Dektak 3030 Operation Summary

Basic Operation

This quick guide is intended to provide
instruction for performing simple, single
scan operations. For more specific infor-
mation on repetitive measurement
operations and other applications, refer to
the operation manual.

1. Turn power on.

Sample Loading and
Viewing

2. Load the sample onto the sample
stage with the area to be measured
centered below the stylus.

3. Press the stylus up/down key A V.
Stylus will lower onto sample surface.
(If using an AUTO Ii, the stage will
automatically home when the
instrument has just been turned on.)

4. Press the FCTN key and the number
5 key to display the software reticle.

5. Press the VID key until the software
reticle and video image appear
simultaneously.

6. Adjust the optics height knob (large
black knob on the front of the
system) until the stylus tip rests along
the horizontal axis of the software
reticle.

7. Adjust the sample surface illumination
(small black knob) and the contrast
(thumbwheel below the video
monitor) as necessary.

8. Press the stylus up/down key AV to
raise the stylus.

E Sample Positioning

The software reticle may be used as a
reference for sample positioning. The
horizontal axis of the reticle indicates the
path the stylus will take along the sample
surface. The sample surface will move
from right to left across the CRT during
the scan. Position the sample feature to
be measured to the right of the reticle.
The method used to position the sample
varies depending upon the DEKTAK 3030
model being operated.

DEKTAK 3030 MANUAL STAGE

This model uses thumbwheels, located at
the front of the stage, to position the
sample. The left thumbwhee! translates
the stage along the X-axis (side-to-side).
The right thumbwheel translates the stage
along the Y-axis (front-to-back).

NOTE
The video image on the CRT is
rotated 90° clockwise.

When Stage Moves... Video Image Moves...
FORWARD LEFT
BACK RIGHT
RIGHT DOWN
LEFT upP
DEKTAK 3030 AUTO |

This model uses a dual speed, propor-
tional joystick to remotely control sample
positioning. The switch to the left of the
joystick is used to select the stage speed.

DEKTAK 3030 AUTO Il

This model is equipped with a program-
mable sample stage. By pressing the
FCTN key, and the number 3 key, the
sample stage may be positioned by using
the arrow keys. Pressing an arrow key in
combination with the FAST key translates
the stage at high speed. FCTN, 99
displays a "Help” menu on the AUTO II.

DEKTAK 3030 SERIES

PRINTER

SOFTWARE RETICLE

ARROW KEYS
San;ple Positioning
AUTO Il Only

CONTRAST @

THUMBWHEELS
Manual Sample
Positioning 3030 Only

Programming

1. Press the PRGM key. The DEKTAK
3030 menu will appear on the CRT.

2. Move the prompt to the Scan
Program Menu using the arrow keys.
Press ENTR key. The Scan Program
Menu will appear on the CRT.

3. Using arrow keys, move the prompt
to the Scan Length parameter.
Determine the appropriate Scan
Length. Key in the length using the
numeric key pad, and press ENTR.

4. Enter No for the Auto Leveling and
Smoothing parameters.

5. Enter Medium for the Speed.

6. The Profile parameter should be

7L (hills and valleys).

7. Select the appropriate vertical
Measurement Range and press the
ENTR key.

8. Enter Auto for the Display Range.

The rest of the parameters should not be
of concern. However, the stylus force may
need to be altered.

ﬂ Making a Scan

Press the SCAN key. The stylus will lower
and the profile will be plotted.

POWER SWITCH

JOYSTICK
Sample Positioning
AUTO I Only

OPTICS HEIGHT KNOB
Also MotoZoom [push/pull]
AUTO I and Il Only

&
/ ZOOM OPTICS
Manual Adjust
4 3030 Only
MANUAL LEVELING

SAMPLE ILLUMINATION KNOB
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E Manual Leveling

NOTE

If the initial trace is unlevel and
touches either the top or the
bottom of the screen before
completion of the scan, the sample
must be manually leveled.

The sample stage must be level to obtain
optimum instrument performance. The
large, manual leveling thumbwheel is
located at the front of the stage. The
manual leveling procedure is as follows:

1. Press the SCAN key.

2. As the scan is being performed, turn
the leveling thumbwheel until the
profile trace is tracking in a horizontal
line. Clockwise rotation raises the
trace and counterclockwise lowers the
trace.

3. Press the SCAN key again. The
profile must appear totally within the
graphic boundaries to achieve the
minimum acceptable manual leveling.
If not, repeat the manual leveling
procedure above.

ﬂ Cursor Leveling

Before accurate step height or roughness
measurements can be obtained, a refer-
ence must be established. This reference
is the baseline from which all measure-
ments are made. It must be properly
leveled and zeroed in software, using the
Reference and Measurement cursors.

1. Press the REF key.

2. The Reference or R cursor may now
be positioned using the arrow keys.
The R cursor should be positioned
somewhere along the base of the step
in an area free of excess roughness.

3. Press the MEAS key.

4. The Measurement or M cursor may
now be positioned using the arrow
keys. The M cursor shouild be
positioned on the same horizontal
plane as the R cursor in an area free
of excess roughness. The R and M
cursors should be positioned as far
apart as possible, yet still on the same
plane.

5. Press the LVL key. The trace will be
replotted with the R and M cursor/
trace intercepts positioned on the
horizontal zero grid line with the trace
leveled.

Step Height
7 Measurement

Once the trace has been leveled, an
accurate measurement can be obtained.

1. Press the MEAS key.

2. Using the arrow keys, move the M
cursor to an area free of excess
roughness at the top of the step.

3. With the R cursor positioned at the
base of the step height, the
difference between the R and M
cursor/trace intercepts is automatically
displayed in the upper right of the
screen, labeled Vert: This is the step
height.

B Maghnifying A Trace

An area of interest within a surface profile
trace may be magnified for more detailed
analysis or maniputation.

1. Press the LEFT key. Use the >
arrow key to bring the left boundary
in next to the portion of the trace to
be magnified.

2. Press the RT key. Use the <] arrow
key to reposition the right boundary
as desired.

3. Press the TOP key. Use the VV
arrow key to move the top boundary
down.

4. Press the BOT key. Use the A\
arrow key to bring the bottom
boundary up.

5. Once the boundaries have been
repositioned around the feature to be
magnified, press the RPLT key.

6. The new boundaries will be replotted,
with the magnified trace rescaled.

7. To restore the original boundaries,
press the RST key and the number
0. The initial trace will be redisplayed
on the screen.

