheels (4); Operation: 2.5-inch
Leveling Pads (4)

Controls On/Off, Emergency OH, Circuit Breakers, Laser interlock
System

Throughput
Load Wafer 1o 1st Deskew Point 28 seconds
Manual Deskew to 1st Detect 15 seconds
Move & Facus 2.4 seconds (live laser mode, 8 rmm travel)
Unload Water 13 seconds

Image Acquisition
image Display (512 x 512 x 64)
image Storage (512 x 512 x 64)

5.5 seconds (512 % 512 x 64}
3D Hi Res: 12 sec
Surface Image: 0.1 seconds
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Volume Image: 8.0 seconds

Reliability
Halogen Lamp Litetime > 4300 hours
Laser Lifetime > 1 year {covered under initial 1 year system warranty)
System MTBF »1000 hours
Up Time > 95%

Facilities, Environmental, and Shipping

Facilities

Electrical - Main System  AC 240/220/208/200 Volts (factory configurable), 1¢, 30
Amps @ 208 Volits

Electrical - Oplions AC 120 Volts, 19, 15 Amps (depending on oplions selected)
Air 80 psi, 3 sctm
Vacuum 20 in. Hg, 0.5 scfm

Environmental

Temperature 15-24 *C; < 2 °C/hour
Humidity 35-65 % relative humidity
Vibrations (pending evaiuation)
0<5Hz 1ump-p
5<10Hz 4 um p-p
10< 50 Hz 6 ym p-p
50 Hz 2ump-p
Cooling Remote Blower Unit supplied; 400 cim; to be located 10 ft
from system rear panel
Cooling Connections 2 each 3.5-inch flexibte duct
Heat Output 14,000 BTU/hr {main system only)
Physical
DIMENSIONS:
Main System 60.0" < 47.5" % 35.5"
(152 x 121 x 90 cm} (H x W x D}
Water Plane 300 mm from floor to water #1 (SEMI standard)

13-inch Video Monitor 13.5"x13.6"x61.3"

(34 x 35 % 41 cm) (H x W x D)
17-inch Computer Monitor 16.1" =« 187" % 17.7"

{41 = 40> 45 cm) (Hx W xD)
20-inch Computer Monitor 18.5" x 18.5" x 19.7"

(47 x 47 x 50 cm) (H x W x D)
Codonics NP-1600 Printer 12" x 17" % 217
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(31 x43 x 53 cm) {(Hx W x D)
Sony UP-5500 Printer 6" x 16.8" x 18.8"
(13 x42x 48 cm} (Hx W = D)

WEIGHTS:

Main System 1255 Ibs (570 kg)
13-inch Video Monitor 37 Ibs (17 kg)
17-inch Computer Monitar 55 Ibs (25 kg)
20-inch Computer Monitor 81 Ibs (37 kg)
Cadonics NP-1600 Printer 60 Ibs (27 kg)
Sony UP-5500 Printer 23 Ibs (10 kg)

Shipping
Method Air ride van
Main System Crate Dimensions 48" x 64" x 73"
{122 x 163 x 185 cm) (W x D x H)
Main System Crate Weight 1852 Ibs. (840 kg)
Accessories Crate Dimensions 48" x 48" x 34"
(122 x 122 x 86 cm) (W x D x H}
Accessories Crate Weight 370 |bs. (168 kg) (will vary with options)

August 24, 1998 KLA Yencor CRS User Manual, Software Version 2.4 Rev.D 257

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Appendix O-Specifications

Drawings
Figure D-1 CRS 1010 Isometric View
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Figure D-2 CRS Top View
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Figure D-3 CRS Front View
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Figure D-4 Power Panel, Right Rear of CRS
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Figure D-5 Connecior Panel, Left Rear of CRS
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Optical Systems Comparison

A technical comparison between standard Whate Light, White Light Confocal and Laser Confocal
systems follows. In reading this discussion, it is important to keep in mind the distinction between
precision and accuracy, and its application to the distinctions between magnification, resolution, and
discrimination,

Terms of Comparison

Precision is defined in terms of the repeatability of measurements. However, it is possible to have a
system that repeatably gives the same measurernents, all of which are off by the same systematic
error. Accuracy refers 1o the ability o approximate the true answer, where “truth™ is detined
provisionally as an approximaton by the best resubts attainable by other means in accordance with
our best understanding of the underlving physics. In this case the SEM is the usual reference
standard.

Under normal circumstances, the accuracy cannot be better than the precision, but can easily be much
worse. The CRS has o precision of placement of the XY7Z stage to 12 nm vertically and 0.25p
horizomally. Its accuracy is limited by the accuracy of placement of wafers, and of the deskew
process [or measuring that accuracy, but it 1s generally able 10 place features under the microscope
with a horizontal accuracy of a few microns. Image processing in sottware or observation by the
operator can then martch teatures and position the stage with an accuracy linmted by the size of the
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laser spol. which is comparable to its wavelength. Given wavelengths of 458-515 nm for the CRS.
with 488 ntn the most often used, this accuracy can be 0.5 or less.

Magnification is a simple ratio between the size of an image and the size of the onginal object.
[ucreasing magnification does not always mean a belter image, just as increasing precision does not
always mean greater accuracy. Magnilying an image that is already at the limit of resolution just
produces larger fuzzy spots. without revealing any more detail. The magnification of the CRS optical
system is a combination of the vartable objective, the variable laser zoom, and fixed optical
components, together with the size of the image displayed on the CRT. A distance of 1 micron on the
wafer can be translated to about one inch on the screen in the laser image on the review screen, and
there are 25,400 p in an inch. This makes the maximum magnification of the CRS about 23,000

Resolution in optical systems is cormnmnonly defined as the minimum distance at which it is possible 10
distinguish two different objects in a single image. The basic physical linitations which determine
resolution are the spot size and wavelength of light used in imaging. and the optics used, which in the
best case are diffraction-limited somewhere in the range of one-half to one-third the wavelength.
Diltraction limits the spot size to be at least the wavelength of the light used. so as a first
approximation it all comes down to wavelength. This gives a maximum resolution of 0,150 wath 438
mim laser light.

Resolution of a digital image is commonly defined quite differently, by the size of pixels. At
maxunum magnification pixels in a CRS laser image are spaced on 8 nm (0.0080) centers, It is better
1o think of this as addressability rather than resotution, since neighboring spots overlap so much, but
current usage is fumly entrenched.

However, there is more, The discrimination of the CRS is better than its resolution. This ix a
phenomenon well-understood in information theory, where Clande Shannon’s basic result is that the
intormation capacity of a channel is proportional to bandwidth muitiplied by signal-to-noise ratio
{S/N). This s the reason why a 56 Kbps modem can operate on a 3 KHz telephone line if the noise
level is low enough. Bandwidth corresponds in the case of CRS images directly to resolution. $/N for
the CRS 1w excellent, based on its ability to move the stage with an accuracy much smaller than the
resolution limit, and to take multiple slice images with separattons as small as 12 nm. Features as
small as 25 nm in vertical dimension and 100 nm in horizontal dimensions can be discriminated,

When the lascr spot or the stage is moved by less than the wavelength, neighboring spots averlap.
This tends 10 smear out the image of a feature smaller than the wavelength to about the spot size, as
shown schematically m Fig. -6, The laser light spots are represented by circles, which is nog
physically realistic, In fact, the intensity of the returned light is a weighied function of reflectivity
within the circle, with the center weighted highest, and the weights decreasing outward to nearty 0 at
the edge of the circle.

Most of the spots catch both of the small features in this example, or neither, and the 1mage of the
feature on the screen would be as wide as the peak in the light response curve. or 4 pixels. This is just
about as wide as the spots in this example, This spreading of features in the inage is the principal
torm of notse in well-designed optical systems.

Figure D-6 Resolution Limit
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However. there ix a pixel on each side of the feature that captures mainly one spol. resulting in two

points i the response curve at hall the amplitude of the others. In addinon, a physically nore -
realisnie model would show that the peak of the curve is not flar. Comparing multiple spots gives us

more signal to work with tor the same amount of noise. thus iimproving the S/N ratio. and with it the
amouni of informarion thar can be extracted. The result is that features sieniticantly smaller than the
wavelength can be discriminated,

In this case. the CRS would still not resolve the two teatures into separate images, but it would show
them as & feature that was elongated in one direction, Applying the same process Lo vertical
discrimination gives much better results, both because the precision and accuracy of the stage along
the Z axis is much berter than alony the X and Y axes, and because the CRS can capture 64 closely
spaced 21D slice images. or in other words. much more signal.

Overview of Laser and White Light Microscopes

The commercially available optical review stations can be diviaded into three categories, namely
standard white light, white light confocal and laser confocal systems. This note will discuss some of
the key features of cacl system as well as their differences in terms of inagnification, lateral
resolution and depth resotution.

White Light System

The ordinary white light microscope consists of an objective lens and an eyeptece. The sample under
observation is illuminated by an extended incoherent white light source (typically a 100W Halogen
lamp). The objective lens forms a real inverted image of the object in a position suitable for viewing
with the eyepiece, The evepiece functions as a simple magnifier producing a virtual image ot the
obyject a distance of 25¢cm trom the observer’s eye.

Magnification: The overall magnification of a white light microscope is decided by the product of
the objective and the eyepiece magnitication (e.g. 100x objective x J0x eyepiece = 1000x overall
magrnification),

Lateral Resolution: The lateral resolution of an objective lens under the Sparrow’s criterion is given
by the following formula:

Resolution = 2/(2 x N A) (EQ 4)

where A is the wavelength of the incoming light and N.A, is the nwinerical aperture of the lens which,
for a non-trmimersion lens, is defined as the sine of the opening angle formed by the center ray and the
extreme edge ray focusing at the focal point, as shown in Fig. D-7.

Figure D-7 N.A. and Opening Angle

__'_4___
Ta bt E-SRNEL Y -
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For a non-imimersion lens the maximum N.A. achievable is about (,95. For the white light svurce the
average wavelength is about .55 w. So the best resolution achtevable by the white light microscope
ix about 0.29 u. An ordinary person’s cye can resolve a structure as small as .25 mm. This means
that the practical magnification limit of a white Hight microscope is about .23 m/0.29 1 = 86,

Depth of Facus (or Z resolution): The 7 discrimination capability (resolution) i determined by the
depth of focus. For the white light microscope, the depth of focus (D.O.F} is gtven by

where [ is the magnification of the microscope. ', is the angular resolution limit of the eye. N.A.
is the numerical aperture ot the lens, and 2 is the wavelength of the ncoming light, For a microscope
with 100x objective, 3.3x eyepiece, 0.93 numerical apenture and average wavelength of €.33mm. the
D.O.F. ts about 3.4 . In other words. if a object is in focus, an observer can not only see the signat
from the focal planc but also the signal 1.7 u above or below it. This makes the white light
microscope unable o discriminate a submicron panicle against a pit.

White Light Confocal System

August 24, 1998

The white light confocal system can be viewed as a standard white light microscope with addition of
a spinning Nipkow disk. A Nipkow disk contains many spiral sets of holes at regular angular
distances, The incoming light passes through several thousands of tiny pinholes on the Nipkow disk
and iflurninates an equal number of spots on the sample. The light 1etlected from cach of these spats
returns to the same pinhole through which 1t entered. Due 10 the small size of the pinhole, the return
light from non-fecused planes will be blocked by the pinhole. which yields a very shon
deptht-ot-focus.

Magnification: The magnification ot a white light contocal microscope 1s the same as that of an
ordinary microscope.

Lateral Resolution and Edge Response: Compared to an ordinary microscope, the white light
confocal system has 8% - 28% improvement in the lateral resolution (dependimg on the resolution
criterion used), Better lateral resolution results from the fact that the confocal microscope s a point
illammination and point detection system (i.c. a coherent imaging system). As such. the effective point
spread function (PSF) of the confocal system is given by the square of the PSF of the standard
microscope, which cut down the PSF 3dB response (the distance berween the half power points of
the PSF) by 28%. Furthermore this square propery reduces the sidelobe levels of the PSE yielding
better contrast in image. It also enhances the edge response by 13%, resulting in a sharper image
when observing edge structures.

Depth Resolution: The depth response d: of a confocal microscope is given by the ollowing
eXpression:
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Fora 100 x objective with .95 NLA L, and an average wavelength of 350 nm, the 3dB depth response
is about 0,36 u. This is an order of magnitude smaller than the standard microscope, -

Laser Confocal System

The laser contocal system utilizes a single pinhiole and a monochromatic light source (the laser
itsell). Since a point won't make an image of an extended abject, a scanner has 1o be used to translate
the laser spot in honzontal and in ventical direction.

Magnification: Since the laser contocal image is a scanning image, the magnification is decided by
two factors:

1) the product of the objective and the evepicce magnificauon
23 the size of the scanning area, determined by tie amplitude of the scan,

Given an objective and an evepiece, the magnification of a standard white light or white light

confocal microscope is fixed. Bur a laser confocal system can change the scanner amplinude or field
of view of the laser image (i.e. zooming) while keeping the sampling pixel numbers the same, thus a
magnification tmuch higher than that of a standard white light or white light contocat microscope can
be achieved, For example, with the same set of objectives and evepieces, the lencor (RS has a
maximum magnitication of 8 times that of a standard white light or white light confocal microscope.

Lateral Resolution and Idge Response: When the resolution of a stzndard microscope was

calculated carlier, an average wavelength of 0.55 g was used for the white light, This is not stnctly

right because the white light is & mixture of many different wavelengths ranging from 0.4 1o 0.76 . -
Due 1o the change in the index of refraction of the lens material with wavelenath, diftferent color rays

will intercept the image plane at different locations even 1f they all emanate from the same point on

the object plane. This phenomenon is known as lateral color. Because of this, the lateral resolution as

well as the edge response of a white light confocal systemn is worse than that ot a monochromatic

laser confocal system. Strictly speaking, only the monochromaric system can clairn the full resolution

of what was discussed carlier.

