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Dimension 3100 AFM SOP
i?SCStandard Operating Procedure (SOP)

“\\\

Dimension 3100 AFM with Nanoscope V Controller
Details: Nanoscope Software Version 7.3
NanoScopdnalysis Version 2.0

Location: NRF 283 Room Phone: 3522730016
) Alison Trachet Kristy Schepker
Contact: aatd25@ufl.edu kschepker@ufl.edu

RSC Equipment Page | https://rsc.aux.eng.ufl.edu/ccb/resource.asp?id=23
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1. Equipment Overview

1.1 HARDWARE

Computer and Trackball

Laser Aim Adjustment

==

| Laser Diode

k \ Collimator

Focusing Lens

Laser Spot Detector
Screen (dark red)

Position-Sensitive Detector
(special photodiode)

Beamsplitter
(behind screen)

ol me®
® I\-ﬁ

Detector Mirror m:'D Laser Light's
LASER RADATION Positioners Beam Path
270 T DM
Adjustable
(detector) Mirrar
- Tracking Lens
Fixed Mirror (corrective)

Lens

Probe Tip Holder

Cantilever
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1.2 PROBE TIP HOLDER AND AFM TIPS

OProbe hol der o6,
hol derdé, otip

(tip installed)

Mounting Sockets
4

Probe Tip ‘ Spring-loaded
Clip

| D

Image from [1]

~ Fluid Probe Holder
Load Station

STM Probe Holder
Load Station

Standard Probe Holder
Load Station

Imaae from [11
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Bottom View
(notip installed)
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O0AFM probed or
o0cantilever

Cantilever
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1.3 CAPABILITIES OF EQUI PMENT
Z goes from 0 tel5253.3 urtotal range about 15 mm

Stagdnasapproximately 200 mrangen x direction and 100 mm in y direction. Origin is set to halfway between these two
extremes (not at the center of the stage)

Maximum scan size is 110 um and minimgth mn.

Scanner headrange ~15mm

Stage Xdirection ange | ~200 mm

Stage Mirection range | ~100 mm

Maximum scan size 110 um (under 50 um is usug
Minimum scan size ~1 nm

0The minimum possible value for the Aspect Ratio is

[1].
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2. Safety& Prerequisites for Equipment Use

2.1 PERSONAL SAFETY
Do not look directly at the laser light.
Do not point the laser at anyonH.tlfe head is removed and turned 90°, the laser will shut off automatically.)

Wear static discharge device when loading aligning laser and putting on probe tip holder.

2.2 PROCESS & EQUIPMENT SAFETY
Do not drop the head while handling it.
Do not drive the head into the stage.
Be careful when putting the tip holder onto the scanaér o not bend the pins.

2.3  FACILITY SAFETY: N/A

24 PREREQUISITESFORUS E
User of the RSC facilities.
Up-to-date hazardous waste training.
Trainngby staff.

User will be responsible for lost or damaged equipment due to negligence. NegligenceateaitgribefSOP, not
asking staff for assistance, intentionally damaging items, etc.
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3. Sample Preparation

Use doublestick tape or super glue to adhere samptadoetiaisc. Superglue will be stifida more permanent
adhesive.

Put magnetic disc on top of magnetic chiitie chuck should be stuck to the acoustic hood.

Place chuck on stage beneath scanner lfigad.have a large or tall sample, you can place it directly on the stage.
(However, if yotnave a thin wafer, you may need to raise it so thatahgezof the scanner head is sufficient). Use double
stick tape to adhere your sample to the stage if nec:e
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4. Procedure

4.1 LOADING TIP
41.1 Putting tip in probe tip holder
Put the probe holder on the loading block if not already Rludirback probe holder clamp if not already retracted.

Probe holder on loading block.

Clamp retracted.

PlaceAFM probe in middle of slot and just a hair dweay the backAdjust probe with tweezers or mioeedlesintil
probe is relatively centered, straight, and slightly away from the back end of the slot.

Probe is crooked in slot. Itis also butted up against
the end of the channel. The probe cannot s it
flat/flush against the bottom of the probe holder if it
is too close to the back of the holder. The
cantilever end of the probe will kick up.

