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This instruction covers the set-up and safe use of the KLA-Tencor P7 Stylus Profiler. This machine is a stylus contact
profiler capable of 150mm scan lengths with ~10A resolution and ~20A noise floor. It is capable of measuring step height,
roughness, and waviness on sample surfaces.

The P7 Stylus profiler at Purdue is equipped with the standard head configuration:

0 The MicroHead V SR (standard range) has a vertical range of 327 um, and is capable of scanning at forces
between 0.5 and 50 mg.

0 The WCAM unit has a 2 um radius tip with a 60° angle installed that limits the maximum force to 2mg

0 A manual theta stage with stops at 45° increments and a fine theta adjustment of + 5°.

1. SAFETY REQUIREMENTS

1.1 Safety glasses must be worn whenever in the cleanroom, except when using a microscope or when wearing
protective goggles.

1.2 Information regarding the hazardous materials used in the cleanroom may be found through MSDS
documentation located in the gowning room.

1.3 Operate the P7 Stylus Profiler with all protective shields and doors in place.

14 Do not reach into the tool except to place your sample on the chuck. Do not put your hands under the scan
head, or you may damage the stylus.

2. EQUIPMENT
2.1 P7 Stylus Profiler
2.2 Floating optical table
2.3 Golden verification samples

Floating P7 Stylus Golden Verification
Table Profiler Samples
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3. TOOL LIMITATIONS

The performance of the tool is dependent upon proper operation by the user, and by not exceeding the tool capability.

3.1 Do not try to measure samples that are too thick and too big in size for the instrument.

3.2 Do not measure step heights that are beyond the range of the instrument.

3.3 Do not move the stage with the stylus lower than the top of the sample surface.
3.4 Always scan left to right. This protects the stylus.

Sample size requirements/restrictions
o Vertical range 0 to 327 um

0 Substrate sizes from 3mm x 3mm up to 150mm in diameter.

0 2um radius diamond stylus with 60° cone angle
0 Maximum scan length of 150mm

Material Limitations:

o No uncured SU8

o No uncured PDMS
o0 No uncured photoresists
o No soft materials that might stick to the stylus

4. CYCLE OF OPERATIONS
4.1 Start the software

o Doubleclick the Profiler 8.0 icon.

The software will open up to the Catalog page.
o] Press the Scan Recipe button

ﬁ Profiler - [Catalog]
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4.2 Choose an existing recipe by selecting a recipe then pressing View/Modify button
Or make a new recipe by pressing New button
158 profiler - [Catalog]
File Edit Sample Vacuum Host PPTransfer Tasks Help
=] mRr| @I@ IED HD|&
Scan Recipe Mame:
|TIANE0
Recipe Path Recipe Name | Length [ur] | Sampling Rate (Hz] I Speed [ims] | Mc:‘
Etl scanicp R500-50K 500 50 5 2C
~8 CTD_F? RG0-2HM_P6 60000 50 5000 2L
83 KT Recipe Library RE0-5HH_Pé6 50000 50 s000 2C
RABT 178 200 20 2C
RE_SHO 331 1o0o 10 2C
RKALLAHE-4IN WAFEOW 80000 50 1000 2C
ROUGH_MEAS RECIFE NICK 1a00 200 1an 2C
ROYE =] 200 a0 2C
RYAN_STEP_HEIGHT 768 200 50 2C
RYAN_TEST 333 20 20 2C
SEQUENCESTEPGG 388 200 50 2C
SHETTI 25000 con 1000 2C
SHETTIZ2 419 200 50 2C
SPUN_HS0 302 200 20 2C
SRV 778 200 50 2C
SREY1 200 50 20 20
SREY2 200 50 20 2C
SREY3 200 50 20 2C
SREY4 200 50 20 20
SREYE 200 50 20 2C
STEP_UP 300 50 50 2C
STEP_UP-05 300 50 50 2C
TEST E00 20 50 2C
TIAN90 499 200 5 2C
TUMESHT 62 500 5 2 Oz
4| | »
START | Mew | Wiew b odify | Impart... Export... Delete |
4.3 Press XY button to switch to camera mode
E Profiler - [Recipe Editor - TIANS0]
Recipe Options Sample Vacuum Help
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T 2D Scan
# Scan Size [pm]: x
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Filters Scan Speed [pm/s): m
Cursors
Sampling Fate [Hz): 200 3
Unit Output Mulbi-Scan Average : |1 vl R
Start: ®)
General & e ol
Parameters :
Scan Direction: —l | Teach... End: i
Foughness
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Bearing Ratio - Sean Time: e ]
Cutting Depth Individual Trace [s]: | 100.0 Total Data Paints: 20158
High Spat Count Approz. Total [hr:min:]: 0:1:533  Foint Interval (p): 0.024305
Peak Count
~ Stylug
Histogram Applied Force [ma): 200 - Recommended | 200
Leveling I axirmurn [mg):
Styluz Fadius [pm]: 200
Hiztogram
Depth —Vertical Ranging:
EIMF'_ Fiange/Resolution: |13um.-"D.DD?3A 'l
Analysis Profile Type : m
Apex
Analyzis
Location: Cleanroom / P-Bay
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4.4 Press the MAN LOAD button
This will move the stage towards you.
Once the stage has stopped, open the door.

Bl Profiber - [Teach Scan Length [ Recipeiame: TIAN0]|
Wew Delnd Move Dwecton Actons Semole Veoum Stks Hel

e I O o e B 2 N~ S e B

K
0.00 pn
0.00 pym

0.00 pm

R

K | Cancel

45 Observe the 5 small vacuum ports near the center of the chuck, then:
o0 Load your sample with extreme care, and place it in the exact center of the chuck.