E Printout

A printout of any CRT display can be
generated, including program menus.
Pressing the PT key, will provide a
printout of the entire graphics display.

A printout of the scan summary data,
minus the profile, can also be obtained,
by pressing FCTN and then the PT key.
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Figure 1-1. DEKTAK 3030ST AUTO|



SECTION 1
UNPACKING AND INSTALLATION

ENVIRONMENTAL CONSIDERATIONS

The DEKTAK 3030ST AUTO I is a very high precision measuring
instrument capable of measuring minute physical surface variations and is
very sensitive to the environment in which it is operated. Depending upon
the degree of accuracy required, there are two basic environments
recommended.

Normal Operating Conditions

The DEKTAK 3030ST must be operated in an area free from excessive dust.
Vibration levels must be low enough that they cannot be detected by
fingertips. The scan head should be covered with the environmental shield to
eliminate drafts.

Ambient temperatures should be between 18°C and 24°C (64°F to 75°F).
Reference Operating Conditions

The DEKTAK 3030ST has internal vibration isolation. However, for very
critical measurements an optional vibration isolation table, designed for use
with the DEKTAK 3030ST Scan Head, is available (see Appendix A in this
manual). The scan head should be covered with the environmental shield to
eliminate drafts. The system must be allowed to stabilize for at least 15
minutes after it is turned on.

Ambient temperatures should be 21°C +1°C, and should have been held
within this range continuously for 8 hours preceding operation of the unit.

For optimum instrument operation, AC line filters are recommended.



UNPACKING

The DEKTAK 3030ST is shipped in four cartons. Each carton contains an
instruction sheet describing how to remove the components. These
instructions are repeated below.

NOTE

Save all packing materials, should it be necessary to ship or
return the equipment.

Accessories Carton

The accessories carton contains the operation manual, the printer,
environmental shield, calibration standard, assembly tools, spare lamp,
printer cover, keyboard with cable. The following cables are also included:
main (MEU) power cable, Scan Head power cable, printer cable, monitor
cable, Scan Head cable.

PRINTER COVER & ACCESSORIES CARTON

PRINTER CARTON

KEYBOARD
TOOLS

OPTICS LAMP
MONITOR CABLE

CALIBRATION STANDARD
POWER CORD

MANUAL
SHIELD FOAM

PRINTER
COVER

Figure 1-2. Accessories Carton



Main Electronics Unit (MEU) Carton

This carton contains the Main Electronics Unit (MEU).

To remove the MEU from the carton, reach under the MEU and lift the
entire unit, along with the foam inserts, out of the carton. Remove the foam

inserts and poly bag from the unit and return all packing material to the
original carton for storage and future use.

RIGHT INSERT

MAIN ELECTRONICS UNIT

LEFT INSERT

SHIPPING CARTON

Figure 1-3. Main Electronics Unit Carton



Scan Head Carton

This carton contains the Scan Head unit and the stage. The Scan Head is the

most fragile component of the DEKTAK 3030ST system. It should be
unpacked with extreme care,

WARNING

The Scan Head unit weighs approximately 55 lbs. To avoid
possible injury, two people should unpack the unit.

To remove the Scan Head unit from the carton, set the carton right-side-u
on the floor with both top and bottom flaps open. Slide the carton up and otf
the packed unit. Remove the stage carton, foam inserts and the poly bag.
There are handholds on each side of the Scan Head unit. These are the gaps
between the corner supports on each side (see Figure 1-4). Lift the unit by
the handholds and caregxlly set it on a flat, sturdy table. Return all packing
material to the carton for storage and future use.

CAUTION

Do not remove the stage from the protective box until it is time

to install it in the Scan Head.
~— FOAM PAD
D

STAGE
SHIPPING CARTON ——»

| | L~ STAGE INSERT

<<@

LEFT INSERT——» HAND HOLDS

RIGHT INSERT
SCAN HEAD

Figure 1-4. Scan Head Carton



Video Monitor Carton

This carton contains the Video Monitor. To remove, reach under the Video
Monitor between the foam inserts and lift the entire unit, along with the
foam inserts, out of the carton. Remove the foam inserts and poly bag from
unit. Return all packing material to the carton for storage and tuture use.

RIGHT INSERT

VIDEO MONITOR

LEFT INSERT

SHIPPING CARTON

Figure 1-5. Video Monitor Carton

NOTE

Before proceeding, check each item against the shipping list.
If any item is missing, contact Veeco/Sloan Customer Service
at (805)963-4431. If anything appears damaged, refer to
Claims for Shipment Damage (page 76).




MEU CONFIGURATION

Power Supply Setting

The power supply has been factory set at the appropriate voltage for the
original user facility. If the unit is transferred to a facility where the voltage
is different, it will be necessary to change the power supply setting (see
Figure 1-6). The procedure to verify or change the power supply setting is as

follows:

1.

Verify that the main (MEU) power switch is turned off "O" and the
main power cable is disconnected from its primary power source and
the MEU.

Once the main power cable is disconnected from the MEU, slide the
clear plastic shield to the left until the fuse is exposed.

The voltage select card is located just below the fuse (see Figure 1-
8). Verify that the voltage displayed on the left of the card is the
correct voltage setting. If it is not, the voltage setting will need to be
changed.

To change the voltage supply setting, remove the voltage select card
with needle nose plyers. Firmly but gently pull the voltage card
straight out of the cavity.

Four different voltage supply settings are available depending upon
how the card is installed (see Figure 1-6). Reinsert the voltage
supply card according to the desired voltage setting.

Once the voltage supply card has been reinstalled with the correct
voltage setting displayed on the left of the card, slide the plastic
shield to the right to allow the main power cable to be connected.

Il H B °H M
CHECK 3snd CHECK 11 3snd CHECK 2 L 3snd cnscxzzu 00 asnd
r—-use100 UZZxoaHo FUSE 1 8%% 303HO FUSE 2‘% gT MI3IHO FUSE I-xoauo

- o -0 ' N.

100 VAC 115/120 VAC 230/240 VAC 220 VAC

Figure 1-6. Main AC Power Voltage Selection



Switches and Adjustments

COVER PLATE

ENGLISH /

MAIN POWER SWITCH

Figure 1-7. Top of the Main Electronics Unit

White Adjustment Used to adjust the monitor's white level.