Probe is aligned in slot. It is also not butted up
against end of slot.
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Clamp down probe.

The probe will likely move around when you clamp Straighten the probe with fine micro needles.

it.
After adjusting probe,awue entire loading block to scanner.

4.1.2 Putting probe tip holder on scanner head

Unlock the scanner head by turning the locking pin clockwise (opposite of what you expect).

Turn knob clockwise to retract the  locking pin. Turn knob counterclockwise to insert the  locking

nin
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Tilt the head slightly toward you and pull up the head.

Put probe holder on bottom of scanner head. There is only one way this will fit on the scanner head. Pleasedie carefu
bend the pins.

These pins are spaced further
apart.

These pins are spaced closer
together.
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Slide head back onto holder. Make sure head goes all the way to the bottom of-tengetioves the locking pin is not
retracted the entire way and will prevent the head from going all the way down.

Locking pin retracted entirely. Scanner head sits in Locking pin slightly inserted. Scanner head will not
correct position. reach bottom of groove.

Lock pin by turning countercl ockwi se. TurPanboxes (yersgig nt | )
on floor) and log into the TUMI system.
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4.1.3 Setting up Real Time Workspace

Open NanoScope softwdrmicroscope icon on desktop).

i ) e

Inthepopu p box, c | idcekf aouUste pbaiyregpiseeangetonditiords from previous users.

Start Realtime gl

Use parameter values of previous session J

IUse original default parameter values

‘ Cancel ‘
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After Real Time opens, you will |likely be prompted t

Offline  Tools  Help

voo B

% Scan-Dual

[ ulalelol [ ulalelel

Stage Initialization

Initialize the stage now?

(G-

o CZend Comed soomm |00 (Zeend) CoEd  500m

DataType: | Height v ch Scope Data Type: |Amplinde Encr % | Che Scape
Scanling: e Line Direction: Retrace  w | Scanline:  bfan Line Direction: Fetrace  +
Data Scale: Realtime Plane Fit | Line w | Data Scale: |50_UD mv ‘ Realtime Plane Fit: | None v
Data Center Dffiine Plane Fi Ful | Data Center [0y | Dffine Plane Fit Mone  w

If you are not prompted, go TmolsA Stag4 Initialize.

5 Nanoscope - Real Time1

File Wiew RealTime Acquire Offline Window  Help

& B

Select Microscope. ..
Video Settings. ..
Fun Script

T

L
@_ Real Timel
2 scan
£2 Scan-Dual

Select Scanner ...
Calibrate b

Stage

[«

Cffset
Leakage Programmed Move
Engage Settings 4 Set References .,

Set Image Center ...

Reset Controller
Turn Laser OFF

Z-Exclusion ...

Mave ko Optical Standard. .
Set Surface Focus ..,
Move To (3, ¥ ...

Customize Views. ..
Cptions 4

Focus Surface ...
Lacate Tip ...
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Youwillseepopup box that says 0Stage Mpboedasthastade honrewitself. Keepl |
clickingOK.

S

Initializing - Press <Pause: key o abort

Next , oScan®ingbedNavigaté, andoMeted wi ndows f r anopdowmenena.Acqui r eo

File Wiew RealTime Offline  Tools Window Help YT offine Tools Wi Offline  Tools Wi
~y  Scan-Duoal Scan-Dual Scan-Dual
D Scan-Triple Scan-Triple Scan-Triple
LInkitled els Scan & Channels Sean & Channels
@. Real Timel Scan-Single Scan-Single Scan-Single
£ scan Scan Display Scan Display
& gran-Dua  5can Control Sican Control Scan Contral
Scan Parameter List Sran Parameter Lisk Scan Pararmeter List
Generic Lock-In zeneric Lack-In Generic Lock-In
Ramp Parameter List Ramp Parameter List Ramp Parameter Lisk
Rarnp Plak R.amp Plot Rarnp Plak
Thermal Tune Thermal Tune Thermal Tune
Paint and Shoat : hiock Paoint and Shaat
Mavigate i
Meter
Video Video Video
Force Yolume Force Yolume Force Yolume
Force Yolume Parameters Force Volums Parameters Force Yolume Parameters
Add Realtime Wiews., .,
Add Default Realtime Wigws  Cerl+Al+HR,
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4.2 ALIGN MENTS
42.1 Align the laser

Make sure the tip is visible in the navigate window. Approximate tip location is outlined in orange dashes. Méking sure
is centered in the window means that it is centered in the microscope light, maltiggressmuch simpler and
repeatable

5 Real Time1 : Navigate E]

Tip is not in approximate center
of viewing window. This means

tip is not in the circle of light on [E'] F

the stage.

