Dektak PRO

GENERAL PROCESS AND OPERATION SPECIFICATION
Dektak PRO Profilometer

SCOPE

The purpose of this document is to describe requirements and basic operating
instructions for the Dektak PRO Profilometer. This tool is intended to measure
thickness variations, roughness and stress to complement deposition or etching
processes.

SAFETY

A.
B.
C.

This machine’s detailed safety information can be read in the User Manual.
Whenever possible, keep the protection hood down.

In the unlikely case of a sudden breach of pressurized gas within the system, move
away from the system promptly to avoid collisions from very high velocity
particles.

Please be careful when interacting with the stylus tip. It can be easily damaged
and bludgeoned if not handled properly. If the tip appears damaged in the camera
when using the tool, please notify a staff member and do not attempt to fix it
yourself.

When lowering the tip, the stylus MUST meet your sample. If the stylus misses
your sample, the arm will continue lowering until the tip encounters something.
This could end up crushing your sample and damaging the stylus. Please keep an
eye on the stylus as it lowers to your sample. Maximum sample thickness should
be less than 50 mm.

MOST importantly, do not try to manually move the stage. Use the XY and Theta
controls within the software to move the stage to a location you want. You can
use fast mode but try not to jerk the stage around. Medium stage movement
should usually be enough and is worth the extra time to keep the stage motors
healthy.

Please do not move the white colored case around it. Also, avoid touching the sample

holder/chuck. Do not apply any force on it. If the chuck becomes unlevelled, it may affect
your readings, so please be extra careful while using the system.

APPLICABLE DOCUMENTS, MATERIALS AND REQUIREMENTS

A.

B.

For more information about the physical description and operation of the Dektak
PRO Profilometer, refer to the User Manual located next to the Dektak tool.
Also see the Supplemental User Instructions located next to the Dektak tool.

OPERATION

1.

Switch on the black power supply.
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2. Press the “ON” button on the machine’s power panel.

On the computer, open the Vision64 software.

4. Click “Ok” when a message about initializing the XY directions appears and let the
system initialize.

5. Click “Ok” when a message about the Theta initializing appears.

6. Click Ok when an error message pops up after initialization. If you do not see the
message, click the Vision64 software icon on the bottom of the screen to bring the
pop-up window to the front.

7. Toload your sample:

a) Open lid if you haven'’t already.

w

b) Click “Unload Sample” on the toolbar above the Live Video Display to move the
scan stage toward you.

¢) Load sample carefully onto scan stage and press “Load Sample” to move the scan
stage back.

Avoid touching the sample holder/chuck. Do not apply any force on it.
8. Position the sample underneath the stylus tip by manually moving the sample or
using the XY direction control
9. Move the stylus down to the sample by clicking “Tower Down.”

a) This brings the stylus down to making momentary contact with the sample then
it will pick up slightly, leaving room for the sample to be adjusted as needed.

b) MAKE SURE the stylus will touch your sample. The arm will lower until the stylus
makes contact and could therefore crush your sample if the stylus misses

) You can hover over the cancel button (large red x near upper left corner) and click
it while towering down to stop and readjust the sample.

10. Adjust the sample by using the Theta control in the bottom right of the program
to set the proper angle desired (optional).

11. Adjust the sample by using the XY instrument control located on the top right of
the program.

a) You can control where the stylus is by clicking the red dot and dragging it in the
direction you want to move. Set the cursor just below where you want to begin
your measurements.

12. On the left window of the Measurement Setup screen, there are settings for
length, time, scan type, range, profile, and stylus type all of which you can change.

a) Length: The distance of your scan.

b) Time: How long your scan takes.
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c) Scan Type: Choose between a standard scan for step height or roughness
measurements or a map scan for 3D imaging.

d) Range: Determines the ‘y’ bounds of the measurement graph.

e) Profile: Specifies the point of your step height graph. Determined by whether
you’re measuring an etch, deposition, or have both.

f) Stylus type: Leave on 2 um.

g) Stylus Force: 1-15 mg range. 1-5 for soft materials like photoresist. 7-12 for
stronger materials like SiO2. 10-15 for tough materials like stainless steel. Higher
force lessens the impact of vibrations but can damage the sample or tip.

MOST IMPORTANT: Keep the Speed under 100 um/s for the safety of the tool. This is
indirectly adjustable through length and time.

13. To run scan:

a) Close lid if haven’t already.

b) Step off the white vibration pad.

c) Click “Measurement” button in the top left of the program and wait for
measurement to happen.

14. To analyze your graph for step height measurements:

a) Enter the ‘Data Analysis’ window (top, middle button)

b) Move the R and M vertical guidelines on the data analysis window to positions on
the graph that should be level.

c) Press the ‘Data leveling’ refresh button.