Depth Resolution: Again. due to the fact that the index of retraction is a function of wavelength, the
shorter wavelengths are focused closer to the lens than are the longer wavelengths in the case of a
positive lens element, a phenomenon called longitudinal chromatic aberration. Because of this, the
depth response of a white light confocat system is worse than that of a monochromatic laser confocal
systen. o, 1-% shows clearly the narrow, intense peak n laser focus tor confocal optics, compared
with the diffuse response of wideband light, whether in red, green, and blue bands, or the full white
light range. In short, only the laser confocal svstem can claim the full depth reselution described
carlier. At the wavelength of the most often used laser tine, 488 nni, the nominal resolution is 0.3,
Bv comparing neighboring slices using the extremely precise vertical step size of the stage, 12 nm,
the CRS can discriminate layers as thin as 0.025 u.
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Figure D-8 White Light vs. Laser Contocal Depth of Focus
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KLA-Tencor CRS 1200 Defect Review Station

Standard Equipment and Software

August 24, 1998

Main Svstemn w/Class 1 stainless steel enclosure, robotic water handler, non-contact flat tinder.
precision XY7Z stage, laser & white light optical system, electronics

Cassetie Locator Plate 6 inch

Cassette Locator Plate 8§ inch

Single 25 slot water cassette load pori

Surface imaging software package

Volume imaging sofiware package

3 Objectives: 5X, 20X, 50X, BF/DF: 100X, 150X BF

High resolution Sony camera

Auxiliary 12-inch video monitor (CE version available)

200 Mhz, 64-bit, R44005C RISC processor

20-inch graphics monitor, keyboard. mouse, trackball, joystick & cables
4.0 GB hard disk capacity

Exhaust blower box with interconnecting ducts

KLARF Interface

Tencor File Format

GEMINT Optics St

24-bit Integrated White Light Package

NFS Software Interface to Ethemet Including Compatibility with
10 Base 2 Coax

10 Base T Twisted Pair

CE compatibility (European destinations require optional CE version SONY video maonitor and CE
version analog printer if applicable)
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Hardware Options

+ Additional Cassette Locator Plate, 4-inch

« Adduional Cassette Locator Plate, 3-inch

= L.3GB Optical Drive (External - Stirongly recommended for ADC)

« SMIF 8" Integrated Indexer (fuctory configurable only. 6mos ARQ)

« Mmi-environment tor SMIF (subcontracted through BY E/QASIS. 6mos ARO)

* Ergonomically designed cassette rotator

« Operator Console Cable Extension Kit (additional 6 feet tor total of 16 feet of cable)

= Signal Tower (factory configurable only)

Software Options

« White light ADC

* Laser ADC

» Automatic Deskew Option—-Requires 24-bit Integrated White Light

= Defect file intertace 1o Inspex

« Drefect file interface wo Hitachy (WI-88X Scries)

« Detect file interface to LPA DES

= Interface to Dentech VARS—Scan converter required for VARS to store laser image
« GEM/SECS II Communication interface

Accessories

+ Sony Analog Video Printer with interfaces (CE version available)
* Codonics Digital Printer with interfaces

= Operator Console (vertical rack to hold monitors, printers and keyboard)

Description of Options

Some of the teatures which are standard on the CRS 1200 were oplions on previous models. The
most important of these are described below, along with current options,

GEMINI Optics

The CRS provides simultaneous laser and white light viewing of the wafer surface 1o be inspected.
Filters in the laser and white light paths prevent excessive mixing of the white and laser light at their
respective sensors, and also prevent darage to the white Ligbt camera sensor from concentrated laser
hight. Originally a yellow filter removed laser light frem the white light path to the camera, taking ot
all three of the laser lines (458 nm. 488 nm, 315 min). Unfontunately this also meant removing a good
deal of the white light at the same time, and changing the color balance of the image considerably. As
Fio. E-4 shows, the yellow filter resulted in a very yeliow image with greatty reduced contrast.
Surface detail is much less visible with the yvellow filter.
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Figure E-1 Effect of Gemini Optics on White Light Images

White light microscope image at 20X

Before Gemini After Gemini

White light microscope image at 100X

|

Before Gemini After Gemini

Improved white light images are provided in simultancous 488 nm laser light and white Haht with the
GEMINI optics optien. which includes a holographic 488 nm notch filter in the camera light path,
The yellow filter continues 1o be used for simultaneous viewing using white light along with the 458
nm line alone, the 515 nm line alone, and all three lines together.

Without GEMINI optics, the white light image is always yellowed by the filter in simultancous
viewing. With GEMINI, there is ne color change to the white hght image when using 488 om laser
tight. The only visible ¢ffect is a very faint pattern of hazy gray lines,

The GEMINI option also includes a 487nm narrow band filter to select the 488 nm line, and a

modificd bright field beamsplitter cube. The purpose of the cube is to eliminate interference patierns
it the laser image, as Fic, E-2 illusirates.
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ADC

Figure E-2 Effect of GEMINI Optics on Laser Image

Laser image at 100X in Brightfield mode

L

4
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|

Before Gemini After Gemini

The GEMINI option changes the hght parameters, especially the automatic adjustment of the level of
white light tHlumination in simultaneous viewing when changing objectives. In addition to the
physical installation it js necessary for a factory Field Service Engineer to adjust the CRS hardware
and its software configuration for best performance.

Automatic Defect Classification is one of the most important capabilities of the CRS. It is available
in both while light and lascr versions. The software can be trained to classify defects in a specific
process at a higher rate of accuracy than most operators, and to do so consistently at all times in
continuous operabon, User engineers can set up and train a CRS for any number of steps in any
process for which a good sample of defects is availuble,

In combination with the following options. ADC on a CRS can be completely automated, cassctte to
cassclte, Captured detect data, including water maps with classifications and also 2D or 3D images
of unrecognized defects. can be passed over a network or other communications link 1o other systems
for data analysis, 10 engineers for visual review, or to other instruments such as 4 SEM.

Both White Light and Laser (488 nm) ADC capabilities are available as options in the CRS software,
Laser ADC is capable of imaging and identifying subsurface detects in many cases. and can readily
distinguish between pits and particles down 10 0.15 u across and 0.025 u high or deep, well beyond
the resolution of white light,

SMIF and Mini-Environment

A SMIF station interface Js a factory option with the CRS. There is no retrofit available for tield
upgrade. The station consists of an Asyst Technologies SMIF-Indexer INX 2150 (for 100 mm/4 inch
or 150 mm/6 inch wafers) or INX 2200 (for 200 nun/8 inch waters). Each of these units includes a
laser detection system which determines which slots have wafers in them. The Asvst SMIF-Indexer
Series INX 2150/INX 2200 Technical Manual contains tull details on configurations and options as
well as on operation of these products,
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The CRS with attached Asyst SMIF can be set up within a mini-environment 1o accept sealed pods of
watirs to provide superior cleanroom handling both during processing at the CRS and in transit
buetween machines via an external robot systein. In conjunction with the following communications
option, the CRS with SMIF supponts tully automated handling of wafers with no hurman intervention
Or contict,

Figure E-3 CRS with SMIF and Mini-Environment

o=
o=
==
—]
e
——
—
e

GEM/SECS

The CRS has external ports for networking and serial communications, which allow control of all
CRS functions by computer. The communication protecol for external control is an indusiry
standard, SECS (SEMI Equipment Communication Standard), widely used in semiconducior
fabrication and test equipment.

A fully automated multistation system can send pods of walers from a tabrication step 10 a surface
scanner, and trom there to the CRS for ADC, with automatic capture and processing of defect data

along with irnages of defects not classified. Further routing of the water pod can be based on the
results of the analysis.
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The CRS comphes with the [ull SECS-I standard E4-91, and with the generic portions of the SECS-II
standard [5-93. The implementation includes 2 subset of the SECS-IT stundard messages appropriate
tor CRS wafer handling and detect review functions,

SECS detines the communications protocol, and GEM (SEMI Generic Equipment Model for
ctfective tactory automation) detines conventions for using that protocol and for designing the
commuications interfaces on factory cquipment units for eftective conununication with a host
computer, The CRS uses a subset of GEM funcuions, excluding Trace Data Collection, Spocling, and
Limits Monitoring, none of which are needed for CRS functions.

Integrated White Light

Integrated White Light permits simulianeous viewing of white light and laser images on the CRS
monitor. It was not available on the carliest CRS models, but was added as the available computer
power for image processing increased. The first version of Inlegrated White Light (8-bit) has been
superseded by the current version (24-bit).

Simultaneous viewing is possible because the white light and laser illumination share the portion of
the optical path through the microscope, both for entering illumination and tor the reflected light
which forms the images. The beams are joined and then split again on their retum at a beamsplitier
just above the microscope.

HHuminating the wafer with both laser and white light requires @ way to filter out the green. blue, or
violet laser hight in the white light camera path, in order to avoid damage to the camera sensor.
Onginally a wideband yellow filter was used for all simultaneous imaging, but now the GEMINI
oplics package is standard on the CRS 120X,

Light Tower

The light tower has four different colored sections with a buzzer mounted at the bottom, Fio. E-ds
hows the position of the four different colors: red, amber, green, and blue, Each lamp color can be
configured to be on. off, or flashing as defined by the customer. The modes and their associated code
numbers are listed in Table 1.

Table E-1 Light Tower lamp modes and their codes

Code Lamp Mode
0 Off
1 On
2 Flashing; rate defined by SEMI S8-95
3 Flashing - slow; rate defined by user
4 Flashing - fast; rate defined by user
5 No change from previous state
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Figure E-4 Light Tower

Red

Amber

Green

Blue
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Troubleshooting

The following sections describe potential problematic situations that typically do not require a
service engineer to rectify. However if you are unsure of your actions in any way, please do not
hesitate 10 contact a KU{}encor CRS service engineer.

Lockup Recovery

August 24, 1998

It is possible for the system to lock up to varying degrees. There have been repons of cases where the
systemn slows down noticeably. of cases where none of the on-screen buttons in the K encor CRS
application respond to the cursor, and of cases where the mouse and keyboard do not seern to work at
all. There is alsv a special case of lockup that can occur during a volume acquisition. These incidents
are rare occurrences and Kug'l'encor is very interested in knowing about and fixing lockups that
have any repetitive frequency. The possible recovery actions include

= Restarting the CRS application program
« Rebooting the computer system
= Restarting the XWindows server (five-finger reset)

= Cycling power of the entire instrument.

Whatever the recovery method. the problem and the corrective action should be recorded for
Indintenance purposes. The following table lists lockup symptoms and their associated recommended
recovery actions, For the suke of simplicity, you can attempt to recover from all lockups using the
reboot procedure—this takes slightly longer than just restarting the CRS application.

Table F-1 Lockup Symptoms and Recovery Actions

Lockup Symptom Recovery Action
ystem slows down Restart the application
pplication does not respond Restart the application

Mouse does not respond Five-finger reset
| ockup during volume acquisition ‘Reboot the computer
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Table F-1 Lockup Sympioms and Recovery Actions

Lockup Symptom Recovery Action
Cannot lower the application Five-finger reset
Nothing works Cycle power

Restarting the CRS uv Application

To Restart the Application

L

Lower the CRS application by clicking on the square at the extreme top left of the screen. A
pull-down menu appears.

Select Lower to lower the application. After the CRS application is lowered,the Toolchest
menu appears at the top left of the screen

Click on Desktop and another pull-down menu appears.

Click on Shell and after a few seconds, the outline of a UNIX shell window appears. Position
the window appropriately and ctick the mouse to create the window,

Position the cursor anywhere in the UNIX shell window and type v/ 600 1o restart the CRS
application.

If the application cannot be lowered, see “Execuiing @ Five-Finger Reser” below,

Executing a Five-Finger Reset

If the application cannot be lowered because the box at the extreme top left of the screen does not
respond to the mouse, you can iry to kill and restant the XWindows server using the kevboard. This
involves pressing five keys simultaneously and is referred 1o as the five-finger reset.

To execute a five-finger reset

1.

i

Press CTRL. SHIFT, ESC, F12, and / simultaneously, where / is on the numeric keypad. (Since
vour keycaps might have been customized for casy operation, the five resct keys may appear as
CTRL. SHIFT, ESC. FOCUS OFFSET, and SK1.) Executing this sequence causes a dramatic
change 1n the display, followed by a recovery to a logon screen called the Pandora screen,

The Pandora screen has several icons with user names under them. Double click on the icon
lubeled UV and rthe system restarts normally.

If the lockup occurred during a volurne acquisition, you must still reboot the svstem even though the
application has restarted, This procedure is described in “Rebooting the Compuier” below,

If the five-finger reset does not wark, then you should try cveling the power to the machine. See
“Cyvoling Povoer” below,
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Rebooting the Computer

l. Lowerthe CRS application by clicking on the square a1 the extrerne top lefl of the screen. A
puli-down menu appears.

2. Select Lower 10 Jower the applicanon. After the CRS application is lowered. a set of bultons
appears at the wp left of the screen.

el

Click on System and another pull-down menu appears.
4. Click on System Shutdown to prepare the CRS for powering down, or Restart System to

reboot without powering down,
If the application cannot be lowered. attempt the five-tinger reset as desertbed above in “Executing a
Five-Finger Reset.” then try the reboot procedure again,

Cycling Power

If none of the above measures is successful in returning the application to normal, the only
alternative is 1o cycle power o the system. Since you will presumabiy not be able to use the mouse or
kevboard. this procedure will be done without a proper shutdown process.,

1. Shur off the power by using the red Otf button on the front punel.

Fa

Wait 30 seconds. then power on by pressing the green On button. The system should come up
normally. Be sure that the EPO switch is released by tuming it counterclockwise or the On
switch has no effect.

Wafer Removal

August 24, 1998

There are two condlitions under which a water can be left in the instrument. First, the system might
lose AC power or the application software might lock up while a wafer is inside the optics chamber
or in the prealigner; you theretore have to remove the wafer (using the application software)
immediately after restarting the CRS application.