Trackball

Video Control o
lllumination

=) e B
Focus Surface Zoom DUtl 4/ [ CaptueVideo |

Click oO0locate tipo. The tip will move around it the
window.
Dimension AFM_SOP 2023.docx Updated: Oct. 31, 2023 (AAT)
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Use the camera adjustment knobs to bring the cantilever into the middle of the screen.

- > v ’ j 5 v, P S
. S 2 ‘ i/

-3 Real Time1 : Navigate

Focus

A
v

Speed

Trackball

(1) Center the tip using the knobs at the left of Video Contiol
Locate Tip the optics. L i lllumination
[2) Focus the tip using the trackball or the optic 1 3 Focus On: 5 a0e

controls on this view.

(3)If it is necessary, recenter the tip after Zoom Out| § [W
focusing.

(4) Press OK button to finish locate-tip.

y-axis (up and down)
CW - up

ccw - down

x-axis (left and right)
cw left

cew rinht

0K

After moving the tip to the approximate ceatér t he navi gate window, <c¢lick 0Oka

surface focus.

2 Real Time1 : Navigate

Speed

EHlEED

Trackball

(1) Center the tip using the knobs at the left of 4
the optics. MidegEoral lllumination

(2) Focus the tip using the trackball or the optic | Zoom | — 35— [0 Focus On: 150
- controls on this view. omn | D

(3] If it is necessary, recenter the tip after ﬁ
l’ R [ Zoom Out] " Capture Video

.
(4] Press OK button to finish locate-tip. Video Settings

Locate Tip

Dimension AFM_SOP 2023.docx Updated: Oct. 31, 2023 (AAT)
Vetted: Mo/Date/Year (Initials)



AFM SOP
Page 17 of 36

Place a white piece of paper under the laser. Make sure the laser is within the circle of light. You might w#m to turn of
room lights and dim the lightémisity to better see the laser.

3 Real Time1 : Navigate

Locate Tip 3

Focus Surface

Use the knobs on top of the scanner head to adjust the laser position.

Dimension AFM_SOP 2023.docx Updated: Oct. 31, 2023 (AAT)
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Back knobh:  x-axis (left and right)
~3A cw -right
- left

y-axis (up and down)
cw - down
ccw - up
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Thefollowing sketcheshow how the laser should look shining on a piece of paper.
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Find the edge of the substrate by moving
the laser to the right (x-direction) . Ignore
reflected laser lights.

Keep moving laser to the right until it
disappears.

Back off la ser (move slightly left) until it is
visible again. You have just found the edge
of the substrate.

——

find the cantilever.

bl ocked by the cafoundl e
the cantilever. The laser might also be split
in two.

¥ b Il
. %
.,\\
Move laser up and down  (y-direction) to |[When you see a O0blipéo If you go past the cantilever, you will see the

entire laser again.

L

Dimension AFM_SOP 2023.docx
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Move laser back down until you see the
oblipo6 or
strong sum signal (this will depend on if
the photodetector is already aligned).

split |l aser

Now move the laser from the base of the
cantilever to the end.

Move the laser left until you see the whole
laser again and/or the sum signal drops.

e

»y

Move the laser back to  the right until you
see a maximum sum signal. The laser
should now be on the back on the
cantilever.

¥
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If the dot is gray, there is no signal on photodetector. The goal is to have the dot be red, in the center, and with a
VertDeflection less than +0.10 V.

.5 Real Time1 : Meter

Photodetector signal. Dot is gray; stage is locked.

Sum signal (usually around 5 for Bruker TESPA -V2 AFM tips)
+ is basically zero.
.

