Operation:
Instrument:

Profilometer Operations

Bruker Dektak XT Profilometer

SHINE ATE Regional Center - NSF DUE# 1204279

Number: 06
WORK INSTRUCTION BREAKDOWN SHEET

IMPORTANT STEPS

KEY POINTS

REASONS WHY

A logical segment of the operation when
something happens to advance the work.

Anything in a step that might:

1. Make or break the job

2. Injure the worker

3. Be a Cultural Consideration

4. Make the work easier to do (i.e., “knack”,
“trick”, special timing, or bit of special

Reasons for each key point.

information).
2D Scans
Click on the Measurement Setup icon if it is not already selected. B umen: [ aae " reerences . . ,
@ = 0 ~ s 7 3¢ /1
Single  Measurement Cancel  Open Save  Advanced StylusForce Vertical  Reset  fIb
Acquisition - - Setup  Calibration Calibration Dektak Setup
Select Standard Scan from the Scan Type drop-down list. [ EEC Vs iy <X
Measurement Options -
Trace
Scan Type: Standard Scan = Length: 500 pm E|
Range: Sr e Duration: 10 sec
Static Scan
. Static Tower Scan Resclution: 0.157 pm/pt
Profile: Map Scan .
I 1 Sample: 3001 pts
Stylus Type Radius: 2 pm v Speed: 50 pm/s
Stylus Force: 5 mg

Additional Parameters
[E] Tower Up After Scan

Use Soft Touchdown [[] Use N-Lite [C] Safe Mode

Select appropriate Range height from the
drop-down list.

Start with a large Range height and then go
smaller so as to avoid lateral strain on the stylus
from unexpectedly large features.

Measurement Setup
Measurement Options

Trace

Scan Type: Standard Scan v|
Range:l 1mm vI Duraticn:

Length:

Profile:

Stylus Type

6.5 pm
65.5 pm
524 ym

Resclution:
Sample:

Speed:

Stylus Force:

Additional Parameters
[C] Tower Up After Scan

Use Soft Touchdown [[] Use N-Lite [C] Safe Mode

<X
-
50 um[§
10 sec
0.167 pm/pt
3001 pts
50 prn/s

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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SHINE ATE Regional Center - NSF DUE# 1204279

Select appropriate Profile option from the
drop-down list.

Hills and Valleys setting should almost always be
selected first as it is often difficult and time
consuming to ascertain the relative height of an
initial starting point.

o Hills assumes 90% of the scan data will be higher
than the starting position of the stylus.

e Valleys assumes 90% of the scan data will be
lower than the starting position of the stylus.

o Hills & Valleys assumes 50% of the scan data will
be higher and 50% will be lower than the starting
position of the stylus.

Measurement Setup <X
Measurement Options -
Trace
Scan Type:[ Standard Scan v| Length: 500 pm E|
Range: 1mm v| Duration: 10 sec
Profile: W |—|v Resclution: 0.167 pm/pt
Sample: 3001 pts
Stylus Type: Hills 1 Speed: 50 pm/s
Stylus Force: Valleys I

Additional PagLLEEREIDHE

] Tower Up After Scan Use Soft Touchdown [ Use N-Lite [C] Safe Mode

Select appropriate Stylus Type and radius
from the drop-down list.

As of May 2017, Radius: 2um should be selected.

Measurement Setup <X
Measurement Options -
Trace
Scan Type:[ Standard Scan v| Length: 500 pm &|
Range:l 1 mm v| Duration: 10 sec
Resolution: 0.167 m/pt
Profile:| Hills & Valleys = | — + umie
Sample: 3001 pts
Stylus Type: Radius: 2 pum > Speed: 50 pm/s
Stylus Force: Rad.ius: 50 nm
Radius: 0.2 pm
Additional Pa 5: 07 -
us:

[ Tower Radius: 2.5 pm idown [C] Use N-Lite [[] Safe Mode
P—————— Radius; 5 pm .
|_ Advanced Opti Radius: 10 pm - ]
. . Radius: 12.5 pm
|_ Data Stitching Radius: 25 um - J
| 3D Map HAR, 10 pm x 2 pm - |
1 HAR, 200 pm x 20 pm

e The Stylus Type should remain unchanged unless
a different tip size is installed.

o |f a different tip size is installed, please either
change back after completion of operation or
place a prominent note on the profilometer
indicating the tip size in place when Operator’s
profilometer session is completed.