Second, the instrument might become non-functional (due to 2 component failure) while a wafer is in
the optics chamber or in the prealigner, and you might want to remove the wafer manually because
the application software cannot be restarted (even by cycling power),

Wafer Removal Using the Application Software

Wafers can be removed trom the optics charnber or the prealigner using the Manual Robot Control
option, which appears as a menu selection under Maimenance. This menu selection 15 available only
o users with service or adminmistrator permissions. However, if you start the CRS application with a
wafer on the XYZ stage (in the optics chamber), the Manual Robot Control window appears
agutomatically when you antempt to mitialize the robot,

With the Manual Robot Control window on the screen, you click on a water source or destination
in the list at the left of the window, then click on Rebot Get or Robot Put 1o command the robut to
cither retrieve or deposit a wafer at that location. This window should be used with preat care
because the usual safeguards in the applications software are not active in this window. For
example, the Manual Robot Control menu allows you to attempt to put two wafers in the same
slol, or replace a wafer into a cassette of the wrong size.
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To remove a wafer from the XYZ stage

1. Click on the Stage selection in the source/destination list at the left of the window, then click on
Robot Get. The robot enters the optics chamber and rerdeves the waler.

1o

1o put the waler back imo the cassette, tirst inspect the casserte o find @ slot that is empty, then
click on the appropriate stol number in the source/destination list at the left of the window,

3. Click on Robot Put 1o deposit the water in that slol.

Be sure that

the cassette size maiches the wafer

the slot in question is empty

the correct slot has been highlighted in the list at the left
WARNING of the window

before clicking on Robot Put.

The procedure for removing a wafer from the prealigner is similar, except that a Robot Get
operation is pertonimed with the Flat Finder selection highlighted in the source/destination list,

Manual Wafer Removal

If the CRS application software is inoperable, you can remove a wafer from any of the major
components in the system by hand). The default state of the vacuuni solenoids in the systen is on, so
it1s highly recommended that you disconnect the vacuum supply at the rear of the instrument betore
altempting to remove a wafer from the end eftector or the chuck.

Be aware that you are interacting with mechanical

components that move under computer conirol. It is

strongly recommended that the system be shut down
WARNING before attempting manual wafer removal.

It & wafer is on the robot, it can be easily removed with a vacuum wand. When the system is powered
off, vou can manuaily move the robot arm 1o a more appropriate posttion to remove the wafer.

The same procedure applies to the prealigner module, A water left on the prealigner chuck can be
removed manually with a vacuum wand.

If a water is to be removed from the XYZ stage in the optics chamber and the system is operable,
the first step atter shutting down the system is to remove the facia plate that surrounds the wafer

door. The facia plate s fastened with two screws near its base. Remove these two screws and gently
tilt out the bottom of the plate 1o remove it Behind the facia plate is the wafer door. which can be
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raiscd manually, With the water door raised, reach into the system with a vacuum wand and remove
the water from the XYZ chuck.

Preventive Maintenance

These Preventive Maintenance (PM) procedures describe the maintenance operations on the
Kl/g,'fencor CRS Confocal Review Station that can be routinely performed by on-site customer
personnel (referred to as customer service personnel). The operations are low-nisk in the sensc that
they do not involve delicate adjustments or potential contamination of critical optical components.
Furthermore, there is no requirement to bypass or defear any of the safety interlocks of the machine.
At all times, however, the service person is required to observe common salery practices and to avoid
altering any adjustments inside the machine that do not penain to the procedure at hand. These
operations are intended to be supplemented by Kuf)fencor factory PM operations performed on a
less frequent basis.

While every effort has been aken to provide you with the latest revision of the PM procedures, 1t is
recommended that you verify this fact with yvour Kl.l?;'l'encor customer service represcatative,

Safety Precautions

Please be sure to thoroughly read the Safety Section in the front of this manual prior 1o executing any
of thuse procedures.

The Preventive Maintenance Schedule

August 24, 1998

The tollowing table outlines the PM procedures listed in this section as well as the time intervals at
which they should occur.

Table F-2 Preventive Maintenance Schedule

Procedure Name PDescriplion Pnlerval
1 Wipe Down Wipe down of the exterior of the EDaily
machine
2 Backup Data Procedure to backup critical data  Weekly
to 1ape
3  Chuck Cleaning Cleaning procedures for the Weekly

chuck and robot end effector

4 1laserLite and iTest procedure for the laser Monthly
interlack Check system to determine whether to
schedule laser service, and to
verify interlock integrity

5 |[Robot Alignment  [Test to verify that the robot B3 mos.
Check handles wafers and interfaces
appropriately to the cassette,
realigner and XYZ stage
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Table F-2 Preventive Maintenance Schedule (continued)

jProcedure Name ITDescripIion Interval
]
6 [Halogen pulb [{sttall new Halogen bulb for 4 mos.
hange hite light illuminaticn
7 i-annual PM Optics cleaning and alignment, 8 mos.
ystem PM

System Wipe Down

A systemt wipe dowi consists of gently cleaning the exterior of the machine with a
cleanroom-compatible cleaning ¢loth and a diluted solution of isopropyl alcohol (with the exception
of the plastic robot safety cover which must be cleaned with water only). The user should check with
the KLQ)’encor factory it other solvens or ¢leaning solutions are to be used,

DANGER: The solution of isopropyl alcohol is a flammabile liquid and must
be kept from sparks, flame or heat.

Data Backup and Restore

To avoid loss of data due 10 a hard disk failure or other disasters. the user should periodically backup
critical data, The following procedures describe backup and restore operations.

To backup the system

. Place a 150 MB, quarter-inch tape into the tape drive within the drive bay and close the door of
the tape drive.

2. Lower the CRS application program as follows:
Click on the small square at the extreme top left of the screen. A pull-down menu appears,
Click on Lower 1o lower the application.

A set of buttons appears at the 1op left comer of the screen. Click on System, then Systern
Manager.

4. A window appears with several icons and names above them. Double-click on Backup&Restore.

Lh

Another window appears tor seting up the backup operation. Be sure that QIC150#7 1s selected

as the tape drive, and Backup as the operation. Click on Accept 1o accept the setup.

6. Another window appears for specifving the files to backup. Select by Directory as the files to
backup

7. Type fusr/uv as the directories and files to be backed up,

8. Click on Start Backup, The backup begins, with the “Backap is” indicator displaying “Active,”

The backuop proceeds with the list of files being backed up scrolling through the window until the

backup is complete. At this point the “Backup is” status changes to “Inactive.”

Note: This is a typical backup operation; more or less data may be backed up depending on the

user’s preference. Contact KLA fencor for recommendations.
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To restore the system

The restore procedure is very similar (o that of backup procedure. However, instead of selecting
Backup as the operation in the first window, sclect Restore, When the setup is accepled, a window
appears asking vou 1o wait while the tape is being read. A window then appears asking you to specity
what files to restore, Be sure o specify that fiies should be restored to the same directory they came
from, then click on Start Restore to begin the restoration process.

Chuck Cleaning

August 24, 1998

The backsides of wafers come into contact with three components in the Kl./"l_:‘fencor CRS5—he
robot end effector, the XYZ stage chuck, and the prealigrer chuck. These three surfaces must be
cleaned periodicallv to minimize the risk of backside contannnation.

To clean the robot end effector

Cleaning the robot end effector is straightforward. Use a clean-room compatible clean wipe and a
cleaning solution of either isopropyl alcohol or water,

To clean the prealigner chuck

Cleaning the prealigner chuck is also straightforward. A special tool 1s supplied by Kl.l!?fencor for
cleaning the chuck. It should be fitted with a fresh cleaning sleeve and used with alcohol or water to
wipe off the surface of both chucks. Do not use accetone with the chuck cleaning ool

If the robot is imtialized, it oves down as far as possible so that it dees not intertere with the
cleaning process. The chuck ts visible through the slot where the wafer enters the prealigner.

To clean the XYZ stage chuck

1. lImitialize the robot to get it out of the way using the Initialize button in the cassette window

2. Select a wrret position containing no objective (00 selection from the Objective button at top
right of LaserScan window). If there 1s no open position, then select the lowest power objective
(usually 3X0.

3. Access the LON Diagnostics window by clicking on Maintenatce on the top menu bar, and then
on LONDiagnostics.

4. A button called WaferDoor appears roughly m the middle of the window: click on it 10 open or
close the wafer door.

5. With the water door open, you can reach in with the chuck cleaning tool to clean the surtace of
the chuck. Be careful not to come into contaet with any of the objectives.

6. Close the water door using the LON Diagnostics window when the cleaning operation 1s
cornplete.
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Laser Lifetime

The nonnal aging process of the laser tube can be monitored by measuring the current required to
obuain a given power output. The procedure involves setting the Jaser power o maximum {23 mW)
and measuring the required tube current. With a new laser, this value is tvpically 6 A, The laser
power suppiy is capable of supplving a maximurn of 10.5 A. When the laser tube requires 9.5 A to
achieve 25 mW of power, it 15 close 1o the end of its life (an estimated 1000 hours remaind and a
replacement should be scheduled.

To monitor aging of the laser

1. Click on the Maintenance selection on the menu bar ag the 1op of the screen. Select
LONDiagnostics from the resultant pull-down menu.

2. Onthe right hand side of the LON Diagnostics screen are two columnar lists: the teft column
tlabeled Nodes) lists the IO boards in the instrument, the right column (labeled NerViariabices)
lists the available network variables lor the I/O board selected in the left column, Select
LaserPwrControl in the left colunin,

fad

Sclect the PowerCmd network variable in the nght column.

4. Click on the text entry box below the left column (labeled QuipurNVValiee) and enter 128, which
corresponds o 25 mW of laser power, Click on the SendToLON button to change the current
laser power setting 1o 25 mW,

5. Chick on the CurrMonitor neiwork variable in the right column.

6. The result, shown under NV Status, should be between 14 and 22, When the CurrMonitor
variable is near the top of this range, the laser tube is close to the end of its life (est. 1000 hours
or 40 days remaining) and a replacement should be scheduled.

The wafer door interlock should be tested at the same time as the laser lifetime is inspected. To test
the interlocks, load a wafer of any kind into the instrument using routine operating proceduras, Focus
on the surface of the water and obtain a laser image on the workstation screen. The user then opens
the waler door using the LON Diagnostics menu and verifies thar the laser image goes away because
the wafer door interlock has shuttered the laser. Venty also that the laser image reappears when the
door closes.

Robot Alignment Check

Testing robot alignment is a qualitative procedure to ensure that the robot is interfacing properly to
the cassette, prealigner, and XYZ stage. The only reason that robot alignment should change is if one
of the components in question sufters 4 mechanical impact of some kind,

Robot to Cassette Alignment Check

1. Bring up the Manual Robot Control window by clicking on Maintenance on the top menu bar,
and then on ManualRobotControl.
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2. Wil a full cassette of waters on the cassctte platforo, highlight cach ot the cassette slots in the
source/destination list and use the Robot Get and Robot Put buttons 1o load and replace waters
from atl 25 slots.

CAUTION: Use extreme care with the Manual Robot Control window because the
safeguards in the normal operating software are notin effect whenusing
this window.

3, As the robot's end effector goes in and out of the cassette to pick up and replace cach water,
check that the waters are moved smoothly and that there is no rubbing between the water and the
casselte.

Robot to Prealigner Alignment Check
1. Use the Manual Robot Control window in the same manner as described above,

2. Execute a Rohot Get operation to retrieve a wafer trom the cassette, then execute a Robor Put
with the Preahgner sefection hnghliehted in the source/destination list,

3. Observe the motion of the robot as it enters the prealigner and be sure that there is no rubbing
between the robot and any parts of the prealigner. Check that the robot places the water gently
on the prealigner chuck and picks it back up in the same manner.

Robot to XYZ Stage Alignment Check

1. Using the Manual Robot Conitrol window in the same manner as described above.

r2

Execute a Robot Get operation to retrieve a wafer from the casselte, then execute a Robot Put
with the Stage selection highlighted in the source/destination list.
3. As the robot enters the optics chamber to drop off or retrieve a wafer, be sure thar there is no

rubbing between the robot or wafer and the wafer door facia plate or the chuck on the XYZ.
stage.

Robot Safety Interlock Check

To ensure the robot cover and cassette interlocks are working properly the following procedure
should be used. The procedure must be followed to avoid possible injury or equipment damage. 1f
any portion of this test fails, power down the system as described below under U Trouhleshooting,”
and contact Kl./l?fencor Customer Service immediately.,

1. Load a test wafer.

2.

Remaove the cassette from the cassette plattorm,

3. Press the Unload Wafer key (F1) to unload the wafer.

WARNING: Be sure cassette area is clear of personnel and equipment.

4. The system replies with the prompt
Please close robot cover and try again.
Click OK.
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3. Replace Cassette.

6. Press the Unload Wafer key (IF1) 10 unload the wafer.
7. The systemn unloads the wafer.

8. Reload the test water.

9. Remoave the robot saterv cover.

10, Press the Unload Wafer key (F1) to untoad the water.

WARNING: Be sure cassette area is clear of personnel and equipment.

11, The system replies with the prompt Please close robot cover and try again,
Click OK.
12. Replace the robaot safety cover,

13. Press the Unload Wafer key (F1) 1o unload the wafer.

Changing the Halogen Bulb

WARNING! Changing the Halogen bulb requires taking off the top cover of the
machine and manipulating the lamp housing on the optics plate. The
top cover is intertocked with the laser power supply and should cause
the laser to shut off when the cover is removed. It cannot be turned back
on until the interlocks are closed and power is cycled. The top cover
interlocks are defeatable, but under no circumstiances are customer
service personnel authorizedto defeatthe laserinterlocks. if atany time,
the customer service personnel are aware of laser radiation {intense
blue-green light) while the top cover of the instrument is removed, the
instrument should be immediately powered off and a service call placed
to encor service.

To change the halogen bulb
1. Lower the CRS application.

2. Onthe System menu in the Toolchest, select System Shutdown. A dialogue box, shown
in [Fig. I-1, appears, asking you to contirm your cormmand.