Grey Adjustment Used to adjust the monitor's grey level.

Camera Contrast Used to adjust the camera contrast level.
Composite Video Allows the use of an external monitor.

Units Switch Used to select the desired units of measure.

Power must be turned off before selection.

Main Power Switch ~ ON/OFF power switch and circuit breaker.



AC Power and Option Slots

AC Power Inlet
AC Fuse

Voltage Card

AC Aux. Out

AC Aux. Fuse

Option Slots

FUSE

VOLTAGE CARD
AC POWER INLET

Figure 1-8. Back of the Main Electronics Unit

Connector for the primary AC power cable.

1 amp, 250 VAC fuse for the primary AC power
inlet.

The Voltage Select Card is used to change the
power supply setting.

Auxiliary AC power outlet. Outlet Voltage:
11SVAC, 30 Watts regardless of AC Line In
Voltage.

1 amp, 250VAC fuses for Auxiliary AC Outlets.
Output voltage is turned off by main power
switch.

There are six option slots available. Any options
that are ordered with the DEKTAK 3030ST
which require option slots will be installed prior
to shipment. Options ordered after shipment
may be installed in any unoccupied option slot by
simply removing the two screws from the cover
plate, inserting the option card, and replacing the
SCTEWS.



INSTALLATION

PRINTER COVER

SCAN HEAD

Figure 1-9. DEKTAK 3030ST System Components

Shock Mounts

The Scan Head base plate rests on three internal shock mounts. These are
locked down during shipment to prevent damage and must be unlocked
before operation. To unlock, unscrew the four captive screws on the bottom
of the Scan Head base (see Figure 1-10). You will find it best to slide the
unit over the edge of the work bench just enough to expose two of the captive
screws at a time. This supports most of the weight of the unit and avoids
tipping or knocking the Scan Head assembly.

N

CAPTIVE SCREWS

e b

BOTTOM VIEW

Figure 1-10. Scan Head Base



Monitor/Scan Head Assembly
1. Position the monitor as shown in Figure 1-11.

CAUTION

The front of the Video Monitor must be supported with one
hand while mounting onto scan head.

2. Position the two "Dzus" fasteners over the two mounting holes. Push
the fasteners down and tighten approximately one-quarter turn using
a conventional slotted screwdriver. Make sure video cable is
properly placed in the "channel" on top of the Scan Head.

SUPPORT FRONT OF
MONITOR ENCLOSURE

N~

— CHANNEL

Figure 1-11. Video Monitor/Scan Head Assembly
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Stylus Protection Fixture

The stylus assembly is relatively fragile. It is a precision balanced assembly
and has a limited amount of vertical travel. The stylus protection fixture
limits the vertical travel of the stylus and should never be removed except by
a qualified Veeco Service Engineer. The stylus shipping paper is temporary
and is removed after stage installation. Save the stylus shipping paper for
future use when shipping.

CAUTION

The stylus shipping paper must be reinstalled whenever the
Scan Head is moved or shipped.

STYLUS PROTECTION FIXTURE ———»

STYLUS SHIPPING PAPER

Figure 1-12. Stylus Protection Fixture
Keyboard Installation

1. The keyboard may be hand-held or mounted. To mount the
keyboard, slide the keyboard into the holder on the front of the
Video Monitor. Lock the keyboard cable into the cable holders on
top of the monitor housing (see Figure 1-13).

Figure 1-13. Keyboard Installation
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Cable Interconnection

1.

Raise the optics to uppermost position using the large black knob
(optics height) on the front of the Scan Head assembly (see
Figure 1-16).

Connect and secure all cables where indicated in Figure 1-14.

Plug in the main power cable to the back of the and into the proper
ACvoltage (see Figure 1-14).

Turn on the MEU power by depressing the "' section of the red
power switch on top of the MEU. The stylus arm will automatically
raise to the uppermost position and stop.

Turn off the MEU.

POWER

3 SN [~~""—"rRINTER 3

VIDEO IN ="
SCAN HEAD LOGIC =

PRINTER POWER

STAGE
CONTROL

MAIN POWER CABLE

Figure 1-14. System Interconnections
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Preparing Stage For Installation

Remove the stage from the protective shipping carton. Use caution in
handling the stage (see Figure 1-15).

CAUTION

To avoid damage to the teflon pads, do not allow them to touch
any surface other than the surface block.

The stage assembly has five teflon pads which ride on the Scan Head surface
block. The left side of the stage has two spring-loaded pads which bear on
the side of the surface block. Those on the right are not spring-loaded.

SO

SPRING LOADED TEFLON PADS >

TEFLON PADS

Figure 1-15. Bottom of Stage Assembly

The surface block and stage pads must be cleaned prior to installation.
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Stage Cleaning

The stage pads and the surface block must be cleaned with lint-free and
abrasive-free tissues moistened with deionized water or laboratory grade
alcohol.

CAUTION

Other solvents, such as spectrograde acetone, SHOULD NOT
be used since they may attack the adhesives used to mount the
teflon pads.

1. Clean the surface block (sides and top), the teflon pads, and around
the teflon pads with moistened lint-free tissues. Always wipe new
spots with a clean portion of the tissue to avoid transferring
contamination to another area.

2. Clean the rack loading block with a clean room swab and laboratory
grade alcohol. Buff the cleaned surface block and stage pads with a
clean lint free cloth. The cloth should move evenly against a
properly cleaned surface. DO NOT touch the teflon pads or the
surface block after cleaning; otherwise the procedure must be
repeated.

3. Clean the rack and pinion gear with instrument grade "canned air."
Hold the can upright and use short bursts to avoid releasing freon.

4. Ensure that no debris is embedded in the teflon pads. Check to see
that there is no excess adhesive from the pads adhering to any
running surface. Inspect the surface block to ensure that there are
no scratches or blemishes in the traverse area.

Stage Installation

CAUTION

Before removing or installing the stage, the optics assembly
and stylus arm must be fully raised with power on by turning
the optics height adjustment knob clockwise.

1. Turn power off.

2. Referring to Figure 1-16, use a 3/32" driver to remove the four
socket head screws on the Scan Head horizontal bezel.

3. Disengage the rack mechanism by inserting a standard 6"
screwdriver through the 3/8" diameter hole on the right side of the
scan head and into the slotted screw on the rack drive assembly.
Turn the screw fully clockwise.