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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Set the Stylus Force.

o Stylus Force is typically set at 5 mg.
o Stylus Force range is 0.3mg to 15mg.

Measurement Setup <X
Measurement Options -
Trace
Scan Type:[ Standard Scan '] Length: 500 pm @
Range:[ 1mm V] Duration: 10 seC
Brofile: | Hills & Valleys ‘,—|_|* . Resclution: 0.157 pm/pt
Sample: 3001 pts
Stylus Type: Radius: 2 pm '] Speed: 5 pmys
Stylus Force: mg
Additional Parameters
[] Tower Up After Scan || Use Soft Touchdown [C] Use N-Lite [] Safe Mode

Forces of 10mg should not harm most samples,

but sample hardness should be taken into

consideration when setting Stylus Force to avoid

damage to the sample and stylus.
f‘( v

Image: Stylus tip, arm and covering

Adjust stage to appropriately align sample

to the effective stylus scan path:

e Use “XY” control window for linear
adjustments;

e Use “Theta” control window for rotational
adjustments.

When aligning sample on stage, NOTE:

o Effective stylus path travels in a straight line
from front of profilometer (closest to Operator)
to rear (furthest from Operator).

e Depending on goal of analysis, sample’s
features of interest should be aligned either
parallel or perpendicular to the stylus arm.

e When moving stage to align sample, Operator
should frequently check position of stylus tip
relative to sample surface to minimize risk of
damaging stylus tip as per warnings listed in
Profilometer Startup/Shutdown.

e For efficiency, the speed setting in both the
“XY” and “Theta” control windows can initially
be set to “medium” for gross positioning, and
later changed to “slow” for fine positioning.

XY ok Theta A
‘[ -
[ <] >
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Arrow in B&W image above shows direction of effective stylus path.

o “Effective stylus path” is the apparent path along
which data are collected from the sample;
technically, the stylus remains stationary while
the stage moves the sample.

o |f the sample is not appropriately aligned with
the effective stylus path, the collected data may
yield misleading information (e.g., slope rather
than step, etc.).

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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Click the wand button under the measurement options.

Begins 2-step process of defining desired scan
distance.

Measurement Setup 3

Measurement Optians

Set the Starting Point (“bottom” extent) of
desired scan length.

When setting scan Starting Point, NOTE:

e Ensure stylus tip does not run off sample during
this step.

e First, use the XY instrument control to move the
origin of the red crosshairs to the Starting Point
(“bottom” extent) of the desired scan length
(i.e., “beginning of the scan”).

e Select the “Next” button.

o NOTE: the start location is the origin of the red
crosshairs; not the shadow of the stylus tip.

%, Drive the stage to the beginning of the scan...

[ Mext | [ Cancel |

Keeping stylus tip on the sample minimizes risk of
damaging stylus tip as per warnings listed in
Profilometer Startup/Shutdown.

Set the Ending (“top” extent) of desired scan
length.

When setting scan Ending, NOTE:

e Ensure stylus tip does not run off sample during
this step.

e Second, use the XY instrument control to move
the origin of the red crosshairs to the Ending
(“top” extent) of the desired scan length (i.e.,
“end of the scan”).

¢ NOTE: it is not necessary to set the Ending (“top”
extent) in a perfectly straight line relative to the
Starting Point.

e Select the “Done” button.

%, Drive the stage to the end of the scan...

[ Done | [ Cancel |

Keeping stylus tip on the sample minimizes risk of
damaging stylus tip as per warnings listed in
Profilometer Startup/Shutdown.

If desired or necessary, adjust the Duration
of the scan.