3. Click on OK.
Figure F-1 Shutdown Confirmation
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Wiail while the message. “The systern is shutting down. Please wait,” is displaved. When the
nest message appears saying. “Okay to power off the system now. Press any key 1o restart.” vou

can turn off the power with the red Off button,

5. Wait 13 minutes for the halogen bulb to cool.

6. Release the top cover of the machine by unscrewing the tour quarter-turn caplive screws, onc al

each comer of the top cover. Carefuliv 1ift oft the cover and place it aside in a clean and safc

place

~J

Wit al least fifteen minutes tor the lamp housing to cool down.

WARNING! The Halogen bulb used for white light illumination gets extremely hot

during normal operation. Take care before handling the bulb or the lamp
housing that sufficient time has been allowed after powering off the
system 1o allow the lamp components to cooli,

8. Identily the white light lamp housing—it js a rectangular housing, off-white in color. with black
louvers facing up to allow heut 1o escape, The lainp housing is on the optics plate immediately
beneath the top cover. The lumip socket is a cylindrical object that fits into the side of the lamp

housing and carries the power cord for the lamp.

9. There are 1wo thumbscrews attached to the lamp socket. One of them protrudes radially trom the
socket and is used to adjust and lock the angular position of the lamp. The other protrudes axally

tfrom the socket and is used 1o adjust the axial position of the lamp. Loosen the radial
thumbscrew and observe that the socket can now be rotated within the lamp housing.

10. Rotate the lamp housing clockwise until it contacts a stop, then pull the socket out axiully.

11l. The bulb is held in its socket by gold contacts, Press down on the long lever arms of the gold

contacts to release the bulb; pull the bulb out of its socket while the levers are depressed.

s0 will contaminate the bulb, leading 1o premature tailure. Install the new bulb (genceric part

2. Do not touch a niew bulb with your bare fingers. Always use a cloth or wear gloves, Failure to do

number: FCR 12V, contact Wem:or Service) by depressing the socket levers while pressing

the bulb into the socket.
13. Repiace the socket and bulb in the lump housing.

14. Snug down on the radial thumbscrew to hold the socket in place.

—
n

Turn on the svstem with the green On button..

WARNING! With the top cover removed and power on, the customer service per-

sonnel have access to components that are at a high voltage. There is
no danger of contacting high voltage components unless you disas-
semble components that have nothing to do with the procedure at hand.
Use of controls or adjustments, or performance of procedures other
than those specified here may result in the customer service personnel

being exposed to unnecessary electrical, mechanical, or radiation haz-
ards.

August 24, 1998

I6. Lead a patterned wafer into the machine using normal operating procedures. The autofocus
operations will not work because the laser interlocks are open.

17. Manually tocus on the water using the joystick and the lowest power objective available,
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18, Looscn the radial thumbscrew on the lamp socket and rotate the lamp socket 1o obtain the nirost
unitorm ifluminanon ot the sample. as indicated by the white light image of the water. Saug
down again on the radial thumbscrew.

14 Adjust the axial thumbscrew 1o obtain the most uniform illumination of the sample, These
adjusiments are moving the position of the lamp filament with respect o the optics train,

20, Repeat steps 13 and 14 unti} the iltumination is optimized. Tighten the radial thumbsercw when

completed.

21. Replace the top cover of the machine and screw in the four guarter tum fusteners that hold it to
the machine frame. This operation closes the laser interlocks.

22, Do a System Shutdown and turn off the power to the machine with the red OH bunton.

23, Restart the machine as previously described. Cycling the power should bring back the laser,

Kl.lg'rencor Factory PM

Yencor factory PM procedures are 1o be performed onfy by factory authorized personnel. The
procedures include cleaning and realignment of the optics train, which is a sensitive process that is
critical to the performance of the instrument.
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Introduction

Configuring NFS

The following procedure is provided for system administrators only so thar they can activate or
change NFS connections between the CRS and other tools, printers, and the like. 1tis not necessary
to have a field service engineer make simple changes to network [P addresses. For more advanced
configuration, including adding or changing connections to a Wencor Quest database system, or
to instruments from ether manutacturers, including Inspex, Hitachi, LPA/DES, or Dentech, contacl
KLQ?l'encor to make arrangemcnts,

This procedure requires the administrator to access UNIIX

operating system commands and fites. Such access

carries with it the danger of damage to system software,
WARNING and possibly hardware and personnel as well.

The KU!?I’encor CRS uses TCP/IP over Etherniet for its basic network comrmunication. With TCPAP
alone, users with some cormputer skills can access the CRS's files trom remote workstations using
basic operating systern commands such as ftp, as described in Appendix AL Svslem Sotnwae ™, For
ease of network access, Kl/{;‘l'encor offers the NFS option. which greatly simplifics network access,
With NFS, a remote computer is viewed as if it is one of the KU{:,'encor CRS’s directories.

The following procedures should enly be executed by a network administrator who is well versed in
the UNEX operating systent and TCP/IP command protocols.

Terminology

August 24, 1998

REMOTLI: Inside the KI.Q;"encor CRS system software, every file access dialog box has a
REMOTE directory. When the user select this directory, he is selecting the remote machine. Detect
files would be read trom and writien back to the data hub via this directory.

REMOTE2:You cuan set up this optional directory 1o access another directory on the remote host or
to access a directory on a different remote host (for example, a second scanner),
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IMPORT: The dircctory on the K%}encor CRS that vou wish 1o view from the remote machine
must be setup to be “exportable.” The exponable directory generaily is the SYSTEM dircctory, Files
from duta hubs can be written here,

Configurations
The CRS could interfuce with the remote database using any of the following three configurations:

1. CRS could read defect files from the REMOTE directory, and then write back reviewed files 1o a
subdireciory under REMOTE.

2. CRS could read defect files from the REMOTE directory, and then write back reviewed files 10
the REMOTE? directory.

el

CRS could read defect files from the IMPORT directory, and then write back reviewed files to
the REMOTE directory.

In the first 1wo contfigurations. the CRS retrivves files stored on a remote svsten (usoally a surfuce
scanner), while in the third configuration, rthe remote svstein writes the files to a directory on the CRS
hard drive. In all three configurations. the CRS deposits reviewed files in a REMOTE directory on
another system for analysis, whether the onginal scanner, a QUEST database sysieni, or elsewhere,

Typically, Inspex, Hitachi, LPA, and Dentech would use configuration 1. while Kl.l{,‘"encor 2IXX
and AIT would use configuration 2 or 3. Consult vour applications engineer if vou have questions
about setting up connections between the CRS and other tools.

Procedure

Hardware setup

Ask the network administrator to connect the lﬂ@encor CRS and Cedonics primier to the same
network as the scanner. This can be cither 10Base2/ThinNet/BNC/Couxial cabling or 10BaseT/
TwistedPair cabling.

Network address setup

All systemns in the network to be accessed must be specified in the file /eteo/host s, Ttis an ASCIT
file with each line containing the name and the [P address of a system. Obtain the following
hostnames aud IP addresses trom their network svstem administrator.

« Obtain a hostname and an [P address for the Kugfencor CRS.
= (Replace any tutare reterence to crshostname In this procedure with the hostname just
obtained for the Kl.lg'fencor CRSH

= Obtain a hostname and an [P address for the Codonics printer.
(Replace any futare reference to printerhostname inthis procedure with the hostname just
obtained for the Codaonics printer.)
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= Obtain the hostname and the IP address for the scanner,
(Replace any future reference 10 scannerhostname in this procedure with the hostname just
obtained for the scanner.)

= Tell the sysadmin that crshostname: /usc/uw/INFCOET is the directory for the scanner to
mount, and it 1s where the Kl.lé‘fencor CRS will read in map files,

» Obrain the namie of the directory 1o which we should write the reviewed map files. This directory

namu (referred 1o here as CutputDatabsr) will be used in step 2 in the section labeled "Con-
figuring NFS" below.

To edit the /etc/hosts file

[, Add the following 3 lines to the /ete/hosts file using the jot editor. They should appear sumilar to
the following example but with the valid 1P addresses and hostnames obtained above.

L 93.20%9 34 crsh Enams
19823209, 1:38 printerhostname
158,93 .209.13C scannernostrname

Save the changes.

2. Change the name in the file /et c/sys 1d tothe crshestname given for the Wencor
CRS. Save the change.

3. Tvpe reboor and press ENTER.

Testing the Hardware Connection
The ring command can be used to test network connection. Type ping [scannerhost-
name ] and press ENTER. If the conneciion is good, the data packet transter will have 0% loss,

Type CTRL+C to quit.

Configuring NFS—Summary

The basic steps to configure NFS are:

I. Editthe file /etc/hosts.

2. Editthe file /ete/sys id,
3. Reboot.
4. Create /usc/uv/IMPORT ifit doesn’texist (give this directory the correct permissions).
5. Edit /etc/exports
6. Enter the command expostfs -a.
7. Create /REMOTE if it doesn’t exist (give this directory the correct permissions and make sure it
Is empty)
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8. [Ldit /etco/fsvab,
9. Rebool.

Contiguring NFS—Detailed Procedure

1. Check if the NT'S dacmon is running by entering the command ©e -2 |grep nfsd A line
similar to the following should appear:

| R .y nrsa

2. IMPORT Directory: The directory fusr/uv/IMPORT will be exported 1o the data hubh, Make
sure that this directory exists and 1s given the correct penmissions. Use the following commands
if needed:

f v e P TRAT YT
fusrc/Suvs IMPORT

*himod -R +rwx Jusriuv/IMPORT

3. Thefile /eto/export 2 is an ascii tile that contams the local directory to be accessed and the

name of the svstem that is allowed to have the aceess. Add ¢ hine in /eto/exoorts like the
following:

4, Afterthe /et c/exports s cedited, enter the command exporors -a o update the
changes to the system.

5. REMOTE Directory: The directory /EEMOTE is used as the mount point for the remote
directory. Make surc that this directory is created. given the correct permissions, and is empty,
Use the tollowing commands if needed:

mkdir /REMOTE

+ Wy /RE!

6. Thefile /erc/fscab contains the file system {including remote directories) to be mounted
autonratically at boot up. Add a line in /etc/E=tab like the foltowing to make the remote

directory appear at /REMOTE (the system software expects the remote directory to be there).

4 il = ) SRR O o [T T T =g B oor . - T e (ST
Kld. Jdhcstname ; Joutputiatafdrr FREMOTE s W, ANLI, s50LL, D03

rufDaralir should be replaced with the directory name obtained in step 1.5.

and press ENTER.

Testing NFS

Stant up the uw program. and access the IMPORT directory to read map files. Review some defects
and store the modified map file in the REMOTE directory.
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Renaming Remote Directories

You can modify the label " TMZ0RT 10 a customized name such as KLA READ and modify the label
"REMOTE’ to customized name such as KLA_ WRITE. The two lines 1o modify are located in
fusc/uv/ . uvconfig. They arelisted as uv_name for import and

1v name for remote.
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Preparing Optical Disks

This procedure describes how to prepare new optical disks which have not been formatted. For more
informarion on UNIX commands, sce Appendis AL Sysiem Sotsarg”

1. Select Desktop in the ToolChest window at the 1op lefthand comer of the sereen.

2. Sclect Unix Shell.

3. Type login uv and press ENTER to login as uv.

4. Make sure the write protect switch on the disketie is in the unprotected mode.

5. Insert the diskene tnto the drive.

6. Wait until the middle orange light turns off (approximately 10 seconds)

7. Type umount /CETICAL and press ENTER to unmount any optical file svstem.
Type formatoprics and press ENTER to set up the diskete,

9. Wait until both the left blue light turns off and the computer proimpt
/usr/people/uv
reappears (approximately 40 seconds).

10, Press the ¢ject button on the drive.

11. Flip the diskette around to the second side.

12, Repeat sieps 4--10 for the second side.

Notes:

= If you need 10 install the optical drive, enter the command {n=rallOptical.

= If you need to detach or turn oft the optical drive. enter the command

A Lliloldl LWL L [= 3 .

= To fix a cormupted a file system on the optical diskette, enter the command recalroptios.

L LR
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vol

Ist slice
absolute
coordinates
account
ADC

ATM

auntodeskew

August 24, 1998

Glossary

Micron, one millionth of a meter { 10°°m)

Extension for a bitmap graphics f{ile

Extension for a defect code file, containing defect code numbers and descriptions
Extension for a wafer map file, containing a description of a wafer and its defects
Extension for a recipe file, containing user-defined system settings

Extension for an RGB file, containing a captured image in SGI RGB format
Extension for a surface file, containing a 3D CRS surface image

Extension for a TIFF file, containing a captured image in TIFF format

Extension for a volume file, containing a 3D CRS volume image

Shider bar to choosc the slice of a 3D image to view in an XY window
Do not confuse with First Shice

Locating positions on a wafer in lixed units relative to the wafer center as (), 0.
Contrast with die coordinates.

See user account
Automatic Defect Classification
Equipe Atmospheric robot

Deskew operation pertormed automatically without operator intervention
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autofocus

beamsplitter

BF/DF
btanket film

bright field

calibration

cassette

cassette rotator

CCD
CcDh
CDRH
CE

charge coupled
device

chuck

Class 1

coarse Z stage

color balance
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An operation of the CRS UV software for finding and setting the height of the stage
which gives the brightest return image in laser light, This will normally put the focal
plane of the CRS at the surface of the wafer.

Partially reflecting surface which divides a beam of light into transmitted and
reflected beams travelling in different directions

Bright field/dark field
In semiconductor fabrication. a thin {iim covering the entire wafer surface,

Vertical illumination of the wafer, so that the background of the image is bright from
specular reflection. Contrasted with dark-ficld,

Mcasuring and sctting paranielers to ensure uniform imaging at all seitings

Wafer holder designed for mounting on fabrication and inspection tools in precise
alignment for loading and unloading wafers,

Replacement for cassetle plate. The rotator accepts a casselte on its back, with the
waters vertical. and rotates it into position for wafer loading, with the wafers
horizontal,

Charge Coupled Device

Critical Dimension

Center for Devices and Radiological Health

Conforntité Européenne standard of the European Union

Electronic light sensor. usually with a square arrangement of pixels. Charge
accumulates in each cell in proportion to the light falling on i1, Charges are then
transferred across the array in parallel for readout, erasing the celis and preparing

them to receive the next image.