*
*
*
4

VertDeflection: 0.19 V
RMS Amplitude: 6.65 mV

el

il 8 :
Ll
1% -

The photode te ctor alignment screws |
dondét align peandyect| y
directions. You will need to turn them
each one way and then the other to see
where the red dot goes. Align signal in
center of viewing window first.
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= (5| W 5 Real Time1 : Meter

VertDeflection: -12.29 V
RMS Amplitude: 0.12 mV

VertDeflection: -0.76 V
RMS Amplitude: 1.10 mV

T T T T T e L S L
8 10 12 0 2

VertDeflection: -0.01 V
RMS Amplitude: 1.22 mV

After the laser is aligned and
photodetector adjusted, the dot is red
and centered, the sum signal is high, and
the VertDeflection is <+0.1 V.

Dimension AFM_SOP 2023.docx

3 Real Time1 : Meter

EBX

VertDeflection: -0.01 V
RMS Amplitude: 1.22 mV
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If your sample is shiny, put your sample on the stage. Otherwise, use the piece of silicon to f&€usithe tip. 0 L o c a-
Head moves tip automatically to help you find it. Image is blurry because it is moving.

5 Real Time1 : Navigate

Stage Mowve

Speed
BEE 5w
e

i M owing to bip position

Speed o
SHGEED

Trackball

2 Video Control |||um|nallun
Loete Tl Zoom In | £ Focus On: Surface
Focus Surface [2°°“" Oul 3| [ Capture Video

0Z Mot or 6 c h aThgleeadistnolongef movingsid@wnward to focus on the surface. Instead, the camera is

moving in and out to focus on the tip. Making sure the tip and surface are in focus at their heights lets the head know v
the tip is in redwsiomdtios tdreayad fawte.. ®Focus Surfac

[1) Center the tip using the knobs at the left of

" the optics. e loom! lllurmination
ocate Tip S :
(2) Focus the tip using the trackball or the optic Zoom In —3 43 §
controls on this view. - 1
(3] If it is necessary, recenter the tip after oom Out| § Capture Video
focusing.
(4] Press OK button to finish locate-tip. Video Settings
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Adjust camera using knobs to center cross hairs on tip.

.5 Real Time1 : Navigate

Al
Y

Speed
Bl GIEE)

Trackball

(1) Center the tip using the knabs at the left of

Video Control e
lllumination

. the optics. —
2] Focus the tip using the trackball of the oplic #| — 3 [49 | FocusOnfsuia

controls on this view.

(3)IFitis necessary, recenter the tp after fzoom 0]
el fgoom 0u) 4| [ Captue video
Video Settings

using.
(4) Press DK button to finish locate-tip.
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Focus on sample surface usimgzmotorarrows. This moves the head up and ddate the Z value in the bottom bar.
% Real Time1 : Navigate FEX
ol e/gl
«Q»
©/ 8¢

Speed
EIHE 0]
)

Z Motor

Speed

5™ [900
[7] Trackball
Video Control
- Iumination
ol
0
Video Settings

| ]

VertDeflection: 0.03 V
RMS Amplitude: 471.92 mV

Optics: -1440.2 ur X: -26922.4 um  Y: -474502.2 um Tip: Secured  Tip#:

Capture: OFf_ File: sample 247 20 um

Head moving down. Z is negative.

Z: 5094, 7 um Optics: -1440.2 umw X! -26922.4 um Y -474502, 2 um

Surface in focus. For the standard sample mounted on a magnetic disc on top of the magnetic chuck, the surface is in
around Z=7700 um.

.5 Real Time1 : Navigate

2Z Motor

LB,
Speed

) 4

[ Trackbal
= Video Control lumination
P
il Zoom|n | 4| ——3—— [43 | FocusOniSuface v
oom 04 4

Video Settings

The sample should be in focus when the tip is 1 mm (1000 um) above thdJsurface
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Sel ect 0Tunebo. |t i s the