OPTIONAL: Increasing scan Duration (sec) yields
finer Resolution (um/pt).

| Measurement Setup <x

Allows Operator to prioritize Resolution or
time/Duration.

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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Determine appropriate scan option and
then start scan.

To scan only once over the features of interest:
e Select the “Single Acquisition” button on top.

To automatically scan several times over same

e Expand the “Advanced Options” window;

e Enter the number of desired passes in the
“Measurements:” field;

o Click the “Measurement” button.
o NOTE: the resulting profile is the average of all

the passes.

nalyze  Preferences

peiumen
@ C
Single  Measurementf Cancel | Open  Save
Acquisition - - -

Insert Macre_ =
Insert Macro =
Satup Custom Usar Data To Add To Data Sats

2D Data Review and Analysis

scan.

After the scan is completed, if not already selected, click the “Data Analysis” tab to review the results of the

€ =[=

itemation Data Data
Setup  Acquisitionf Analysis

= O

Windows Reset  CopyTo

Clipboard ~

Help

Level the scanned sample profile.

When leveling the scanned sample profile, NOTE:

¢ In the Data Analyzer window, click “Terms Removal (F-
Operator)”.

o CLICK+DRAG the Reference (R) and Measurement (M)
cursors to two locations on the profile with same known flat
elevation.

e Expand the cursors to cover a larger area.

e Right click on the graph and select “Level — Two Point
Linear”.

k F c 0 Default Analyzer

Data Analyzer <X

-

4 Standard Scan 1:0%:06 PM

4 Surface Profile

4 f Scan
Terms Removal (F-Operator)

4 Protie Fer

= Profile Stats

Level - Twe Point Linear

Zero Height At R Cursor
Level Settings

If desired, assign the “R” cursor area as the
datum, or “zero” elevation.

To assign a zero datum at a specific elevation, move the “R”
cursor to that location, right click on the graph, and select
“Zero Height at R Cursor”.

Level - Two Point Linear

B Zero Height At R Cursar |

Level Settings

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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Analyze step height.

To analyze step height, NOTE:

o CLICK+DRAG the R and M cursors to the bottom and top of a
step; if appropriate, expand the cursors to include a range
of “noise” to average it.

e Step height (A) is displayed in Angstroms (A) or um
depending on sample features and scan resolution.

13
ol
~

Cursor Status
Label
R

D

L)
R

RMAM

Position (mm) Height Data (um)

00103 0,0000

0.0201 0,2104

It is best to include a range of values
within the expanded R and M cursors
as there is often significant variation
(i.e., “noise”) along known “flat”
surfaces.

~ | Width (mm)

0.0000
0.0000

If desired, save the data in Vision 64
software format.

OPTIONAL: Click the “Save” dropdown and select “Dataset”.

Preferences

’ﬁ l,;‘b ‘\ '#;.

-L i Analyzer Recipe

Open | Save Advanced Stylus Force
= = Setup Calibration €
L f' Dataset
[ @ Vision Recipe I
M

If desired, export data in CSV format for
analysis in Excel.

OPTIONAL: Right click on the graph and select “Export Data”.

T, A

Level - Two Point Linear
Zero Height At R Cursor
Level Settings

Axis Limits...

Zoomin

Set R cursor position here
Set M cursor position here

Reset cursor Width

Hide Analytical Results

I Export Data I

Mouse Wheel

If desired, save the graph of your data.

OPTIONAL: Click on the “Copy to Clipboard” dropdown arrow
and select “Save As Bitmap...”.

= O

Windows Reset

o =0

Copy To Print  Help
Clipboard ~ =

44 Copy To Clipboard |

Sample”.
¢ “Tower Home”, or “Tower Up” can also be used to raise the
stylus tip safely away to load and unload samples.