Surface for supporting a wafer and holding it in place with vacuum. The CRS has a
prealigner chuck and a stage chuck.

Of a cleanroom having fewer than { particle per cubic centimeter in the air.

Movement of the stage in the verucal direction with an accuracy of (.23 u, Contrast
with fine Z.

In white light viewing, adjustment of the red, green, and blue components of the
camera image so that they are equal in intensity when viewing a white surface.

August 24, 1998
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color temperature

confocal

correction factor

CRS

cutting crosshairs

daemon

dark field

defect
defect
classification

defect code

defect file
defect intensity

defect map

defect signature

deskew
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Glossary
JKLMNOPQRSTUVWXYZ

For an incandescent light source such as the halogen bulb, the temperature of a black
body radiator with the closest match to its spectrum. The relative strengths of
different frequencies change with temperature,

Of a microscope in which a spatial filter (a pinhole) controls depth of focus. See
{diagramy)

In film measurement, the ratio between the actual film thickness determined by an

SEM and the thickness measured optically. The difference 1s due to refraction at the
film surface.

KlQ?fencor Confocal Review Station

Crosshairs in a 2D XY window indicating where the XZ and YZ cut planes should
be taken from a 3D image.

An independent software process which carries out a specific function on behalf of
applications. The NFS daemon manages the connection between the CRS and its
remote directories.

Illumination of the wafer at an angle, so that the image is made up of scattered light.
The background wafer surface is dark, since it retlects light well and scatters 1t very

little. Contrasted with bright field.

Any structure or object not meant to be on the wafer or within the semiconductor
structure on the wafer, or any missing part of a semiconductor structure,

Assignment of defect codes to defects based on factors such as size, brightness, and
location above or below the water surface.

Number and name assigned to a set of defects, usually with some common
characteristics. ‘Unknown’ or *Not classified” are also common defect code names.

File listing the location of all defects found by a surface scanner on a wafer.
In Tencor defect maps. a measure of the seriousness of the defect

A file containing the locations of the defects on a watfer, as determined by a surtace
scanner.

Properties ot a type of defect which can be used to determine whether a specific
defect is of that type.

Adjustment in software for angular error in placing a wafer under the microscope.

Also. the process of determining the deskew angle from the positional errors in
locating specific features at three points on the wafer.
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Symbols Numercs A B C D EFGHI JKLMNOPQRSTUVWXY Z

die coordinates Locating positions on a water in units of the diinensions of a die. measured from a
specific die chosen as the center of the coordinate system, Contrast with absolute
coordinates,

die jumping Using a nearby die as a reterence for identifying defects, The CRS software can be

set 1o jump one or more die in any direction,
dielectric Eleciric insulator

diffraction Changes in the direction of propagation of light due to edge etfects and repeating
paticrns, Ditfraction frequently shows up as a pattern of bars or rings produced by
inlerference between diffracted light taking paths of different lengths to arrive at the
same point.

diffraction- OFf an optical system. with the maximum resolution limited only by diffraction rather
limited than the quahity of the optical components. In diffraction-limited optics the minimum

beam width is the wavelength of the light used, and the resolution can approach a

quarter of that waveiength. For example, the 488 nm laser line in the CRS can be used
to resolve features down to 150 nm,

end effector The component of a robot watfer handler which contacts the wafer, including the
support surface and vacuum outlets. The end effector and chucks are designed
together so that the end effector can move to center a wafer on a chuck without
coming into contact with the chuck itself.

EPO Emergency Power Off button
ESC Equipe Smart Controller
exfension The last portion of a filename, following a * .’ (dot), indicating the tvpe of file, Thus

.rep for recipe files, or .z for wafer map files.

false color In computer imaging. replacement of the original colors or other data in an image
with a set of colors designed 1o make features of interest more visible to the human
eve, In the CRS laser images the gray-scale data from the PMT are usually translated
to false colors of similar brightness. There is an option in the 3D viewing window to
usc false color to indicate Z-height.

fast Z Fine 7.

fiducial marks Marks engraved on a wafer as aids in alignment

film Thin layer of material deposiied on a wafer

film step A sharp edge between a film and another semiconductor layer, or the lateral boundary

between two films which have top surfaces at the same height, especially if one is
opaque and the other transparent.
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Symbols Numerics A B C DEFGHI! JKLMNOPQRSTUVWXYZ

fine 7.

FirstSlice

five-finger reset

fltatfinder

flat orientation

focal plane

focus ofTset

Fov

FTP
FWHM
GEM
GEM/SECS

GEMINI optics

halogen bulb

Heg
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Movement of the stage in the vertical direction using piezoelectric drivers monitored
by a position sensor, in steps as small as 12 nam over a total travel of 50 p. Contrast
with coarse Z,

Shider bar used 10 sct the lowest shice included when forming a 3D image. If a
reflective subsurface layer returns a brighter reflection than a transparent surface
layer above it, the first slice can be set to eliminate the refiection from below the
surface and force the higher layer to be used in forming the surface image.

Do not confuse with Ist Slice.

The key combination for recovery from an X Windows lockup on the CRS. The five
keys are labelled either

CTRL. SHIFT, ESC, F12. and / {(on numeric keypad) or
CTRL, SHIFT, ESC, Focus Offsct and SK1

Prealigner

Direction in which a wafer flat or notch is oriented. Down (0°), Left (907), Up (180°),
Right (270°), where Down is toward the wafer door.

The surface of best focus in an optical system.

A value to be added to the Z position after an autofocus operation. Used when the
features of greatest interest are above or below the brightest slice.

Field of View

File transfer protocol

Full Width at Half Maximum, a measure of the spread of the peak of a distribution.
Generic Equipment Model of the SECS standard. See SECS/GEM.

See SECS/GEM

Hardware and software for simultaneous laser/white light viewing. Its principal
feature is use of a narrow-pass filter for selecting the 488 nm line from the laser, and
a notch filter 1o protect the white light camera from the laser line, for minimum
degradation of the while fight image.

High-intensity light bulb used for white hight illumination in the CRS.

Mercury. The equivalent height of a column of mercury is used as a measure of gas
pressure or vacuum
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hologram

holographic filter

LM

IMPORT

integrated
whitelight

interference

IP address

IRIX

Isolation table

jot

Joule
keyfile
Killer defect

KLA 255X

(1) Recorded interference pattern between a taser image and a laser source. which
recrcates the laser image when illuminated by a laser beam. (2) Any pattern which
produces a desired optical effect through interference with a laser beam.

Syvnthetic hologram designed to filier out a specific frequency band.

m.q;’rencor Intclligent Line Monitoring product line for defect detection. defect

ctassification, and yield management,

A remote directory accessible by the CRS using NES. It is usually on a defect
scanning system or on a computer which receives data from several scanners.

The ability of the CRS to display white light images on the computer monitor as well
as on the monitor connected to the white light camera. Optional on older models of
the CRS. and standard on current modeis.

Addition of field strengths between light arriving at the same point, either from
different sources. or from the same source by different paths. If the electric fields of
the photons are of the same sign at that point, the total brightness is increased. If they
arc of opposile sign. the brightness is reduced. Interference is usually seen in the form
of alternating bright and dark fringes,

Address used in TCP/IP networking. consisting of four numbers in the range 0-255
separated by dots. For example, 10.38.3.25 or 255.0.0.0.

SGI version of UNIX

A fleating internal frame mounted on pneumatic vibration isolaters, which supports
the stage, robot, and prealigner

Joule

A visual text editor provided with the IRIX operating system.

A unit of electric energy

A CRS file which specifies the installed software options.

Any defect which prevents the 1C from performing its intcnded function.

A surface scanning instrument which creates defect maps usable by the CRS,

KLA map File format and data types developed by KL A for its surface scanning instruments.
KLARITY KLQ;’rencor software for vield analysis and control
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Symbols Numercs A B CDEFGH I JKLMNOPQRSTUVWXYZ

knowledpge base

laser line

library

linearity

lockup

lockup recovery

L.ON
lot 1D

lower

mini-
environment

N.A.
NEAT
NEMA
NFS

nm

notch filter

numerical
aperture

offline review
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Data on defects specific 10 a process or process level, used in ADC for defect
recognition and ciassification

The wavelength of highest power emission from a laser. In some cases, multiple faser
lines are available—458nm, 488 nm. and 315 nm in the CRS.

A set of saved image files which can be loaded and viewed within the UV application,

Display of equal-sized images of equal-sized objects in different parts of the view
window

A state of a computer program in which it does not respond to normal inputs. whether
from keyboard, mouse, joystick. or external devices,

In many cascs a CRS can be brought out of lockup using a five-finger reset. In other
cases il may be necessary 1o restart the application. reboot the computer, or cycle
power. See Appendix F tor details.

Local Operating Network connecting control boards within the CRS.

Identification number for a batch of wafers

Put an application in the background, with the other application windows visible on
top of it. IRIX has a menu command for lowering any window. Click on the square

at the top left of the window to access this menu.

An enclosure around a machine to prevent entry of contaminants

Numerical Aperture

New England Associated Technologies, manufacturer of the XY7Z stage in the CRS
National Electrical Manufacturers Association

Network File System

Nanomelter, one billionth of a meter (IO"Qm)

A filter which blocks a very narrow range of wavelengths

In an optical system, the sine of the angle within which light enters the objective

Review carried out on a scparate instrument, providing superior defect classification
and also allowing scanning systems to be used at maximum efficiency
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one-touch

operating
envelope

parcentricity

parfocality

photomultiplier

tube

photoresist

PID

pinch point

PMT

point spread
function

polarization
polarizing
poly

p-p

prealigner

privilege

priscreen

PSF
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A type of preumatic connector used on the air pressure line into the CRS.

The space which any part of a robot can move through. On the CRS. this 1s the space
enclosed by the Plexiglas robot cover and the wafer cassette,

Alignment of the CRS optics and calibration of the stage so that the fields of view in
both laser and white light at any magnification are aligned.

Algnment of the CRS optics so that the white light and laser images are both in tocus
at any magnification.

Extremely sensitive optical amplifier and sensor

Photosensitive material coated on a water and cxposed through a photomask to make
patterns for fabrication processes. The process. whether deposition, chemical
reaction, or etching. is active only on areas of the wafer not covered by the resist,

Process Identification number in UNIX

A point where two mechanical components nmay come close together, creating a
hazard if anything, including any part of a person, is at that point

Photomultiplier tube

In optics, a measure of the spread in the image of a point. A narrower PSF gives better
resolution.

Alignment of the electric vectors in a beam of light

Creating a polarized light beam, with the electric vectors in the same plane.
Polvcrystalline silicon

Pcak-to-peak

Station for centering wafer and aligning its flat or notch in preparation for placement
on stage

Permission for a particular user or group of users to perform cernain actions,
Privileges are set in the operating system and in the UV application. which sets
different privilege ievels for Operator, Administrator. and Service Engineer.

Print Screen key

Point Spread Function
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PWDS
quick disconnect

radio button

RCYP
repeatability
recipe

REMOTE

REMOTE2

resist
resolution
review

rf

RGB file
rms

safety interlock

scattering
SDP
SECS

SECS/GEM

SEM

SEMATECH

August 24, 1998

SEMATECH Patterned Wafer Defect Standard
A type of pneurpatic connector, used on the vacuum line into the CRS.

Visual control. diamond-shaped in the UV application, allowing selection of one out
of several choices. like the buttons on a car radio

Remote Copy file transter utility in UNIX
Ability to place a wafer accurately in a specified position cach time
A file specifying operating paramelers for examining wafers of a particular type

A remote directory accessible from the CRS using NFS. but located on a drive on
another tool or computer system

A remote directory accessible from the CRS wsing NFS. REMOTE?2 can be located
on the same system as REMOTE, or on some other system.

Photoresist

The smallest size of feature that can be distinguished in an optical system
Examine and classify the detects found by a scanning system on 4 wafer,
radio frequency

SGI image file format

Root-mean-square, a formula for average voltage in AC circuits

A switch which signals the CRS to halt operation when a safety cover is removed, or
to prevent robot motion when there is no wafer cassette on the cassette plate,

Reflection of light in all directions from an irregular surface,
Surface Data Processor
SEMI Equipment Communication Standard, Se¢ SECS/GEM,

Communication standard for automation of semiconductor fabrication and inspection
equipment. See also SECS. GEM,

Scanning Electron Microscope

A non-profit R&D consortium of U.S. semiconductor manufacturers (from
SEmiconductor MAnufacturing TECHnology)

KLQ’:.'rencor CRS User Manual, Software Version 2.4 Rev. D 305
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SEMI
SEMI §2-93

Sequence pane

SGI

shell
signature
SK

slider bar

SMIF

smoothing

spatial filter

specular
reflection

stage

stage center offset

stage isolation
supports

surface data
Processor

SurfScan™

swap button

SWIFT/Station

306 Kbﬁi’encor CRS User Manual. Software Version 2.4 Rev. D
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Semiconductor Equipment and Materials International
Safety standard created by SEMI

The portion of the CRS software display which shows the steps which normally
follow from the current state. or are commonly-used options in the current state.

Silicon Graphics, Inc.

UNIX command interpretcr

See defect signature

Soft Key

Visual control allowing a variable to be set anywhere in its range (picture)

Standard Machine Interface for handling sealed wafer pods at a fabrication or
inspection tool.

An image-processing function which takes local averages to produce a smoother
representation of a surface,

Pinhole that blocks out-of-focus light in the return beam in a confocal microscope
Mirror-like reflection, in which a beam of light is redirected 1n a4 beam

Mechanical system for positioning wafers under the microscope for review. It moves
in X,Y. and Z directions using precision hardware and software systems for accurate,

repeatable location of wafer features and defects.