Note: This will change the original measurement values

d) To measure the change from one step to the next, move R and M to positions on
the graph that you would like to know the height difference. At the bottom of the
screen under ‘Cursor Status, total Profile lists this height difference.

e) You can click and drag the box underneath the R and M to use an average of
heights rather than a single point. If this is done, you will have to look at the
Average Step Height (ASH) to the right of the screen for your “true” step height
difference.

15. You can toggle between the “Data Acquisition” tab and the “Data Analysis” tab to
view different graphs of the same measurement. “Data Acquisition,” by default,
gives um vs. um and “Data Analysis” gives A vs. mm.

16. To take another scan, return to the Measurement Setup tab and repeat the
processes outlined in this manual.

a) Use the XY stage control to find your new location and press “Measurement”
when your settings are finalized

17. If you want to save your data:

a) Right click on the measurement graph

b) Click “Export Data” to export the numeric data values to a CSV file
OR

c) Use snipping tool to save an image of the graph
Note: You will need a virus-free USB to copy the data.
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18. When finished measuring, click on the “Measurement Setup” tab and click “Tower
Home” to raise the stylus back up.

19. Unload the sample using “unload Sample” and “Load Sample”

20. Close the lid

21. Close the Vision 64 Software

22. Turn off the Machine’s power panel by pressing the black button on the power
panel and then switch off the power supply box.
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Appendix A — Stress Measurements
The stress measurement setup requires a pre-deposition scan file. Make sure you have a
pre-deposition measurement before performing the stress of a coated wafer.
1. Change “Preferred Analyzer” to All-Purpose
a) Select the preferences tab
b) Click Analyzer Preferences
c) Make sure All-Purpose is selected instead of quick analyzer
d) A warning will pop up, but continue after ensuring you have saved any previous
data

NOTE: You must be using the “All-Purpose” analyzer. Stress is not available in the “Quick
Analyzer” mode.
(®) ) O X (| €& 2D B 8 & S| o] 8 5 O W

e [Meassrement | Automation  Data Dats Genersl  Untsand Folders | Prompts | Restorell  Analyzer Windows  Reset Copy To
Setup Set Regosition Asahss  Preferences Numbers  + elarf Preterence . .

Measurement Setup <X [ Live Video
Measurement

X (mm) Y (mm) Theta (*)
0.00 0.00 0.33

Settings
V' Auto loop (30
v Auto Save

More Settings

Preferred Analyzer

2. Torun a pre-deposition measurement:
a. Make sure the wafer is placed flat on the metal platen so there is nothing to affect
the measurement.
b. Save the recipe used so that each measurement will be the same recipe.
c. Run a standard scan across 80% of your wafer trying to avoid the 10% near each
edge
d. Save the pre-deposition data as “dataset” in the “Save Data” option to be used
later.
3. To perform the post-deposition run, reposition the coated substrate on the stage with
the starting and ending positions remain similar to the scan performed before deposition.
4. Click the “Measurement” button to scan the coated substrate.
Save your post deposition data as “dataset” in the “Save Data” option.
6. Once you have your pre and post deposition data, open your post-deposition data on the
screen and add the “Stress” node to your data analyzer tree.

w
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Data Analyzer <X

"5 T 2 © v Default Analyzer

B

4 Standard Scan 11:28:14 AM
4 Surface Profile
4 M\ Scan
4 "7 Terms Removal (F-Operator)
™ Stress

7. Right click on the stress node and select Edit Settings
8. Enter your substrate and film thickness

[ @ Stress Parameters

Thin Film Substrate
Name Si111)
Matenal S

Orientation 111

Enter the Substrate editor to

select your desired substrate.

) p

ggeggggmmg

Thickness
Substrate 0.0001 um
Film 0.0001 pm
Cursors
R Postion 100 um
M Position 1900 um
Use Current
Pre-Deposition Data File

(.

CAL_bran\opd\stress1.0PDx

ook ][ Concel |

1999

If your substrate is not present, enter the
information in the black fields in the last row.
You can also edit existing fields by right clicking
them.

9. Enter the cursor positions or select ‘Use current’ if your R and M values are already set.
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r ™
& Stress Parameters X3
Thin Film Substrate ‘
Name Si[111]
|  Matenal S |
‘ Onentation 111 ‘
| Elasticity 229000 Mpa
| | Editor. | \
A Thickness
Enter Substrate and Film ‘
. Substrate 0.0001 um
thickness
Film 0.0001 pm ‘
—TTreT 1
The area between R&M cursors
i o ; R Postion 100 pm
is the area Vision will calculate "
M Position 1900 pm
stress. l J
"Use Current” will populate the (sVre Cuprent; |
fields with current location of Pre-Deposition Data File
your R&M cursors. | CAl_brian\opd\stress1.0PDx o)
\ S o
; [ ok |[ cancel | :
{
\l P