I Save As Bitmap... I
If Operator is finished with profilometer When completely finished analyzing sample, NOTE: B 23 FO (7]
session, remove the sample. e Click on the “Measurement Setup” tab, and select “Unload | & salfor s %" 7 B, =

Theta (°)
2751

- o F-4 I
Tower Load
Sample

Tower Tower

Down Up. Home

Unload| viovet the t

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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3D Scans

Measurement Setup <X

If necessary, repeat the loading sample procedure, then Click on “Measurement Setup” tab and select the e =
easurement Options -

“Map Scan” option from the Scan Type dropdown list. Toce
Sean Type: Map Scan <] Length: 26003 pm ()

Duration: 10 sec

Range:

Profid]
Stylus Type Radius: 2 pm v|  Speed: 26003 pmss
Stylus Force: 5 mg

Additional Parameters

Tower Up After Scan Use Soft Touchdown Use N-Lite Safe Mode

To save time:
e Expand the “Advanced Options” window;
e Enter “1” in the “Measurements:” field;

3D Map Scans take significantly
longer than 2D Standard Scans.

Ensure 3D Map Scan does not repeat.

Set the left and right bounds of the scan. Begins 2-step process of defining

desired scan width.

To start setting the scan limits, in the 3D Map window, click
on the wand icon.

3D Map -

Map Extent:
Map Resolution:
Number of Traces:

Re-null Tower:

s E
0 [ e

36
Yes@ No

Set the Starting Point (“bottom/right”)

When setting scan Starting Point, NOTE:

R, Drive the sta

e to the beginning (right edge) of the map extent...

Next | Cancel ‘

Keeping stylus tip on the sample
minimizes risk of damaging stylus tip
as per warnings listed in Profilometer
Startup/Shutdown.

extent of desired scan area. e Ensure stylus tip does not run off sample during this step.

e Default Starting Point is the same Starting Point set in 2D
Standard Scan setup.

o If Operator wants to change the default Starting Point: first,
use the XY instrument control to move the red crosshairs
origin to the “bottom/right” extent of the desired scan area
(i.e., “beginning [right edge] of the map extent”);

e Select the “Next” button.

o NOTE: the start location is the origin of the red crosshairs;
not the shadow of the stylus tip.

When setting the left extent of the scan, NOTE:

e Ensure stylus tip does not run off sample during this step.

e Second, use the XY instrument control to move the red
crosshairs origin to the left extent of the desired scan area
(i.e., “end [left edge] of the map extent”);

¢ Select the “Done” button.

o NOTE: Scan length (i.e. “top” extent) is/was determined
during 2D Standard Scan setup.

Set the left extent of desired scan area.

%, Drive the stage to the end {left edge) of the map extent...
| [ Done | Cancel |

Keeping stylus tip on the sample
minimizes risk of damaging stylus tip
as per warnings listed in Profilometer
Startup/Shutdown.

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press. Page 7 of 8
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If desired, adjust Map Resolution to adjust OPTIONAL: ——r - it
the Number of Traces and total ¢ Enter desired values in the “Map Resolution” and “Number | | e —
scan/mapping time. of Traces” fields in the 3D Map window. SRTVZ ‘
e Duration in Measurement Options window can also be profle: S‘B‘S“" e .
changed to affect the Resolution. SylusType(__ Radius2m  +]  speedt 26003 pmis
Stylus Force: 5 mg

e Total scan time can be estimated by multiplying the Number
of Traces by scan Duration.

Additional Parameters
[7] Tower Up After Scan [] Use Soft Touchdown [£] Use N-Lite [] Safe Mode

| Advanced Options v |
| Data Stitching - |
3D Map -

Map Resolution:

Number of Traces:

Click Measurement button to start the scan.

E Instrument Analyze Preferences
= &
@| O 8 d

Single Measurement fancel Open Save
Acquisitiol = = =

3D Map Review

o If not already selected, click the Data Analysis tab to view 3D images and data.
e Data can be saved and exported using the same steps as for 2D Standard Scan.

tomation Data

& =

Windows Reset Copy To
Setup Acquisitiol Analysis = = Clipboard ~

Proceed to “Profilometer Shutdown” Work Instructions

Adapted from Graupp, P. & Wrona, R. (2006) The TWI Workbook: Essential Skills for Supervisors. New York, NY. Productivity Press.
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