An parameter in the CRS software which can be set by the operator and applied to
correct for inaccuracies in positioning the wafer on the stage.

Pncumatic vibration isolators which support a floating platform bearing the stage.
robot, and prealigner

Silicon Graphics Indy computer with frame grabber, which together create 2D and
3D images of the wafer surface

Klla;'fencor trademark for surface scanning instruments

A visual control for dragging a window to another location on the screen. Swap
buttons appcar in CRS windows as rounded rectangles labelled 'L,

A Tencor wafer scanning system

August 24, 1998
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Tencor map

TIFF

toggle button

turret
UNIX

user account

User screen

uy

uv 1000

V-A

wafer chuck
wafer ID
wafer map

wafer size

wafer thickness

working envelope

August 24, 1998
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A file format originally defined by Tencor for defect data from1 inspection tools.

Tagged Image Format File, a standard for image files which permits the addition of
descriptive information,

Visual control in the shape of a square box in the UV application. allowing a sefection
to be turned on or off independently of other seiections.

The rotating holder for the various microscope objectives.
An operating system

An association of a logon name, password, and access permissions for an individual
CRS user, or for a class of users such as system administrators or {ield service

engineers.

A screen definition in the CRS software which 1s meant to be redefined by users. or
a screen created by a user.

CRS application software

Shell script (batch file) for starting UV software with the correct state of system
processes and communication.

Volt-Ampere, a measure of electric power.
See chuck

Text string identifying an individual wafer
See defect map

Diameter of wafer, expressed in millimeters or inches. Standard sizes are

Table H-1  Wafer Diameters

Metric us

100 mm | 4"
G
150mm e

200 mm 8"

Parameter in CRS software for setting the thickness of the wafer or other object to be
viewed,

Operating envelope

KLY Yencor CRS User Manual, Software Version 2.4 Rev.D 307
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X Windows

XY view

X7 view

YZ view

Z scale

User interface providing windows. icons. menus and mouse control for UNIX
operating systems.

The top view in a 3D tmage

A computed image ol a vertical slice along the X axis through a 3D image. giving a
front view of the cut surface. See also XY view, YZ view.

A computed image of a vertical slice along the Y axis through a 3D image, giving a
side view of the cut surtace. See alvo XY view, XZ view,

In 3D imaging on the CRS. the height of features can be stretched using the Z scale
button 10 bring out detail that 1s otherwise difficult 10 see.

Z00m Magnification of a portion of an image. In a laser image window. there are four
physical zoom levels. corresponding to four amplitudes of motion of the scanning
mirrors which steer the laser beam, in the ratios 1, 2, 4., 8. In a 3D surface or volume
window, the captured image is zoomed by an arbitrary ratio in software.

308 Kl.Q?fencor CRS User Manual, Sottware Version 2.4 Rev. D August 24, 1998
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Index

Symbols XY cut cursor control (surface image) | 2%

. omp K, 2607 X7 & Y7 peaks (volume image) 130

i N4 0T XZ & YZ side views (surface image) 129
23 Z profile (volume imnage) [30

2D projections 126, 124

2D screen command 151

2D swap button 37

3D images 17, B5—ab, 133

s 29292

/ecc/hosts 290291
/Jetc/sys id 29]
/REMOTE directory 262
/usr/uv/data 73
/usr/uv/IMPORT 2G|
<emphasis>See also PMT 304
«— button |24

-~

— button 122

Numerics

1 Die Distance 111

Ist Slice 12U

Ist Slice slider 128-124, 207

2D conlirol menu | 3|

2D images 11, 3%, 35, 85, 124, 10%, 200

2D pane 33, 56, 100, 126, 133, 200, 207
Ist Slice 129
New surtace & first slice 130
Sections & spacing (volume image) 129-130
volume image tvpes 125

309 Wencor CRS User Manual, Software Version 2.4

Rev. D

acquiring 24, 53
bare wafer {98
brightness & contrast 123
capruring 54, [ 17
false color 124, 128
file types R4

fintsh position 121
gray scale 124
height color 124
lighting 125
loading 53, 100

no color [ 24

Reset button 123
saving 55, 125
SetZ 1]

small panicle 2020
Smoothing 125
smoothing 125
start position [21
step size 117
surface 130
translating |24
Translation 124
types 11

Y width 123

Z hewght 125
Zscale 125

Zoom 123

zooming 124

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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3D pane 133

Ay screen 131

3D swap button 72
B3¢ LaserWindow @

A
abscissa ) ol
AbsCoord button 1030, [17
absotute coordinates 241
gbsorption coetficient 20
accepl 3x
Accept buttan 33,7
Accept Dsk] (9=
Accept Dsk2 105
access, restricted 2, F
account See user account
accuracy
ADC 23
coordinate correlation 149
defect classification 272
definition 22
scanner {949
screen measurement 20)
stage {6, 243, 147, 2
ADC 25,99, 243249 207
accuracy 13,25
Aperture control 136
aulomated operarion 25
coemputer requirement 243
fimmware 247
KnowledgeBase 16)
Laser 244,772
manual 77
otf-line 1|
oplions 270, 272
parameters Y
software opuon 247
upgrade 11
White Light 248,272
Adjusting laser scan parameters
advanced method 193
bastc method 105
Administrator =2
air %, 28
air quality 238
alignment, wafer 23
ALL laser lines 117
Annotation 152
anti-reflective coating (07
AppendDetect 201202
application, restarting 257

-

applications engineer 107, |16, 131, 194, 207

310 Kl.ll?fencor CRS User Manual, Software Version 2.4 Rev. D

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

JKLMNOPQRSTUVWXYZ

argon ion laser 11
A-Stop 2
Asyst Technologies 272-773
ATM robot 297
auto gain 2
auto ranging 11
AuwtoDeskew 6573, Yn, IT71 207
not on bare wafers 72
option 63, 727
Reterence Image U6
reference image caplure 73
reference images 64, 70
selecting points 64
setting up 0+, 71
testing /4, 24%
Testing window 77
autofocus 2, 49, 32,093 1A, 150, 243, 20%
fine |14
finmware 247
intensities 144
performance (Y3
setup 193
Automatic Defeet Classitication See ADC
automatic operation 12, 23, 273
axes |26

B
backup 27
bare water
3D image, small particle 200
defect review 199
deskew 68, 72, 96, 197
Stage Center Offset 197
Basic rnaintenance
Changing halogen bulb 286
Chuck cleaning 23
Cleaning prealigner chuck 23
Cleaning robot end effector 1473
Cleaning XY7Z stage chuck 283
Cyciing power 279
Data backup & restore 252
Five-finger reset 278
Laser lifetime 254
Lockup recovery 277
Manual wafer removal 230
Monitor aging of laser 284
PM schedule 251
Preventative maintenance 251
Rebooting the computer 279
Restarting CRS application 278
Robot aligniment check 284
Robat safety interlock check 2n3
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Robot-cassette alignment check 2e=
Robot-prealigner aligrunent check 253
Robot-XY7 stage alignment check 253
Safety precautions 28]
System wipe down 2x2
Tencor taciory PM 258
Troubleshooting 277
Wafer removal 270
Waler removal using software 274
Basic operations
Deskewing 34—54
Getting around >t
Iimaging a defect =5
Loading defect file & wafer 33
Logging out 5
Printing =9
Reviewing defects *5
System shutdown 154
System startup 154
Unloading wafer 3¢
beamsplitter 24, 154, 247, 2449, 27), 208
BI/DFE 29
bitmap graphics file 16t 297
blanket tilm 29%
bonding pad profile 201
Bri button 123
bright ficld 1§, 21, 25, 31, 111, 249, 291
brightness. adjusting <6--17
button
— 124
— 124
AbsCoord 1014, 197
Accept 33, 73
Bri 125
CaleMapOtfser 73, 107, 150
Capture 77
Color 124
Contr 125
Control 131
Down 124
EditDefect 199, 2031-202
F (Finish) 12!
File 125
FineAF 114
Focus Oftset 113
GoToSelected 30, 0w, 107
HW Test 74
Laser/\WIL 115
LascrLine 1995
LaserParams 92, 194
Load Deskew Reference Images 77
Maodify Coord jv9

311 Kif ¥encor CRS User Manual, Software Version 2.4 Rev. D

New Surface [ 20— 30
Pixels i
RedoDeskew 33, 069
Reset (3D image) 125
Rot- 12+

Row+ 125

S (Start) 124
Sections 31, [ 25130
Ser /12
SetDeskew [ =0
SetDeskew?2 70

SKkip Deskew 23
Smooth 34, 125, 138
SortPanms {44
StugeAF 113
StariSeq * 3

Surf 171

Surface 130, 200
SW Test 74

swap 32, 1010

Tilr 34

Tile- 123

Tilt+ 123

Up 123

Vol 121

Xdir 123

Z Scale 125

Zoom 117

Zoom- 123

Zoom+ [ 15-]22

C
CalcMapOffset button 73, 107, 130
CalcStgOffser 72
calendar 222
calibration 3, 293
camera 20, 260
filter 271
tor ADC 244, 246
Optronics 63
preventing damage from laser kight 115, 270
RGB outpur 247
setngs 243
Sony 63, 24%
Y-C output 247
Camera Intensity 130
Capture bution 773
cassette 5. 06, 27, 29, 33,30 (0, 158, Jus
interlock
loading 12
Casselte pane 34, 104
cassette plate 25, 269270
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casselte rotator 171
CCD 29s
CD 2ug
CDRH 2
CE 2p9-271, 24s
charge coupled device 20
Choosing commect objective, factors
Diffractron 213
Interterence 2id)
Resolunon 21
Scattering 218
chromatic aberration |-
chuck 26x
prealigner i3
stage '5-10
circle cursor j0i2
circutt breaker 6
aircull breaker lockout
classification 17, 33, 349, 47
cleanroom 273
Class | 15, 253
Class 100 238
ClearMap 201-202
Cluster [52
cluster 114
coarse 7 stage |14, 295
Cuodonics printer 270, 2410
codonicshostname 290-291
color balance 270, 204
Color button 124
color codes, defect U2
color temperature 2490
color, false 1i, 17, 20, 390, 124, 128
communication |3
Comparison of CRS and SEM | 3
computer
tarne 218
rebooting 277
requirement for ADC 2435
conducting material 20}
Config Misc, window 152130
Configuring NFS
Detailed procedure 292
Surnmary of procedure 291
contocal laser images 16, 38
confucal microscope 11, 1A, 263, 294
comparison 2642607
depth of focus 12, 17, 267
principles 2|
Confocal Review Station overview 11
connecting CRS o network 290
connectors

312 Kug,'rencor CRS User Manual, Software Version 2.4 Rev, D

air and vacuum 37
power, exhaust, air, and vacuum 2540
Contr button 125
confrast 47, i3
Control button 1751
control dialogue box {0
cooling 238
copy file 152
correction factor 294
cover. robot 5, 7, 2%
cover, top
Create user account Lo’
creating KLA map 2602
creating Tencor map 1114
critical dimension 2007, 209
Cross cursor -
crosshairs fa, |52
cutting 33, [ 25, 299
in white light and taser image 37
cross-sechonal view 35, [ 27
CRS operating software 215
crshostname 290

Cursor
circle 102
cross 1072

cutting 127128
rubberband 41, 53, 55, 128, 2019
Wafer Map 102

customer acceptance 242

Cut Plane 200

cutting cursors 41, 33, 127129

D
dacmon 299
daemon, NES 202
damage, shipping 242
dark field 71, 21, 25, 3], THG, 197200, 200, 240, 200
data connections 28
data storage 1>
default wavelength it6
defecy 299
analysis 25
area (KLA) 102
classification | |—12, 23, 35, To—74, 2ug
code 39, 161, 24y
code file 84, 107, 247
code hist 28, 349, 106, 131
code numbers 1407
colorcodes 101, 103—11H
colors in KLA maps 102
coordinate 30
coordinate updating 199
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descriptions 1117

Equivalent Length (KLA) 1112
file 33, 2un

tinding ns

tirst 3, 7374

height -4

image 2|

intensity (Tencor) [012—1103, 197, 200
mnvisible 25

large 19

lisy 107

map 33, 93, 102,20

moving to 5

number

parameters 53

i 1

repetitive 20|

review in, 2,

27 l:-\_ |

review, bare wafer {96
second deskew 19H
size 1N, 20
size (KLA) 102102, 107
SO eriterla OF, K3, [93-]04
subsurface 272
types 13
very thin |15
Defeer Chant window [42
Defcet Map panes 99, 101
Defect Selection window GY
defective mask 201
DefectList pane 29, 30, 6E—69
link to wafer map 103
Defects as Deskew Pts ax, 72, 197, 202
DefList 197
delete file 162
delete user account 163
delivery inspection 242
Dentech vis, 2710
depth of focus |2, 16—17, 45, 175, 265-260
deskew 12016, 71, 106108, 141, 150132, 107,29y
automatic 6275
automatic See afso AutoDeskew
bare wafer 4G
defects as deskew points 72, 197
high magmtication 77
manual o6, 72
options U3
reference lmages 73
Deskew Die Offser 117, 156
Deskew Location Offsets G
Deskew Options 197, 102
Deskew Options window 6, 66, 72-73
Deskew pane ¢

313
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"

deskew pomnt 75, 37, 0, 66—, T2 5, B, ]
bad i+
first 193, 190
aood 7
verifving © |
Deskew Reference Image File Name 72
Deskew sereen 25, 64, U0

a0, 136

Deskew sequence pane 04
Desktop menu 270
Diagnostics 21
dice 1112
die
incomplete 150
measuring pitch 202
origin 202
size 85, 140
test | S
die coordinates 34
die jumping 111, 3/

die offset 67

Die Pitch 141, 202
dielectric 172, 23, 300
no signal 207
dielectric film, weak reflection 207
diffraction 208, 300
diffraction- limited 300
diffraction-limited 16
directories 82-83
directory
change 226
default 82
FLOPPY K-
hoime 232
IMPORT K3
list contents 2206
make 220
REMOTE &3
REMOTE 2 K3
remove 226
show current 226
SYSTEM &3
USER &3
user K3
din 243
discrimination 262—264
disk space 214
dotfiles 232
Down button 124
drag and drop 11}
dnive
floppy &3
magnelo-optical 26, 83
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formatung disk “v°
tape 271
drive capacity 243
ducting 2.