R~

tuni
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con

Click OAuto Tunebo
M Cantilever Tune
1 B Auto Tune
o Start frequency 2.00000 kHz
End frequency 500,000 kHz
08 Target amplitude 500 iy
ik Peak offset F.00 %
05 L minimum @ 0.00
: B Channel 1
05 I— Data Type Amplitude Error
o L pata scale 1000 my
B channel2
) |> Data Type Fhase
02 L Data Scale 180.0°
o M ) Grasph output Drive F
[~ Sweep Outpu rive Frequency
VMAE-."SJ R : 15 2 25 3 55 4 45 MHz [ Sweep Width 4995.50 kHz
[ CenierPeak [~ Drive Frequency 222,000 kHz
o ~ Swgep Samples 512 :
— Units tetric
— Pause Between Steps 1500 ps
B Sweep
50  Integral Gain 0.5000
[~ Proportional Gain 5.000
[~ Amplitude Setpoint  250.0 my
0  Z Limit 6,600 um
[~ Drive Amplitude 100.0 my
— Amplitude Range 4000 my
B  Control
-50 - Q tune start frequency 212,000 kHz
[~ Q tune end frequency 232,000 kHz
[~ Use Sweep Frequency  Enabled
@ [~ Q tune options Enhance
05 1 15 2 25 3 35 4 45 MHz - @ tune target amplitud 500 my
N [ Zew Phase | Mode I Peak offset 5.00 %
LrEar o0 (%) Main F Targetq 300
fiset () Zoom In () Zoom Out O Intetiave L o control Gain ®
Auta Tune ) Exit ‘ ’ Compute @ l ’ Save Curve ] ’ More > ] WERAHOL O AETE
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Drive amplitude: keep less than 100 mV if possible. If really high (>300 mV), consider reloading tip and realigh. Exam
goodtiptuningCl i ck 0Zer o Phase. 6 This centers the phase shi

M Cantilever. Tune El El

1 B Auto Tune
o Start frequency 200000 kHz
End frequency 500,000 kHz
08 Target amplitude 500
ik Peak offset F.00 %
. L Winimum Q 0.00
: B channel 1
03 I— Data Type amplitude Error
i L Data scale 1000 rmy
B Channel 2
LS I— Data Type Phase
02 L Data scale 180.0°
o B Graph
v  Sweep Output Drive Frequency
33 IS M4 345 M5 HNES  ME  KkHz - Sweep Width 314678 kHz
Conter Foak [~ Drive Frequency 314,528 kHz
o - Sweep Samples 512
[~ Units tetric
— Pause Between Steps 1500 ps
B Sweep
50  Integral Gain 0.5000
= Proportional Gain 5,000
[ amplitude Setpoint 280.0 my
. -z Llimit . ,6.6Mm
- Drive amplitude 60,12 my
— armplitude Range w00 s
B @ Contral
=50 - Q tune start frequency 304,529 kHz
- Q tune end frequency 324,529 kHz
[~ Use Sweep Frequency Enabled
@ A - Q tune options Enhance
3 A3 T 3155 316 kHz I Q tune target amplitud 500 my
Cueor Had Zern Phas Mode [ Peak offset 5.00 %
urzar Mode H —
(&) Mone (O 0ffset O Zoom In ) Zoom Out g:?:leave r L?Egoittrqgleam 200
Autn Tune Exit ‘ ’ Compute 0 ] ’ Save Curve ] ’ More > ] O CIRNTRICL T ATTE

. After phase has been zeroed.
Before phase is zeroed.

100 — 100

=0 =0

[ AT L CT CEFET, FEEPE PP PP EE
=50 =50
=] o

313 335 34 345 5 355 316 kHz 33 335 M4 345 35 355 6 kHz

~ Zero Phase Mode Zern Phase Mode
[ [E P Y -
. z
Clic

k OExi to.
"‘-\.F'I [RRLLSY R RLN b o W
Auto Tune | Compute O | |Save Eurve| | Mare » |
.
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4.4

After the tip is tuned, find the region of interest (ROI) on sample by moving stage.

Slage

9

START SCANNING

EEX

2|8 |0

Speed
T OBE )
,J —
Z Motor
Al
Once ROI i s | ocat estagnwiadow.c k

M ain |Scan | Channels | FeedBack | Other |

SPM Feedback:

Proportional Gain:

Pararneter controls =3 |z

can Size Engage
Scan Aate: 1.00Hz
Samplez/Line: 256 Frame Down
Lines: 2h6

) Frame Up

Azpect Batio; 1.00
Integral Gain: 0.5000 Caphure

5.000

T

wfithdraw

Amplitude »

The scanner headll move down to make contact with the surface.