4. Hold the stage in your left hand. The bottom of the stage must be
facing the top of the surface block.
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RACK LOADING BLOCK
SURFACE BLOCK

10.

SCAN HEAD
HORIZONTAL BEZEL

RACK SCREW

Figure 1-16. Stage Installation

Insert the rack into the rack loading block, taking care that the rack
does not touch the surface block.

Depress the S{)ring-loaded pads against the side of the surface block
and carefully lower the stage into the block.

Connect the stage/scan head interface feedthrough connector to the
connector on the vertical bezel.

NOTE

If the stage is equipped with a vacuum chuck, the vacuum hose
must be connected at this phase of the installation. See
Appendix C.

Slide the stage all the way back. Then slide it forward all the way to
verify that the ribbon cable service loop is free from any binding or
contact through the scan travel.

Engage the rack mechanism by inserting the screwdriver into slotted
screw on rack drive assembly and turning it fully counterclockwise.

Gently lift the front of the stage and slide the horizontal bezel under
the stage. Do not allow the stage to fall on the surface block. Lower
the stage gently onto the surface block and secure the bezel by
tightening the four socket head screws.
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Printer Installation and Programming

If not already done, place the printer on top of the Video Monitor and
connect the printer ribbon cable to the MEU into the connector labeled
"PRINTER" and plug in the printer power cable from the printer to the
MEU into the outlet labeled "PRINTER POWER". (Figure 1-14)

NOTE

If you are using the External Printer Option Board, see
Appendix E.

Loading Printer Paper

Before loading paper into the printer, the end of the paper must be cut
squarely without any jagged edges.

1. Pull the "Printer Head" lever forward to lift the head.

PAPER FEED BUTTON PAPER ROLL COVER

Figure 1-17. Loading Printer Paper

2. Open the paper roll cover (see Figure 1-17). Place the printer paper
in the curve of the paper roll cover, with the paper rolling off the
bottom of the roll toward the printer. Insert the paper under the
rubber platen until the edge appears on the top of the platen.

3. Pull at least two inches of paper through the printer making sure the
paper is centered on the platen. Return the "Printer Head" lever to
the back position.

4. Hold the end of the threaded paper so it remains outside when
closing the paper roll cover.

5. Turn on the MEU power switch. Press and hold the "Paper Feed"
button and turn on the printer. The printer should begin the "Self
Test" mode. The paper should feed out smoothly. Any adjustments
can be made by moving the "Printer Head" lever forward and
adjusting the paper position.
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OPTICS CHECKOUT

The zoom optics assembly has been adjusted for parfocal length and focus at
the factory. It should not require additional adjustment unless it shifted
during transport. To determine if this adjustment is required, follow these
instructions below:

1.
pA

Turn the system on with the MEU power switch.

The DEKTAK 3030ST sign on message should be displayed (see
Figure 4-1). If the display is not visible, adjust the monitor
brightness control thumbwheel just below the CRT.

Press the PRGM key on the keyboard. The sign on message will
clear and the DEKTAK 3030ST Main Menu screen will appear (see
Figure 4-2). This screen contains three program menu options.

Position the prompt at the Scan Program Menu by using the
up/down arrow keys. Press ENTR. The scan program menu will be
displayed (see Figure 4-3).

Place a substrate (sample) on the stage under the stylus. Press the
VID key twice and adjust the optics height adjustment knob up or
down until a clear image appears. If needed, adjust the image
brightness using the small knob to the right of the optics height
adjustment knob. Press VID again and the graphics display will be
superimposed over the substrate display.

Lower the stylus by using the AV (stylus up/down key).

Figure 1-19. Typical Stylus/Reticle Relationship

7. Adjust the optics height adjustment knob until the stylus and the

stylus shadow meet at the approximate center of the CRT.
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8. Fine focus adjustments of the sample surface image may be obtained
by rotating the optics focus adjustment (see Figure 1-20).

9. Press FCTN,9,7. A software reticle (crosshairs) will appear on the
CRT. Pressing PRGM or SCAN will delete the software reticle.

10. The zoom optics is operated by a push/pull action of the optics
height adjustment knob. Push the knob until the optics is a
maximum magnification.

11. The software reticle may be positioned by pressing the arrow keys.
Pressing an arrow key and the FAST key simultaneously moves the
reticle at high speed. Position the software reticle so that it
intersects the point where the tip of the stylus and the stylus shadow
meet (Figure 1-19). Press CLR to delete the reticle. Pressing
FCTN,5 redisplays the reticle, yet it may not be repositioned without
first pressing FCTN,9,7.

12. Rotate the zoom optics from maximum to minimum magnification
by pulling on the MotoZoom remote control knob. If the position of
the stylus tip moves more than 1/2-inch along the horizontal axis of
the software reticle, adjustment is required.

E ADAPTER SET SCREWS

ZOOM OPTICS
OPTICS FOCUS ADJUSTMENT
OPTICS HEIGHT ADJUSTMENT
Also MotoZoom [push/pull]
ILLUMINATION INTENSITY CONTROL

Figure 1-20. Optics Assembly
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Optics Adjustments

The zoom optics assembly has been adjusted for parfocal length and focus at
the factory. It should not require additional adjustment unless it shifted
during transport.

1. To adjust the position of the stylus image along the horizontal axis of
the software reticle, use a 9/16" hex driver to loosen the two right
angle adapter set screws (see Figure 1-20).

2. Slide the right angle adapter in or out to move the position of the
stylus image to the left or right on the software reticle. Retighten
the set screws when satisfied with the stylus position.

CAUTION

Please call Veeco Field Service before attempting any
additional adjustments in regards to the optics parafocal
length, focus, mirror angle, or stylus position on the CRT.

Environmental Shield Installation

The DEKTAK 3030ST may be operated with the environmental shield either
on or off. It is recommended that the shield be left on when the instrument
is not in use or when performing critical measurements. The environmental
shield protects the scanning area from air currents and dust that can
adversely affect measurement accuracy.

To install, position the environmental shield using the guide clips on the Scan

Head. Slide the shield all the way back until it fits snugly within the Scan
Head.
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SECTION 2
GENERAL INFORMATION

INTRODUCTION

The DEKTAK 3030ST is an advanced surface texture measuring system
which accurately measures surface texture below submicro-inch and film
thickness to 131 microns.