E
edge symmelry 243
Edit Defeet window |17
Edit Wafer Map 2017
EditDefect button 194, 201-202
clectricity
electronics =
Lmergency Power Off 4-5, 184, 270, 300
emission lines ||
end effector, robor | 5[, 20
engineening mode 21
engincers 277
EnterTol.ist 2012
entry field =2
EPO see Emergency Power Oft
Equipe robot (03, 244
Eguipe robot controller 164
cquiprnent rack ', 240
ESC A0
Ethernet 204, 254
exhaust 2404
Exit command #&
exlension &4, (R2, 297, A0
N, 297

U7

o i :ll'.‘
rop wd, 297
) I 27

r 297
a7
Hal T

I button (Finish) (121, 19¢
facia plate around wafer door 250
false color 124, 300

in 3D irages 124, {18

in laser images 11, [7, 20, 34, 124
fast Z 300
Fast Z Diagnostics window 165170
Fast Z firmware 243
Fust-Z PCBA 247, 24Y
tiducial marks 16
field of view a4, JU3, {0108, 209
Field Service Engineer 243,272
e

bitmap graphics <4, 297

JKLMNOPQRSTUVWXYZ

¢hange owner 223
change permissions 222
character, word, and line count Z2°
copy (Al 224
defect code b1, 107
delete 162, 224
display 222
display beginning 223
display end 223
extension 23
image 3
IPEG v, 184
move 162
move or rename 224
recipe A4-#3, 297
rename 162
RGH =1, 207
selection 162
surface 8443, 161, 297
tar 23|
TIFF x4, 297
TIFF file 86
transfer 223
volume 84, 207
volume file 83
water map 84, 297
File button {25
File Transfer window 1601, Jal
FileName 140
files
commpare bytes 22
link with alias 223
show differences by line 223
film 300
dielectric 207
filin step 214, 304
Film thickpess measurements 210
Fxample 212
Measurement procedures 211
Theory 210
filter
narrow band 27t
notch 113, 271
yellow 113,270
finding defects 63
Fine autofocus 113
fine Z discrimination 3%
fine Z stage J 2. 24,49, [ 4 301
Fine AF button 112
FineZ, slider 174, 116, 194=1U3
first defect 74
First Slice shider 124

Ny
n-l)‘

B

314 Kl./{:‘l'encor CHS User Manual. Software Version 2.4 Rev. D
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FirstShice slider 1218, 19
five-finger reset 27727
flar |4

Sce also notch 5=
flat ovientation |40, 301
Flat Orientation option menu {4
FlatAngle 20 [ =202
flatfinder 301

See also prealigner
FlatFinder Angle Offset 150
flatfinder angle offser 72
Flatfinder Oftset Y
FLOPPY 162
floswchant, CRS sequence o0
tocal plane 21, 83, 201
focus <3, 70
tocus offset 113, 0
Focus Offset button 315
Focus Offset key 115
forklifr 242
formaltting optical disks 293
FOV 201
FIP 76l
function key niacros 146
function keys 79-80
FWHM (Full Widih at Half Maximum) 200, 301

<, 20, 301

G
GEM 274
GEM/SECS 1T 270
GEMINI Optics 244, 246, 249
GEMIN]I optics 113, 209, 271, 374
global data 104
GoToSelected button 30, G, 103
araphical control
entry field 82
meny bar 51
option menu ¥)
push button =4
radio button ¥2
slider bar 82
togale button X1
graphical user intertace 3
oray scale 17, |24, 12%

H

halogen bulb 300

hajogen lamp, idle state 153

hard disk 243245, 245

HardwurcIT} numbers 245

hazardous materials

Hazardous Materials Safety Regulations 9

315 Kug,'rencor CRS User Manual, Software Version 2.4 Rev. D

height measurement §3
He 301

High Vohage 2
Hitachi 2711

hologram 202
holographic filier 271, 302
home directory 232
host #3

hostnames 240
humidity 234

HW Test buttons 7=

|
ID# 202
Identifier Software 2-4
idle state 133
tllumination 7v
[LM 25, 512
hmage
2D and 3D 33
3D 54, 86
brightness 123
capture 15
contrast 125
controls 37
file 26,72, 03
file size 201i
file, samples 213
laser 114
printing 39
quality, laser 243
quality, white light 243
size, pixels 12
slice 39
shices 122
stepsize 122
subsurtace 23
surface 33, 121,124,117, 129
volume 53, 121, 132
white light 113
umage processing | 1, 63
IMPORT 3012
IMPORT directory 162, 290, 207
incomplete dic 156
index of refraction 20
Indigo computer 63
Indy computer 11, 614
inttialize
hardware 32
robot 32, 15K
slage 32, 157
inspection 2|
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hispex (07, 070
mstallation, CRS 2372172
Instrument components

cject 250
env 2|9
exportfs 200z

Coarse Z stage te 22
Color CCL camera 2 finger 21 x5
Clectronics package 24 fip 223

Fine 7 stage 24
LON interface 24

orep 242
head 223

Motoerized turret hh 2510
Objective 24 hiny 214, 243
Optical filier 22 hostname 2%

Polarizing beam splitter 22
Precision XY stage 24

jor 220, w2
kil 22u

Quarter-wave plate ™ 1226
Robotic handler 2 In 223
Spatial filter =2 Is 270
Surface data processor 74 man 217

System computer 25
Tube leps 24
XY bean scanner 72

Integrated White Light option 63, 335, 24x, 260270, 27,

N

Inmtelligent Line Monitor 25
intensity adjusted 2473

mkdir 226, 20l
more 227

mwv 171

ps 229,292
pwd 226

rep i

rdkey 245

imtensity profile in 2D pane 2017 mn 224, 292
intensity profile on 2D pane 20K rdir 226

itterference 254, 3{72 su 23
interference rings 41, 206 tail 223
interlock tar 23|

casselte ~
laser 2. &

ume 122
uptime 219

robot & uy 235
robot cover = uv L0 233
Internal parts, hazards 3 versions 249
[P address 290, 302 w228
IRIX 2=, )2 we 223

environment settings 21 ¢
File corruption 154
lower application 1=
Results of mproper shutdown | 5+
shefl 232
IRIX command

val 222

whereis 228

which 234

who 2iH

whoar 21¥
1solation table 3
isopropyl alcohol © 227

cal 222 J
cd 220 Joule 307
chmod 74, 292 Joystick 5. 21, 2930, 37, e, TUTR ) RGRY L TOD, 13T 202

cmp 2R

*50

cp 224 XY mwde 50
date 220 Z mode w0
df 219 IPEG O, 183
diff 2273

du 239

316 KLA Yencor CRS User Manual, Software Version 2.4 Rev. D
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K
KLA Yencor Ficld Service Engineer 242
Kl.l‘\:}encor Product Services Department 24!
KLQ’:,'I'encor Representative 247
Kl/‘f/}encor represenlalive 237
kev
Focos Offset 113
tunction 7%
Laser/WI. 44
MAGT 37, 48
MAGL 37, 3%
Map Oftset 73
MapOfttser 60
numeric kevpad 39
Redo Deskew 74, 198
SK1 69
skl 34
sk2 34
Stage AF 4R
Toggle Menu 132
ZTag
Zl ax
Zoom 4%
keyboard 4, 29, 7778, 114
keyeaps 152
keyfile 244245, 748, 302
killer defect 202
KLA 255X 143, 362
KLA files 1]
KLA map 203, 302
creating 262
KLA Results File Format 54, 260
KLA Resuls files 136
kla2550hostname 291
KLARITY 202
KLA-Tencor 21 XX 290
KLA-Tencor AIT 240
knowledge base 25, 245, 303

L
laser | =2, 4, 1], 2064
Argon ion 22
beam 17
idle state 153
intensity 193191
interlock 6
line 92
reset &
scan parameters 943
zoom 17,492
Laser ADC 248, 272
Laser and Imaging control window ©2

317 Kug'i'encor CRS User Manual, Software Version 2.4 Rev. D

Laser Confocal 262

laser confocal 21, 24

laser Image controls = |

laser image controls 57

laser image zoom 4}

laser imaging 16, 114

laser imaging controls | 1o

laser intensity slider 117

Laser Line 1501581

laser line 115,117, 303
depth of penetration 200

laser mode 117

laser overload 57

Laser Power Interlock 6

Laser Product Report |

Laser Safety |

laser saver mode 1353

Laser Scan Parameters 122

laser scan paramelers 535, 199

Laser Scan Parameters window 04

laser scanning inspection tools 4
laser shutter interlock ¢
Laser swap button 32
laser wavelength, choosing 203
Laser window
Lascr intensity 117
Laser/WL togete 113
Objective selection 174
Zoom 117
laser zoom 193
Laser/WL button |13
Laserintensity 30
Laserintensity % 193
LaserIniensity slider t44—103
Laserlotensity% 194-105
LaserLine 194
LaserLine button 193
LaserParams button 92, 1G4
LaserSaverTimer 132
LascrScan Parmns 193
LaserScanParms |93, 197
scanner
usell 22
layout, typical 250
library 303
library pane 3
Library swap button 32
light 1ower 272
hineanity 203
line-space patterns 204
line-space period 208
line-space structures 200
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Ive laser imagine 1o Metal or poly line-space patterns 21#

Photoresist Iine-space patterns 2014
measuring features 127

Load Deskew Reference lmages bution 7
toad wafer 2--34, 1013

Load Wafer screen vo MICS robot 63, 244
local duta 1141 menu bar 32, X, 8L 100
Local Operating Network 02 menu. JRIX Deskiop 27+
lockup 277, 270, 203 menu, IRIX System 154
lockup recovery G203 menuas 24, ?7“,‘ifx—| wal
fog 27 oplion &1
Logm 30, JAd metal 20
login 85, (G2, 277 defects under 10°
lLogout 1421445 metal level, imaging 210
logout 34 mint-environraent 1, 270, 272278
LON 24, 16, 302 Minimum required NA for various CDs 201
LON diagnostics 247 mirrors, scanning | 17
Lon Diagnostics window [hd—(n3 Muodify Coord button | 9©
LON nodes | 7173 monitor <, 29, 1hY
Lot Iy 140, 137 mouse 4. 29, T8, 81, 123
loading recipe by 19- click and drag ¥
for 1D ¥, 503 Move file 162
Lot Identification 40 Moving pans 3
lower 313 multi-lavered structure, boundaries |31
lower applicanon 184, 275-274 multiple slices 2%

LPA 52, 270
N
M N.A. See Nurmnerical Aperture 303

MAGT kev =7 narcow band filter 27
MAGL key 37, 45 navigation 29
magnification 17, 20210, 25 41,48, 30,79, 262-265 NEAT 5003
Maintenance/TestAutoDsk =2 NEAT stage controller [6H4
Making measurements 207 NEMA 303
making megsurements 207 Network
choosing correct objective 20¥ Address setup 290
General guidelines 209 Codonics printer 2110
manual deskew 6o, 77 Configuring NFS (detailsy 262
manual review 11, 23 Configuring NFS (summary) 29|
manual robot control 21 cannection 290
Manual Robor Control menu 279 Editing the hosts file 29
Manual Robot Control window 138, 27y hardware setup 240
Manual screen 44 IMPORT directory 24101
manual stage control 24 Mueditving labels in .uveonfig 203
Manual Stage Control window 157, 143 REMOTE direcrory 239
Map Deskew [nfo 6, 72 REMOTE?2 directory 2=9
map tile 28, 35, [Ua Testing 292
map oftset nd, 7273, 107, 1530 Testing hardware connection 291
calculate 107 network 13
Map Oftset key 25, 45,77 network adininistrator 2910
MapOftset key o4, 198 network administrators 2 [3
mask. defective 201 New Surface button 129-17%0
measurement [, 45, 33 NewSurface 129, 195, 24|
XY 20 Next die position 134
Measurement case study NES ®3, 260, 230203
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daemon 1~ P
Nipkow disk 25 Page Scan Diagnostics window 165
Nitrides 124 Pandora screen 257, 278
noise (23, 128, 20] pane UV
non-operation 1+ 2D 55, 86, 100, 126, 133, 200, 207
notch fifter 15, 271, 207 3D (35
noteh, wafer 16 Cassette 34, 1012
NPT 2ex Defect Map @
numeric keypad 54, "0, 107 DefectList 29, 30, Ay, 102
numerical aperture 206, 208 246, 24y TRA-205 303 Status 106—107, 140
maximum 2f:> XY Cut 127
numerical aperture & objective magnification 204 X7 33, 127124
YZ 55,127
O Zoom (6, 99, 102
objectve 21, 24, 30,65, Tia, VRO, 1HELI03 1099 206G, 243, pane swapping 2, 1)
294, 269 panes
choosing 20H-10w Defect Map 1011
tor Hi-Mag Deskew 72 paranieters
for Review 72 camera intensity x5
selecting 4y laser display color option #3
selection 194 laser intensity =3
objective magnification & numerical aperture 200 laser line %3
Objective menu 37 laser scan &3
objectives required for ADC 246 number of slices &5
offline review 3073 Oplics 83
offset sample thickness 83
deskew die (7 scan 33
nmap 64 scan dimensions 53
prealigner 64 stage autofocus intensity 85
onc-touch 238, 30 stage center offsets 85
opague materials 20 xy resolution 83
operating envelope 7, 2014 parcentric 2473
operating paramelers 2 | parcentricity 304
Operation, principles of 21 parfocal 243
operator 86 parfocality ~04
Operator’s Console part numbers 2-5
See also workstarion 4 particle 12,49, 53, 198, 1)
optical disk siz¢ measurement 2(1]
formatting 295 password 31, 163
optical disks, formating 295 changing 143
Optical Drive 270 pattern recognition 63
optical drive 24, 243744 51, 240 pattern wafer 68, G, (YA
Optics parameters =3 photodetector 24, 117
optics upgrade kit 244 saturation 117, 121
option menu X | photomultiplier tube 304
options, CRS 77, 269-273 photoresist 20, 209, 33
ordinate | 7] PID 229
origin dig 2032 pinch point 34
OutputDataDir 241 ping 291
aoverload, PMT 32 pinhole 16, 21
Oxide |3} PIU 12,049, 53, 198, 2K
oxide 2t), 1 19—120 pit/particle 12, 263, 272
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pit/particle problem 5, v
Pixels bunon ¢ 7
PMT 2ol

controller 245

Process step 2

process uniformity 2

Product ID =550

Product Services Administrative Assistant 731241

overload &7 product type 27, °
PMT Amplifier Diagnostics window i 63160 production line . |
pmnt.spreud function 205 304 Projections, 2-D 32
polarnization &1 priscreen A
polarized light 22 PSI[E =
Poly 120 push button |
poly 20, LA, 514 PWDS 05

defeats under 2117
poly level, imaging 200 Q
positioning 1.