10. Click Ok and the Vision software will display multiple plots.
a. You can uncheck all plots except “Film Stress” to see the stress value plot
b. It will also display Compressive Average, Compressive Maximum, Tensile Average,
and Tensile Maximum

X<

+ R Analytical Results
~ 40 T 80
Label Value RPos RWidth MPos M Width
'} Compressive Aversge |24.301 3 |100 um |0 um  |1900 um 0 um
o pi 2 63673 73] 100 om [0 um | 1600 ym [0 um
| ; 50 Tensie Aversge 7348 s [100 um|[Oum [1900 um [0 um
30 : : 1 1 > Tensie Mammum 38603 93100 um|0ym | 1900 ym 0 um
S
- 1
==t 20
0
€ 3
= 3
10
1= 4
74 50
/
00
4 -100
500 1000 1500 1999
pm
Plot Legend Cursor Status Cursor Control Watchlist %3
7 [l Fim Stress - Label Position (ym) Film Stress (Pa) - Width (um) it Ve
1 Post Curve it k R 1000000 636728 00000 "‘? Total_ASH |-0.462 ym|
I Post Deposition " 15000000 386092 00000 ¥Ri. rrrrr
B e Cone it . a 18000000 102280 L

1. IMPORTANT: Before ending your session, be sure to return the “Preferred Analyzer” to
“quick analysis” since most users use this setting.
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Appendix B — Stitching Measurements
The stitching process is performed if you want to have scans longer than 55 mm (55000 um) and

to perform stress measurements.
1. When the scan length exceeds 55000 um the stltchlng optlon gets active.

ST | I
i \.nuwuuwmwmm |
R T ]

:Eﬁw@%‘iﬁrﬂ . |
SRR R |

Stitching activated
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2. In stitching tab, choose the overlap length as 10 %. When setting up your scan, choose how you
want to define the overlap length: either as a percentage of the total scan length or as a fixed
value. Make sure the overlap you select is not less than 1% of the total scan length. For better
results, select a larger overlap. This helps you achieve more reliable stitching, especially if there
are noticeable features in the overlap region.

3. Check ‘enable correlation’. Use the correlation function to improve stitching accuracy and prevent
incorrect leveling between scans.

4. You can choose how overlapping scan data is handled during stitching. There are two ways for it:
Average: The system blends both scans together by averaging their values in the overlap area.
(Recommended)

Replace: The system keeps only the second scan in the overlap area, cutting off the first scan
where the second begins.

Scan Type: | Standard Scan Y| Length 80000 | ym “{J
th
i’“@ Range: | 65 ym %]  Ouration w0 ] 1] s
| I _ | Resolution 4444 | umpt
Bt Profile: | Hills And Valleys

l L Sample: X pte
& -
| e Stylus Type: | Radius: 2 ym ¥ Speed: 133333 pm/s
e Stylus Force: 3 m
q
5 9
: Additional Parameters
i L] Tower Up After Scan [ Use Soft Touchdown (7] Use N-Lite [7] Safe Made
op
we
i for User Dat:
t Message
ESettings s Advanced Settings
w Overiap Length: v (] Veriable Profiles
=1 Overiap Method: v Setup.
[ —| i
m i 3nable Correlation
= Comelation Length:

oy |
wdial Map )

Appendix C — Roughness Measurements

The process of roughness measurement and step height measurement are very similar. Follow
the guidelines outlined earlier to take a step height measurement and return here when
complete.

1. On the right-hand side of the Data Analysis tab is a selection of analysis modes. Most
people leave it on “step height”, but you can change it to “roughness” to gather roughness
data.

2. Right click on the “Analytical Results” section or click the gear icons near the title.
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3. Select the wvariables you are |TetlProfie | Primary Profile

interested in calculating i i T
) | Pa | Pz | ASH Pdg Area | Volume

a. Leaving the mouse over a kg Brp BlagHagn Slope [ Perim
variable will eventually Py Elet
show what that variable is. Spatial

b. You can select multiple .
variables at once including iscrimination Settings

1 % Pz
ASH. =
. “ ” Spacing 1 % Sampling Length
4. Click “Calculate”.
a The Values Wi” now be J] Zero mean data before calculating parameter(s)
' Use the same settings for raw, primary, roughness, and waviness

shown in the “Analytical

Results” section and list ~ Cursor Positioning
- Label Position (mm) Width (mm)
the R and M position.

R 0.0000 0.0000
b. These are static values, so M 19993 0.0000
a 159943

you will have to recalculate
if you move your R and M | Colculete | [ Close
points to a new location or

take a new scan.

c. Dataleveling and averaging your R and M values function the same way as it does
for step height
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