Principle of Operation

Measurements are made electromechanically by moving the sample beneath
a diamond-tipped stylus. The high precision stage moves a sample beneath
the stylus according to a user-programmed scan length, speed and stylus
force. The stylus is mechanically coupled to the core of an LVDT (Linear
Variable Differential Transformer). As the stage moves the sample, the
stylus rides over the sample surface. Surface variations cause the stylus to be
translated vertically. Electrical signals corresponding to the stylus movement
are produced as the core position of the LVDT changes respectively. An
analog signal proportional to the position change is produced by the LVDT,
which in turn 1s conditioned and converted to a digital format through a high
precision, integrating analog to digital converter. The digitized signals from
a single scan are stored in computer memory for display, manipulation,
measurement, and print. Stored programs that can be readily changed make
the DEKTAK 3030ST ideal for both production and laboratory use.

PRINTER g DISPLAY

OSCILLATOR

Y

PHASE
AD DIGITAL
LvOT ' AMPLIFIER =1 DETECTION/ oo | BROCESSING

DEMODULATION CONVERTER

A

KEYBOARD

TYL
STYLUS CONTROL

A

Figure 2-1. Block Diagram of DEKTAK 3030ST
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CONFIGURATION
Main Electronics Unit (MEU)

The Main Electronics Unit incorporates dual microprocessor (8088)
architecture and a sophisticated two-plane graphics display system. The
operating system is stored in EPROM (permanent memory) with the
program variables stored in battery-powered RAM . The battery is sized to
retain all program parameters for at least three weeks without main power.

Video Monitor

The DEKTAK 3030ST video monitor is a 9" black and white CRT which
displays programs and graphics. It can also be used to view the substrate
either alone or with the graphics superimposed.

Precision Scan Head

The DEKTAK 3030ST precision Scan Head unit contains the mechanical
and optical components for sample placement, sample viewing,
scanning/measurement and environmental protection. The analog
electronics contained in the Scan Head positions the stylus arm, drives the
sgmple stage, and provides a signal proportional to the vertical movement of
the stylus.

Motorized Video Zoom Camera

A remote controlled 35X to 200X Solid-State Video Zoom optics system and
a variable intensity illuminator permits viewing of the sample in the
measurement area.

AUTO I Joystick Controlled X-Y Stage

A very high precision motorized sample stage performs the scan and permits
X-Y positioning to any location of measurement interest in a 3x6 inch area.
360 degree theta rotation permits access to the entire surface of wafers up to
six inches in diameter. A dual-speed, proportional joystick is used to control
sample positioning.

Thermal Printer

The thermal printer produces full-sized printouts in less than 17 seconds.
These printouts provide a graphic record of measurement and program data
for future reference and/or reproduction.

Stylus

A 2.5 micron radius, diamond tipped stylus permits accurate surface texture

measurements in a wide range of applications. User programmable stylus
force from 1 to 40mg allows profiling on soft or hard surfaces.
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OPERATION OVERVIEW

Scan Program Menu

The DEKTAK 3030ST Scan Program Menu consists of fifteen individual
parameters which are selected using the arrow keys on the keyboard.
Parameters such as scan length and speed, leveling, and stylus force can all
be preprogrammed. Up to nine Scan Program Menus are available to be
preprogrammed and stored for various applications.

Sample Positioning

The sample is placed in the rear center of the sample stage and positioned
for scanning using the video camera and the stage translation and rotation
thumbwheel controls. For fast sample positioning in a production
environment, user designed fixturing can be attached to the rotary stage
using the four tapped holes provided.

Scanning

After a sample is positioned, the operator presses a single key which initiates
and completes a scan as well as displaying the profile on the screen. The
Video Monitor allows the operator to view both the physical scanning of the
sample and the plotting of the data simultaneously. At the end of the scan,
the stylus automatically retracts and the stage returns to the home position.
The system is immediately ready for the next scan.

Profile Manipulation and Measurement

An initial profile may require leveling, zero referencing and software
magnification to zoom-in on an area of interest. Measurement is a
continuous process and is facilitated by simple movements of the Reference
and Measurement cursors.

User Determined Units of Measure

Profiles are plotted on a grid whose vertical scaling can be user-specified or
computer-determined to best fit the profile. Measurement units are switch
selectable. Scientific, Metric, and English units are available. The graphical
display will automatically be scaled to reflect the specified units. The vertical
scale 1s in angstroms, nanometers, or microinches and the horizontal scale is
in microns, millimeters or microinches.
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Data Display

The plotting screen displays ID#, time, date, scan length, scan speed,
resolution, and stylus force. Also indicated are both the vertical and
horizontal distances between the cursor/trace intercepts as well as the
distances from the vertical and horizontal "zero" grid lines, and up to eight
analytical function results.

Analytical Functions

The DEKTAK 3030ST has 22 analytical functions available for analysis of
roughness, waviness, and geometric measurements.

Boundary Magnification

Following a sample scan, the operator can modify boundary locations to
magnify portions of the trace. These new boundary locations can be stored
through the "SAVE" function and recalled at any time.

Printing

When the desired profile is displayed and a permanent record is desired, a
printout can be made with a single keystroke. Also a summary of just the
data without graphics may also be printed.

Key Sequence Program Menu

The Key Sequence Program further increases the speed and simplicity of
repetitive measurements in a production setting by enabling the operator to
initiate a number of operations with just one keystroke.

A Key Sequence can be defined to call a specific Scan Program, restore

boundaries, execute an analytical function, print the data, and send the
information to a host computer.
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HORIZONTAL RESOLUTION

The horizontal resolution of the DEKTAK 3030ST is determined by the scan
length, scan speed, and resolution. There are three speed and resolution
ranges: Low, Medium and High. The scan length is selectable from 50
microns to 50 millimeters.

The scan data is taken at a constant rate of 40 samples per second.
Therefore, the maximum time for a scan is:

Speed Resolution
* 3.125/seconds High Low (2000 data points max)

* 12.5/seconds Medium Medium (4000 data points max)
*  50/seconds Low High (8000 data points max)

The Low Speed range has a maximum of ten stage speeds; the Medium
Speed range has a maximum of eight stage speeds; the High Speed range has
a maximum of six stage speeds. Figure 2-2 shows the horizontal resolution
for any given scan length and speed. The following formula may be used to
determine the number of data points for any given scan length and speed.