QicView button 35
quality comtrol 14

Quest datubase =3

quick discommect 238, 205

FK)‘WC[
connections Ok
controls 'x

cyveling 277
requirements 738 R

sockel 237
supplies 24
power cycling 27
power down |84
power loss 174
power up |4
prealigner §, 16, 28-"9 33, 04, 96, 104, 135, 269, 30
offset &
removing wafer manually 20
precision 262, 264

radiation 2
radio button #2, 308
RCP 28
recipe 13,00 28 2R T TSNS, IS0, 160, 1UR-104, 38
autoload oprions 152
awtomatic loadmg 19+
default ~u
laser and 1maging control 92
loading 1404
modifying for other layers 7)
setup 144
recipe tile 297
Recipe Load Option | 34—
records, maintenance 277
Redo Deskew key 74, 155
Redoleskew botton 23, &4
reference images, AutoDeskew 72
reference point 68
Registration Coordinate 202
registration die 130
registration location 141
Relationship between focus and 7-position 30
reliability 134

difinition 262
preferences A2
Pre-installation Qualificaton Checklist 277
pressure 235

v
A

Preventive Maintenance 2
Backup Data 211
Chuck Cleaning 754
Halogen bulb change 252
Intedlock Check 251
Laser Lite 2¥)
Wipe Down 281
Principles of operation 21
printer XY, 39

LT _ ,

printing images 3% REMOTE directory 162, 280

privilege 77, 404 REMOTE? directory 142, 284, 303
1vileoes e L7 N v FURROI R | - -

privileges 2%, 83 Toa-)0a 215210 Rename tile 167

Process

charactenzation 15, 272
Process [D 85, 55

loading recipe by 194
process layer

See process level

repcatability 16, 05
deskew r7
repetitive defects 201
requirements for ADC 243
Reset button for 31 images 123
Iesist AS
resolutton 12, 17— 1%, 20, 25, 33, 4033, 202-205, 208

process level 2023, 25, 00 0T, YA 193, 207

320  KLA Yencor CRS User Manual. Software Version 2.4 Rev. D August 24, 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Symbols Numerics A B C D E F G H

depily 20
lateral 20%, 2nd_265

*

review BN, Ak, J4T, 305

Review screen i, 57, 60, L0 U2 200
Review sequence 171

rf 303

RGB file 207, 303

RGB interface 244

RGB output 247

mis A3
robot =5, 13, 29, 34, 34, 63, [0d, 134, 269
cover 3, 7, 28

cover, cleaning 2l
end effector L3~1t, 300)
Equipe J44
inihalization with wafer on stage 279
interlock &, ©
MECS 144
operating envelope &

Robot Alignment Check 251

Rot- button 123

Rol+ button 1213

Kotate 54

rubberband box 41, 207

rubberband cursor 31, 33, 33, 209
changing sizer 128
measuring dimensions 128
moving 1%

S

S button (Start) [ 21, 149
52-93 safety standard |
safety 1-%, 28, 2K

Sample Thickness slider 193
SampleThickness 194-193
save Su

SaveRecipe (94
SaveSurface 23}

scan dimensions 144

scin parameters 83

scanner 24, 21l

Scanning Flectron Microscope |2
scanning mirrors 22, 117
scanning rates |7

scattering MIE-2003 303

screen e
2D 151
3D 151

Deskew 99

Load Wafer 99

Manual vu

Review 3%, 66, 94, 143, 200

321 KLf ¥encor CRS User Manual, Sottware Version 2.4 Rev. D

Sequence Y9, 146
Surtace 132
User @9, 146
Volume i3
Screen editor Y%
screen lavouts 140
Screens command Y4
SDP 303
Search ! [
Search Step Delay 154
SECS 273, 2is
SECS/GEM |1, 273, 3053
section view |24
Sections button A4, 53, 12— 500
seeurtty S
SEM 12, 15, 199, 262, 272, 305
comparison to CRS 13
SEMATECH 313
SEMI 1, 273, 3
SEMI 82-93 1-2, 306
semi-transparent lavers 129
Seq Screen 131
SeqStat window 73
Sequence screen 9Y
sequence screen 300
Sequence screens 140
Sct Password 14— [45
Sct Z button 121
SetDeskew ! button 70
SetDeskew? button 70)
setting up AutoDeskew 71
Setting up hosinames & 1P addresses 290
Setup/DefectList Sont 68
Setup/Deskew Options 7172
Setup/DeskewOptions 73
SGI R4, 164, 306
date and time 222
hardware configuration 219
Indigo 3
Indy 63, 248
shadowing 124
Shanoon, Claude 26>
shell, UNIX 216, 306
shipping crate 237, 241242
shock indicators 242
shutdown [+
shutter 57, 20
Signal Tower 270
silicon 10
Silicon Graphics 11, 215
simultancous laser and white light mode 113
simultancous viewing 3
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SK
SKi 2o
SK T CAulomatic volume image acquisinon) ! 2}
SKT key o
SK2 CAutematic Surface Image Acquisitiony |27
skewness 257
Skip Deskew buton 55
slice ==, 17+
shice thickness .22
stice, Image o
Slices 127
shices )
slider
Ist Slice ] Zr=124
e 114, 14e-1403
FirsiSlice [ 20, 2011
laser intensity 117
Laserintensity | 94— 15
Sample Thickness |93
Spacing [ 2U=13D
Threshold 131
Y Widih 117
slider bar 22, 306
Slo# 202
SMIF L1, 16, 28200 (1M, 152, 270, 272173, 306
Smooth button 54, 173, 128
softkeys 79
soflware 248
version 110
Sony Analog Video Printer 2 7€
soT criena. defect 6n
SortParms button 194
space around CRS 238
Spacing slider 129-130
Sparrow s criterion 203
spatial fitrer 4G, 2122, 300
specular reflection A6
spherical aberration 246
slage <=5, 16, 21,00, T, AL, D 1R 268 200
accuracy 247
controller 247, 249
imatialize 157
thuimbwheel 247
stage autofocus | 14
Stage center offset
for bare wafers 117
for patterned wafers |56
lormula 107
stage center offsel 193, 106, 06
slage flamess test 243
stage isolation supports 306
StagenF button | 14

322 KLQ/’,'I’encor CRS User Manual, Software Version 2.4 Rev. D

JKLMNOPQRSTUVWXYZ

Stage AF Intensity Y53
StageCenter{fser U, 1104, Tu7
standard wafer 24 3
standby 52
Start Sequence 33
StartSeq button 25
startup P52 08
Star 32
Status pane red, =107, 140
Deskew off 107
Previous defect/next defect 107
Start deskew 107
swapping with Sequence pane 700
Status swap button 32
slep size n 3D images J 17
Stepsize 127
Ste AFIntensity 104-1G5
subsurface defects 2015, 272
subsurface image 15, 41, L33, 203
Films & laser lines 206
Limitations 2117
Subsurface defect signature 200
subsurface information 126
Surf button 1]
Surface button 130, 200
surface file #5, 161, 297
loading 104
surface image 11, 17, 24, 38, 4112, 53, 121, 124, 126-127,
129
surface morphology 124
Surface sereen 132
surface topography. enhancing |
SurfScan 306
SW Test buttons 74
swap button 32, G0, 306
swap file 243
swipping panes 32
System Configuration window 63
system 1D 245
system parameters 140
System sereens Y9
syslern seitings 28
Systern Shutdown |84
svstem vanables 21

[ =
L

T
tape

format 231

operating system 213
lape drive 251
1ar file formar 23
TargetName 102
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TCP/IP 2=

lemperature, operating 23X
Tencor 1917
Tencor File 20
Tencor files |41

Tencor map 30
creating Z01

test die |56

Testing the network hardware connection 29

Testing the network seup 2492

Theory of operation

threshold 127

Ttreshold slider |30

throughput I, 153

TIFF &y

TIFF file 267, 20

Tilt- button 123

Tilt buttons 34

Tilt+ button [ 22

title bar 78

To Hi-res 54

To Hi-Res button 5%

togele button 51, 307

Toggle Menu key 132

top view See XY image

topographical information 126

wpography 127, 12¢

traiming 107, 242

transparent 20

turret 07

U

ultrahostname 291
uniformity 243
UNIX 7K, 789
access penmissions 2490
See IRIX
shell 216, 2453
UNIX Commands
See IRIX comumands
UNIX operating system 213
UNIX shell 274
unload wafer 54, 7, 103
Up button 124
Use Mup Deskew Info 197, 202
user account 28, LhA—1R3, 217, 307
creating 105
user Interfyce 7x
user interface 24
mmenu bar T
screci 7R

uscr nanmie !

323 KLy Yencor CRS User Manual, Software Version 2.4 Rev. D

user preterences 2532
User screen UY, 146, 307
UserAccounting window 163
uv 207

software version 2«43

AV name ror

uy  namea

uy 1000 232, 27%

A

vacuum 5, 15—10, 25, A3 2R

-

vacuum wand 7=
variables 21

vertical illuminator 246
vibrations 2 v

video 28

video camera see camera
views |20

Vol buiton 121

volume K3

volume acquisition, lockup during 277-274
volume data sct 53
Volumme data sets 100)
volume file 16], 207

index

JKLMNOPQRSTUVWXYZ

volume image 11, 17, 24, 33,4, 33, 53,127, 126, 129-17D,

135, 198199, 2017
capturing 117
size 85
volume production line 16
Volume screen (31, 207

w

W/L swap button 37
waler
alignment 25
bare Ui
lett in the instrument 279
loading 12, 33-34, 105
oricntation 102
patterm Yo, 196
size B3, 140, 307
standard 243
type 21
unloading 1003
wafer chuck 307
wafer coordinates 103
wafer door i—7, 20
opening manually 280
wafer error 1534
waler ID 141, 307
waler IDs 140
Water map
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KLA. ¢creatin
water muap 13, 75
create 113

207

o 26
[ _

creaning ({17, 20!
cursor [0
generating 2l
link to defect list 102°
loading M12-211:
reviewed 33
unreviewed N3
wafer map file 100, 148, 4, 247
Water Map panes ¢4
Water Map window 1(:1, 123
Wafer map window
Full water view 102
Moving around in 103
water ortentation 67
wafer pattern, tilted 154
wafter removal, manual 279
wafer run nummber 67
wafer slot 16
wafer thickness 412, [49<, 207
standard 93
Wafer window G6—67
WaferSize 201-202
wavelength 21-22, 56, 265
_defauld Lo
selection [95
white ligh
timage 24
white light 11, 11, 24, 37, 262
aperture limit 247
A-stop 246
balance 243
confocal 262, 263
detault intensity 193
luminator 2+
image 24, 3=
image quality 247
irnaging controls |13
White Light ADC 272
white light confocal 264
white light image i 14
while light microscope 264
white light mode 1§53
White Light pane 68
white light review stations 16
WhiteLight mode 134
window 77
AutoDeskew Testing 72
Caleulate map offset 1077
Conflg Misc. 1321534

4. MA KA TR, 20H=202, 300

Defect Chart 142
Defect Selection i+
Deskew Options 6, 72-77
Edu Defect 1107
Edsr defeet 107
Fast Z Diagnostics 160170
File Transfer 60
Laser and imaging controf v
Laser Scan Parameters 194
List 107
Lon Diagnostics {5—163
Manua! Robot Control |35
Manual Stage Control 127
Page Scan Diagnostics 168
PMT Aniplifier Diagnostics [6a—-164
Segitat 7}
size
lcon 114}
Large 144}
Small o
System Configuration 67
UserAceounting 163
Watcer (067
Wafer Map 107, 128
window controls 29
Window Panes 99-117
window types 10
wipedown &
wiring }
working envelope 307
workstation 29
W-plug etch back 201

X

X DicPitch, measuring 202

X -Windows 230

X Windows 78, 211, 308
restarting 277

Xdir button 123

XHairQn/fOff 6

XY Cut cursor 127

XY Cut panc 533,127

XY measurement ()

XY Size 127

XY slice 120

XY stage coordinates 199

XY view 127128 198, 308

XYZ map see volume unage

X717

XZ and YZ cuts 1.6

XZ pane 33,33, 127128

X7 Peaks 127
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N7 view s

Y

Y DicPiteh, measuring 2147

Y Width shider 123

vellow filter [ 17, 246, 270, 15«
yield analysis i 4

vield improvement 205

YZ 12"

Y4 pane 55, 55,1137

Y7 Peaks 127

Y7 view | 2, 20

Z

Z Dist Fr Configlim 194—[43

Z Profile 127

7. scale 08

7 Scale bunon 123

Zsteps 122

Zoom
RIDR B

Zoom ¢, A AR
cheosing 200
laser 48,492, 117, 200
surface 55-54

zoom box 32, 33, 10i-1007, )24
move {2

Zoom button [ 17

Zomm pane 60, 949, N2

Zoom+ button | 23-124

Zoom- button | 23

Index
JKLMNOPQRSTUVWXYZ
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