Dimension AFM_SOP 2023.docx

Retracted

Extended

dengageo

n
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Video ? Line Plat

Engage Status

Pre-engage check

Channels  FeedBack | Other Fenacted

ol Scan contiols:

Ergage
Scan Aate: 1.00Hz

Samples/Line: 256
Lines 256 |

Aspect Ratio 1.00 |

1
0o (Zeem ] Coffset ) 500.0nm Integral Gain 05000
DataType: | Height v Channel: 1 | f Scope Lines 5,000 |

d| ScanLine DataScde: |3336nm | RealimePlneFit|Lne w | SPM Feedback Ampitude “| —_—
Line Directiors | Retiace | DetaCenter | 0rm Offfine Plare Ft. | Ful v F—

{

Engage Status

10 15 20 25 30 35 pm
Channels | FeedBack || Other Retracted
Approaching surface frolz Scan controlz
Engage
1.00Hz
il Frame Diown
i Frame Lip
Azpect Ratio: 1.00
Inteqgral Gain: 05000
25 30 35 um g Capture
:Imaqe S Propartional Gair: 5.000
E0.0 nm | Realtime Plane Fit Ljine  w SPM Feedback: Amplitude |+ withdraw -
nm | Qffine Plane Fit. [Ful  »
Estended
After the tip has reached the surface, it should say
2 w— = o

Z1-8692.4 umn Opkics: -663.7 um | X -26493. 8 um Y -474990,0 um(Tip: Engaged
-_ -
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45 OPTIMIZE SCAN PARAME TERS

Once the tip is engaged, start changing the scan parameters. You may wangéo,getighar scan of an area and then
use the 0Zoomdé butTthoen ntaox ifnoucnu ss coann asni zaer epao.s si bl e i s
smaller scans (below 50 um) or using the profilometer if you need to analyze a large area.

) Real Time1 : Scan Single

i

Man | Scan | Chanrels | FeeBack | Other Flehact=d
Fatamsle: contiols Seen contiols
Scan Sie: 500 rm
Engage
Scan Aate: 1.00 Hz
Sangles/Line: 6 Fiame Down
Linex: =6 ;
Aspect Ratin 1M Frere e
000 nm Integia Gan 05000 Caphue
DataType | Hsight v Chanret[1 Seepe Tz Proparlorel Garm:  |5.000
Sian Lne: Data Scak: 35316 rm | Feabime Plane Fit Lire (v | | 5PM Feadback: Ampltude @ \Wibdiae Y
Line Ditectiort Fehace v DaaCente [orm | Offine Plane Pl |Ful v | e

Change scan size ta In. Increase the scan size by small incremeé@31n51000 nm5 um 10 um 20 um 30 um etcWe
want to slowly increase the scan size to avoid damaging the tip.

-3 Real Time1 : Scan-Single

336mm Video Line Plat
& Q e — Fefroce |
1
05
a
-0.5
-1
nm
02 04 06 03 1 pm
Main | Sean | Channels | FeedBack | Other Retracted
Parameter
Scan iz
Scan Rate:
SamplsiLie
Frame U
I 1
Ta 1 0um Integral Gain: 0.5000
Dealge [Heigh || Chaml Prapational Gan 5000
Scan Line: DataScalst 3936 nm | Realime Plane Fit: SPM Feedback: ST
Line Dileclion:lﬁet,ace vl DataCenter. (0rm | Offine PlansFit [Ful  +
Extended
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Change scan size to 5.

(B e Come)

[ Mideo

o T

Line Plot
e

Main | Scan | Charnels | FeedBack | Other Retiacted

Faiametar o
Sean Size:

Scan Fate:
Samples/Line:
Lirme:

Aspect Ratia:

Infegial Gisin:

5.0 pm
DalaType: | Hognt | Channet[1 Scope Lines
Sean Lne: DabsScale: 336 rm  Heskime Flane FE L
Lire Ditection | Resace w  DataCenter: | 0nm Difine FlaneFit:  Fy1

Propoitional G zin:
SPM Feadback:

2

56

256

1.00

L3000 Caplue

5000

Anpitde ¥ Withdraw o

Entended

And then to 10 m.