Scan Length (um)

# Data Points/Scan (um) =
Horizontal Resolution (um)

LOW SPEED MEDIUM SPEED HIGH SPEED
HORIZONTAL NUMBER OF | HORIZONTAL NUMBER OF { HORIZONTAL NUMBER OF
SCAN LENGTH RESOLUTION SAMPLES RESOLUTION SAMPLES RESOLUTION SAMPLES
IN MICRONS (um/SAMPLE) (um/SAMPLE) (um/SAMPLE)
50 0.025 2000 0.1 500 0.4 125
51-100 0.05 1000-2000 0.2 250-500 0.8 62-125
101-200 0.1 1000-2000 0.4 250-500 1.6 62-125
201-500 0.25 800-2000 1.0 200-500 4 50-125
501-1,000 0.5 1000-2000 2 250-500 8 62-125
1,001-2,000 1.0 1000-2000 4 250-500 16 62-125
2,001-5,000 2.5 800-2000 10 200-500 N/A N/A
5,001-10,000 5 1000-2000 20 250-500 N/A N/A
10,001-20,000 10 1000-2000 N/A N/A N/A N/A
20,001-50,000 25 800-2000 N/A N/A N/A N/A

Figure 2-2. Theoretical Horizontal Data Points - Low Resolution
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LOW SPEED MEDIUM SPEED HIGH SPEED
HORIZONTAL ~ NUMBER OF | HORIZONTAL  NUMBER OF | HORIZONTAL  NUMBER OF
SCANLENGTH | RESOLUTION ~ SAMPLES | RESOLUTION ~ SAMPLES | RESOLUTION  SAMPLES
IN MICRONS - | (um/SAMPLE) (um/SAMPLE) (um/SAMPLE)
50 0.0125 4000 0.05 1000 0.2 250
51-100 0.025 2000-4000 0.1 500-1000 0.4 124-250
101-200 0.05 2000-4000 0.2 500-1000 0.8 124-250
201-500 0.125 1600-4000 05 400-1000 2 100-250
501-1,000 0.25 2000-4000 1 500-1000 4 124-250
1,001-2,000 05 2000-4000 2 500-1000 8 124-250
2,001-5,000 1.25 1600-4000 5 400-1000 N/A N/A
5,001-10,000 25 2000-4000 10 500-1000 N/A N/A
10,001-20,000 5 2000-4000 N/A N/A N/A N/A
20,001-50,000 125 1600-4000 N/A N/A N/A N/A

Figure 2-3. Theoretical Horizontal Data Points - Medium Resolution

LOW SPEED MEDIUM SPEED HIGH SPEED
HORIZONTAL NUMBER OF | HORIZONTAL NUMBER OF | HORIZONTAL NUMBER OF

SCAN LENGTH RESOLUTION SAMPLES RESOLUTION SAMPLES RESOLUTION SAMPLES

IN MICRONS (um/SAMPLE) (um/SAMPLE) (um/SAMPLE)
50 0.00625 8000 0.025 2000 0.1 500
51-100 0.0125 4000-8000 0.05 1000-2000 0.2 248-500
101-200 0.025 4000-8000 0.1 1000-2000 0.4 248-500
201-500 0.0625 3200-8000 0.25 800-2000 1 200-500
501-1,000 0.125 4000-8000 0.5 1000-2000 2 248-500
1,001-2,000 0.25 4000-8000 1 1000-2000 4 248-500
2,001-5,000 0.625 3200-8000 25 800-2000 N/A N/A
5,001-10,000 1.25 4000-8000 5 1000-2000 N/A N/A
10,001-20,000 25 4000-8000 N/A N/A N/A N/A
20,001-50,000 6.25 3200-8000 N/A N/A N/A N/A

Figure 2-4. Theoretical Horizontal Data Points - High Resolution
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STYLUS SIZE CONSIDERATIONS

A stylus surface profiler measures the actual physical surface of sample. In
certain analyses, stylus size and shape should be taken into consideration.

The radius of the standard diamond stylus is 2.5 microns. The standard stylus
meets most all requirements for the majority of applications. Some
applications, however, may require either a larger or smaller tip radius.

NOTE

Reducing the stylus tip radius increases the point pressure on
the sample and may require the force to be reset. Tracking
force may be keyboard programmed from 1mg to 40mg.

Four optional styli with radii of sub-micron, § microns, 12.5 microns, and 25
microns are available for applications which require very high horizontal
resolution or measurement of very soft films.

Also available are chisel-point styli with tips of 0.25 microns x 2.5 microns,
12.5 microns x 100 microns, and 12.5 microns x 200 microns for special
applications.

SCAN SPEED VS. STYLUS FORCE

When using a low stylus force, the stylus may tend to lift off the surface if a
large step is encountered at higher scan speeds. In applications where a light
stylus force is required, it is recommended that low or medium scan speed be
used at the shortest possible scan length.
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TECHNICAL SPECIFICATIONS

SCIENTIFIC*

METRIC* ENGLISH"

VERTICAL DISPLAY RANGE

100A to 1310KA

10nmto 131um .4uin to 5200uin

VERTICAL RESOLUTION

in a Selected Range 1A/65KA 0.1nm/6.5um .040uin/255uin
10A/655KA 1nm/65.5um .040uin/2574uin
20A/1310KA 2nm/131um .080uin/5148uin

SCAN LENGTH RANGE

50um to 50mm

50um to 50mm 2000uin to 2000mils

A = Angstroms

um = micrometer (micron)

uin = microinch nm = nanometer

*Switch selectable on top panel of Main Electronics Unit.