Note: Keep your hand away from the stylus head to avoid damage to the instrument.
0 Turn on the vacuum switch to keep your sample from sliding around.

Note: If your sample is so small that it does not fully cover all 5 vacuum ports, you will need to get creative:
1. You can cover the unused vacuum ports with small pieces of silicon or glass.
2. You can mount your small sample to a larger carrier wafer that covers all the vacuum ports

o Close the door
o0 Press MAN LOAD again to move the chuck into the measurement position.

Centered
exactly!!

Location: Cleanroom / P-Bay
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Double check to make sure the sample is in the center of the stage.
Press FOCUS

This will move the stylus head down to the surface of the sample.
Note:

Please make sure you have a sample in the center of the stage prior to lowering the stylus head
with the focus button. If there is no sample, damage to the stylus will occur.

E Profiler - [Teach Scan Length [RecipeName: TIAN20]]

View Die Grid Move Direction Actions Sample Vacuum Stylus Help
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A
4.8 Find your feature of interest:
o]

menu bar to pan around.

You may click on the camera screen to drive the field of view, or you may press the arrow keys in the top

Location:  Cleanroom / P-Bay
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4.9 Once your feature is in view, click and drag (from left to right) to define your scan path.
0 This shows up as a blue arrow.
0 Press OK when you are satisfied.

BB Frofier - [Teach Scan Length [Recipeiames TINSQ]]
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4,10 Review and configure your scan parameters. There are a few key parameters to change:
[E profiler - [Recipe Editor - TIAN90]
Recpe Options Sample Vacuum Help

| |E|&|[E & s @ | & |

—— X Scan Size = scan length
20 Scan
P blue arrow length
# Scan Size [pm] |53? 0oo j ( g )
Feature
Detection T [efine,.. | Scan Speed
Filters Scan Speed [um/s): (slower for less noise)
Cursors
Sampling Fate [Hz):
Unit Cutput Multi-Scan dverage : i i
aar T Sampling Rate
PGeneral Corter 6 (amount of data collected)
arameters
Scan Direction: — | Teach... | End »
R \
W aviness
Bearing Fiatio [F Always scan left to right
Cutting Depth Individual Trace [z): B3.7 Total Data Paints: B322
High Spat Count Approx. Tatal [hrmin:s): 0:1:16.3 <P0inl Interval [pm) 0.100763
Peak Count . .
Syl Estimated Scan Time from the
Histog_ram Applied Force [mg]: |m 'l Hecommended 2.00 Settings yOU Se|eCt.
Leveling awimurn [rng]:
Stylus Radius [pm]: \
Hiztogram
Depth —“ertical Ranging:
CHP. Fiange/Rezolution: I 13um/ 000788 - l
Analysis Frofile Type A - vl
Apex
Analysiz
Ensure the step height maximum Use 1 mg force for soft metals or polymers.
of your feature of interest Use 2 mg force for metals and semiconductors.

is within this range.
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Additional Scan tips:

o] If you scan too fast, you may miss out on some roughness data, and might overshoot some
step heights on the trailing edge of travel.

o] For short scans, 2mm and smaller, the general rule of thumb is to keep the scan time between
5 and 10 seconds.

o] The General Parameters tab, and the Roughness Waviness tab may be used to determine slope,
area, roughness, and other parameters from your scan analysis.

o] If you need to adjust the scan path, you may press the XY button.

4.11 Once all your scanning parameters are set, press the START button in the top menu bar.

5. Analyze the scan
After the scan completes, your data will display in the Analysis Window

51 Leveling your scan.
If your data is not level, you may level it and define a flat plane in the software
o] Press the Level button.
o Drag, pull, and manipulate the left and right Level cursors to define flat and even planes.
o Press Level button again to flatten the selected planes.

Level Button Left Level cursor Right Level cursor

|25 Analysis - [Scan\Data: Unknown]
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For Help, press F1
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5.2 Measuring your step height

o] Drag, pull, and manipulate the left and right Measure cursors to define the differential step
o] Read the difference in height between the two cursors with the St Height value at the left
Left Measure cursor

St Height Value Right Measure cursor

| Analysis - [Scan Data: Unk nown]
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For Help, pressF1
5.3 Further Analysis
o] Press Stats button on the top menu bar to view General, Roughness, and Waviness parameters
selected from the recipe editor. Press Calc to recalculate these for a different selection.
o] Press the Apex Analysis button at the far left of the menu bar to use this powerful software. From there,
you may save your measurement as a plaintext or jpg/png file.
54 To measure another area different from the first:
Press the XY button in the menu bar
Reselect your scan path with your blue area. Press OK in the bottom right corner
Confirm all your scan settings.
Location: Cleanroom / P-Bay
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6. Unload Your Sample

6.1 Press the MAN LOAD button
This will raise the stylus head, and move the stage towards you.

6.2 Open the door once the stage has stopped moving.

6.3 Turn off the vacuum switch, and carefully remove your sample from the stage.

6.4 Close the door.

6.5 Press the MAN LOAD button again to return the stage to its home position.

6.6 Exit out of the software at the end of your session.

6.7 Disable use of the machine within i-Labs.

7. REVISION RECORD

Reason for Revision

Date of Revision

Person Responsible

Initial Release

January 2018

Sean Rinehart

Significant revisions and changes

November 9, 2018

Dan Hosler
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