Samples/Line:
Lines:
Aepact Ratia:
Irkegral Gairc
DataTwe  Height w Chanret |1 Scope Lines
SeanLine: DataScak: | 3935 rm | Fedline FlensFilLne | SPM Foedback:
Ling Ditection: Aetace w  DataCenter. |0nm Oftine Plare FL. | Ful ‘Vl

256 | |Frame Dowm
56 |

1o | Frame Up
[0z000 N A copem

5 000
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And then to 20 m.

% Real Time1 ; (=13
Video Ling Piot
_:m‘l're? Telrace
f
20 | II

J

I

inadl}

|

/ ]

A J .
\,JhU\ e

& 10 12 14 16 fE ym

Man | Scan || Chennels

Parameter conbrols

Scan Size:

P
Engage
[toke
Samples/Line: 56 Frame Down
Lines: =6
Aopect Fidlia 100 i
Intagral Gainc [0=000
Prepeional Gan. | 5,000

Sean Rale 1

T !
(L] Zoom Ozt ) A 0pm

DalaType: | Haight | Chanet [1_] Lies |

ScanLie DataScak |3335nm | AeslinePlane Fill ne  w|  5PM Feedback Anpliuds v Withdiam T
Line Drechon Rabace w | DataCenter | Onm Oftine Flane Fit: Ful  w Extarded

FeedBack | Other Fshacted

And then to 30 m.

ra v
&JQJJ e T\Ian_: 1|"=!T

=0
0
nm
5 10 15 0 25 30 um
Man  Scan | Channel: | FeadBack | Other Retacted
Paametel conliok Scan conticle
ScanSie: F0.0 on]
[ = Engage
SeanFats: 1004z
Lines: |28
Frame L)
Aspect Alalin [1.00
T 1 N
00 N0un AR 050 Coplure
Do Twpe Height w| Chennet 1| [ Scoee Liret Propartional Gar 5000
Sczh Line: DataSesle: | 3936nn | ReskmeFlane it Live w|  SPMFeechack  [ampince CEED
Lire Direchon: Setrace w | Dals Cenber 0w Difine Plane Fit: Fyl w £ aendad
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Once the scan size is set, increase integral gain to improve tracking between trace and retrace.
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% Real Time1 : Scan-Single

[& @lalelel 3936 m \'f:’: Lina PLc:IM _ ]

nm

- ||I ; I
00 || i‘i ¥ \L

10 15 20 25 £ m

Man  Scan || Channels | FeedBack | Other Relracted

Parameter contiols Scan cortiols

Sean Size: 00y -

Engage:

Scan Rete: 1.00 Hz

Lines: =6

Aspect Rsbo: 1.00
I 1
ho CZan Comad Won || e G
DalaTyme | Heighl w| Chenret[1 [ Lres Propattiondl Gain: | 5.000
Scan Line: DataScake: |3936nm | RealtmePlaneFi{ Line || | | SPM Feechack Ampitule T
Lie Diecicn: Ricbace  w| DetaCenter [Onm | Offine Flane Pt [Ful v P

To further improve tracking, decrease the scan rate.

5 Real Time1 : Scan-Single

7 glalelol e

nm

5 10 15 20 25 N pm
Mai | Scan | Channes | FeecBack | Other | Actracted
Farameter contiols Scan conlrols
Sean Sics: Mopm |
Engaze
Scan Rale: EA
Samples/Line: =6 Frame Don
Lines: 256 |
Frame U
Aspect Ratio 1.0 | —
r 1 _
o [ [ nop | wegasen 18| [
DataType | Height v Chanat|1 Scaps Liras Fiopars i 5000 |
Sean Lins: DaaSesl:  3936nm | Reling Plane il Ling v\ SPM Feedback: Ainpllude ~.| “Withdran mEET
Line Ditection: | Aekace < DaaCentar | 0rm OffinePlare FE [Ful v o