Scan Speed Ranges:
Resolution Ranges:

Leveling:

Stylus (Std):
Stylus Tracking Force:

Maximum Sample Thickness:

Sample Stage Diameter:
Sample Stage Translation:
(from center)

Sample Stage Rotation:
Maximum Sample Weight:
Power Requirements:

Warm-up Time:

Operating Temperature:

Low, Med, High
Low, Med, High

Manual, two-point programmable or cursor
leveling

Diamond, 2.5 micron radius

Programmable, 1-40mg
(0.01 - 0.4mN-milliNewtons)

45mm (1.75 inches)

165mm (6.5 inches)

X Axis, +76mm (% 3 inches)

Y Axis, -76mm (3.0 inches)

Theta, 360°

0.5Kg (11b)

100/115/220Vac + 10%, 50-60Hz, 200VA

15 minutes recommended for maximum
stability

21° C+3° C
70° F+5° F
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Sample Viewing

Zoom Magnification: 35X to 200X

Camera: Solid State Video

Sample Illumination: Variable intensity white light; IR & UV
blocked

Dimensions

Assembled: 13"Wx275"Dx24"H
(33cm x 69.9cm x 61cm)

With Environmental Shild: 16"Wx27.5"Dx24"H
(40.6cm x 69.9cm x 61cm)

Shipping Weights

Main Electronics Unit: 26 1bs (11.8 kg)

Scan Head Carton: 67 1bs (30.4 kg)

Monitor/Enclosure: 24 1bs (10.9 kg)

Accessories Carton: 27 Ibs (12.2 kg)

OPTIONS/ACCESSORIES

See Appendix A in the back of this manual for a complete list of Options and
Accessories for the DEKTAK 3030ST.
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Key
SAVE

RST

LVL

ZERO

PRGM
VvVID

RPLT

ADV
PT
AV
SCAN

SECTION 3
KEYBOARD FUNCTIONS

Function

(SAVE) Restores up to nine plot boundaries displayed on
the screen. Original boundaries will be automatically stored
and saved in any order. Pressing SAVE, (1 through 9)
stores a particular set of boundaries until replaced by a
different set.

(RESTORE) The restore key will replot the desired
boundaries(1 through 9) according to the boundaries saved
by the corresponding SAVE, (1 through 9) file. RST, 0 will
display the original boundaries.

(LEVEL) Level a trace according to the R and M

cursor/trace intercepts. The R cursor/ trace intercept will
automatically be zeroed.

(ZERO) Places the R cursor/trace intercept on the zero
horizontal grid line.

(PROGRAM) Used to access the program menus.

(VIDEO) Controls three video display modes: video,
video/graphics overlay and graphics.

(REPLOT) Replots the trace in scale when new boundary
locations are selected.

(ADVANCE) Advances the printer paper.
(PRINT) Initiates a printout of the CRT display.
(STYLUS UP/DOWN) Raises and lowers the stylus.

(SCAN) Initiates/aborts a scan.
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Key Function

<]AI> (ARROW KEYS) for cursor, boundary, software reticle,
and/or prompt positioning.

FAST (FAST) Speeds up software reticle, boundary or cursor
movement.

NOTE
To move software reticle, cursors or boundaries in the fast
mode, press and hold the appropriate arrow key and then the
FAST Kkey.

REF (REFERENCE) Specifies the reference cursor as the
cursor to be moved. Used in conjunction with the direction
keys or numeric values entered. Numerical entry will also
change the value in the Scan Program Menu

MEAS (MEASUREMENT) Specifies the measurement cursor as
the cursor to be moved. Used in conjunction with the
direction keys or numeric values entered. Numerical entry
will also change the value in the Scan Program Menu.

TOP (TOP, BOTTOM, LEFT, RIGHT) Sl;:ecifies a boundary for

LEFT RT positioning. Used in conjunction with the direction keys or

BOT numeric values entered.
SEQ (KEY SEQUENCE) Executes a key sequence program.
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Figure 3-3. Keyboard
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B

0-9

MM/MIL

Function

(ZERO-NINE) Used in specifying numeric values for
programming parameters, cursors, boundaries and
smoothing functions.

(MILLIMETERS) When scientific or metric units are
selected, enter MM after a number to indicate its value in
millimeters.

(MIL) When English units are selected, using this key will
enter Mil after a number to indicate its value in thousandths
of an inch.

NOTE

A unit of measure needs to be specified only when entering the
scan length or a value for Auto Leveling, cursors or boundaries
that cannot be assumed by the DEKTAK 3030ST.

H/uIN

FCTN

CLR

ENTR

(MICRONS) or micrometers. When scientific or metric
units are selected, enter p after a number to indicate its
value in microns.

(MICROINCHES) When English units are selected, use
this key to enter pin after a number to indicate its value in
microinches.

(MINUS SIGN) Used for specifying negative values for top
and bottom boundary positions.

(FUNCTION) Used in conjunction with a number to select
a special function.

(CLEAR) Erases any numeric data keyed in but not yet
entered. Also deletes analytical function in Scan Program
Menu.

(ENTER) Enters specified numeric data.
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Figure 3-4. Keyboard
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ANALYTICAL FUNCTIONS

The DEKTAK 3030ST is equipped with 22 Analytical Functions. These
functions provide analysis of a portion of the tprofile trace as defined by the
reference and measurement cursors. Five ot the Analytical Functions are
activated by pressing the assigned keys shown in Figure 3-3. The remaining
functions require pressing the FCTN key and the assigned keystroke
combination.

Key Function

RA (AVERAGE ROUGHNESS) Calculates the arithmetic
average roughness of a surface between the R and M
cursors. Per ANSI B46.1-1978 and NBS 902.

MAX HT (MAXIMUM HEIGHT) Calculates the distance of the two
furthest data points in the vertical dimension between the
CUrsors.

AVG HT (AVERAGE HEIGHT) Calculates the average height of a
profile between R and M cursors.

AASH (DELTA AVERAGE STEP HEIGHT) This function will
calculate the step height between the two averaged heights
of the trace between the R and M cursors.

AREA (AREA) Calculates the integrated area of the profile
between R and M cursors.

FCTN,3,0 (Wa) Arithmetic average of waviness.

FCTN,3,1 (Wq) Root mean square of waviness.

FCTN,3,2 (Wp) Maximum peak of waviness above the mean.

FCTN,3,3 (Wv) Maximum valley of waviness below the mean.

FCTN,3,4 (Wt) Maximum peak to valley of waviness.

FCTN,3,5 (Rp) Maximum peak of roughness above mean.

FCTN,3,6 (Rv) Maximum valley of roughness above mean.

FCTN,3,6 (Rv) Maximum valley of roughness below mean.

FCTN,3,7 (Rt) Maximum peak to valley of roughness.

FCTN,3,8 (Rz) Ten point height average of roughness.

FCTN,3,9 (R3z) Six point height average of roughness.

FCTN,4,0 (Rq) Root mean square of roughness.

FCTN,4,1 (MRa)  Maximum arithmetic average roughness.
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FCTN,4,2
FCTN,4,3
FCTN,4,4
FCTN,4,5
FCTN,4,6

(MDv) Maximum deviation from the mean.
(Rad) Calculates the radius of a circle.
(Vol) Calculates the volume of a profile.
(Slp) Calculates the slope of a profile.

(Cir) Calculates the profile circumference.

KEY STROKE COMBINATIONS AND FUNCTIONS

There are a number of additional multiple key functions available with the

DEKTAK 3030ST.

Keys Function

FCTN,O Initiates the software calibration function.

FCTN,O,CLR Clears the software calibration factor.

FCTN,2,n Initiates Key Sequence Program n.

FCTN,5 Activates the software reticle. Reticle is deleted when
PRGM or SCAN is pressed.

FCTN,9,7 Activates movable software reticle. Use arrow keys to
position reticle. Press CLR to exit.

FCTN,PT Print summary. Graphic data not included.

FCTN,AV "Soft Touch” mode. The tower descent speed and stylus

force are reduced to minimize stylus impact damage. When
this mode is activated, the words "Soft Touch" are displayed
in the lower right hand corner of the screen when the stylus
is lowering.
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SECTION 4
OPERATION

POWER ON
1. Power on the DEKTAK 3030ST. The following will be displayed:

DEKTAK 3030 ST

- I

Surface Texture Measuring
System

Rev. 5.0/5.0/FS.@
(SIOAaN) sLoAN TECHNOLOGY CORP.

Figure 4-1. Sign on Message

If the sample or stage image appears in the background, Press VID until the
sign-on message shows against a uniform gray background.

2. Raise the optics tower until the stylus is approximately one inch off
the stage surface.

3. Press PRGM. The DEKTAK 3030ST Main Menu will appear (see
Figure 4-2).

NOTE

To enter current time and date on main menu, move the
prompt to Time & Date using the arrow keys. Set the time
based on a 24-hour clock and press ENTR. Then set the
current month/date/year and press ENTR. The time and date
will be correctly displayed on all scan profiles.
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DEKTAK 203 ST MENU
Scan Program Menu
Key Seciuence Menu
System S=2tup Menu

Time % Date 17:40 03/92/89

Figure 4-2. Main Menu

4. Move the prompt to the Scan Program Menu using the arrow keys.
Press ENTR. A program menu similar to the following will appear
on the screen (Figure 4-3).

Progaram........1 |}
I 1 2
Irmm

I
35

0 o
)]
3

Lengathe.ee eesees

€]
)

o pop o
3

Levelina.......Mo

I
=
O

Medium

BT T = =
Frofils. .o eeeoeaeaaallr
Mzazurem=znt Range...c55KAS
Display Range.......Auto

rerice CUursor....l20um
Measurems=nt Cursor..2@2@Suam
Stylus Force...eeee..d@2ma (2. 320mMN2
Wavinezss Cutoff.....Nons
tamp-Up Mode. ... ....MND
Fesolution. .cceee...L0w
analytic Functiﬁns..Nohe

Figure 4-3. Typical Scan Program Menu
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PROGRAMMING

The Scan Program Menu is the operator interface for instructing the
DEKTAK 3030ST how the scan should be run, and how the results are to be
presented. Up to nine different programs can be stored in the DEKTAK
3030ST. The programs are battery-backed up and remain programmed when
the power is off.

Other than the SCAN ID, which is user-determined, the selection of the rest
of the parameters are described in this section. Use the arrow keys to
position the prompt and make the selection from the alternatives available or
key-in the numeric values desired. The following pages outline step-by-step
instructions for sample positioning, scan programming, and making a scan.

Scan Program
Enter a 1 into Scan Program. After each parameter is selected, press ENTR.

NOTE

Units of measure need not be keyed in along with the
numerical value if the DEKTAK 3030ST can assume the
correct units.

Scan Length

Scan lengths are available from 50 microns (um) to 50 millimeters (mm).
Key in 1,ENTR. This sets the scan length for 1mm which is ideal for a trace
of the calibration standard.

Auto Leveling

This is used to automatically level a scan where two scan reference points lie
on the same plane. For example, in Figure 4-7, 100um and 700um lie on the
same plane, whereas 10um and 400um do not. The first two values could be
used to auto level. The second two could not. For the purpose of this initial
exercise on the instrument, select No, press ENTR.

Smoothing

This is an analytical function used in special applications when a high degree
of noise is present on the scan profile. A detailed explanation of smoothing
is provided in Section 6 of this manual. Select No, and press ENTR.

Speed

For a given scan length, the lower the speed, the greater the number of data

points taken. Select Medium and press ENTR. (See Figure 2-2 for a
complete list of scan lengths and speeds.)
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Profile

Three different profiles are available, depending upon the sample surface
characteristics and the measurement range to be selected:

I (Valleys) Provides 90% of the Measurement Range below the
zero horizontal grid line.

- (Hills and Valleys) Provides 50% of the Measurement Range
above the zero horizontal grid line and 50% below.

JL (Hills) Provides 90% of the Measurement Range above the zero
horizontal grid line.

The profile setting is important. It scales the Measurement Range according
to the profile selected.

If the surface characteristics of the sample are not well known, or if the stage
or sample is possibly out of level, select Hills and Valleys () for most
applications.

For this application, select< L and press ENTR.

Measurement Range

The available vertical resolution depends upon the Measurement Range

selected. There are three vertical height ranges to choose from. The vertical
resolution corresponding to these ranges are:

65KA Range = 1A Vertical Resolution
655KA Range = 10A Vertical Resolution
1,310KA Range = 20A Vertical Resolution

For this application, select the 655KA4 range and depress ENTR.

Display Range

The DEKTAK 3030ST will automatically scale the graphic display based
upon the profile data. "AUTO" is normally used, although a user may
prescale the graphics by numeric entry. For this application, select AUTO
and press ENTR.

Reference Cursor

This sets the horizontal position of the reference cursor and is very useful for
measurements on multiple, identical samples or multiple identical
measurement locations on the same sample. The cursor position can be
moved later as necessary, so it is not critical to position it at this time. Key in
100 and press ENTR.
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