You can also change the resolution if needed.
ResaltionEx amp | e : I f you are acquiring a 50 Om x 50 On

then the pixel size is 98 nm (50 Om 6 512 = 0.098

smal | er t han scanSizenlfiyouawant ta beflfle td)see 1€lzad features, you will need to choose a

scan size <5.12 OQm (preferably 1 or 2 Qm) since 5
Dimension AFM_SOP 2023.docx Updated: Oct. 31, 2023 (AAT)

Vetted: Mo/Date/Year (Initials)



AFM SOP
Page 34 of 36

46 SAVING YOUR SCAN

Once you are happy with the scan parameters, you will need to save thescan. OR& adcidd m& o Capt ur
Fil enamebo.

= Nanoscope - Real Time1

Fil=  Viewd RzEEE ' cquire  OFfline Tools  Window
apture Chrl+Al+C

Capkure Lask Ckrl+B

Capture Mo Chrl+M
ﬁ peal 7 Capture Continous Chrl+M
]
]

Capture Filename ...
apkure Cancel

2| Capture Calbration
=
Thig be an iterativéptdcess.
Frame Do Chrl+D
Frame Reverse Chrl+R
Skip to Line. ..

Cankilewer Tune ..
Generic Sweep ...

Engage Ckrl+E
False Engage Chrl+Al+-F
Wikhdraw Chrl+
Skep Motoar, ..

High Speed Data Capture ...

Navigate to the proper folder. Enter filename. Add any notes (e.g., integral gain, proportional gain, etc.). Then click
0Capturebo. Clicking 00OKO6 will c¢close the window but

Capture File

Directary k.

|E:"u:apture"-.-'-‘-.li$-:un Trachet 202242022 Jun E -
| Capture .
@ Filename | |

() Date/Time Stamp

[+] Use Nate
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Check lower rightcorner. Capte s houl d say ONexto6 or o00n. o I f it sa
Tip: Engaged | Tip+#: “ Zapture: Mext )File: 2022-10-,,.can 1,000 | Scope: RSC Dimension 3100 MSY I
-

After scan is complete, check that the file is saved. You can process your scans in NanoScope, but Nanoscope Analy:
available on the computer on tihe foor area.

Ifyou would Il i ke to take additional scans on the same s
5 Real Time1 : Scan-Single
¢ Qlalelol mien] (i)
suf_’t“l —W {——,‘w—"‘
- \ \ ‘
Ll
El] M I| \d{,‘
Main |Scan_ | Channets Frer.B.u:k Other . Aethasled

Parameter confiols

Scan Size:
Scan Rate
Samples/Line:
Lines:

Aspect Rl

oo = s 200um Iregul Gain
DataType | Height v Chanat|1 Scope ) Lies | | Fropotional Bainc
Sean Line: DataSeal 3926 nm | Redline Plans Fil Lpe v‘ SPM Feadback:
Lina Ditecticer | flehace ~ | DataCentar |0nm Offine Plane Fit | Fy) v\
I f the tip says 0Securedo6, it means that the tndp i s 1
another location to scan.
w
Zi -5094.7 um Opkics: -843,3 um | ® -26922.4 um | Y -474502,2 unCTip: Secured
- -

5. Processing Exporting, and CopyingData

Files are saved in a proprietary file format that can be opened in Nanoscope, Nanoscope Analysis;sogddle open
software, Gwyddion. To get your data off the computer, you will need a USB to copy files.

6. Equipment Shutdown

After you have collected your data and are finished scanning, raise the head of the scanner to the very @pnd@kck stags
toA origin to return the stage to its home position.

Close the software. Click ono6 to saving the wor kspe:
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Remove your samdlem the stage and magnetic chuck. Put the magnetic chuck back on the outside of the acoustic ho

Remove the tip from the scanner head. Put the scanner head back in place and lock it. Close the acoustic hood.

/. Waste Disposal

Broken tips caplacedn the practice tip boxes. If you would like to throw the broken tip away, please put it in the sharps
box in Room 239.

In the unlikely case that your sample is hazardous, please dispose of the used tape and magnetic disk in accordance v
guidelins.

8. References

https://www.nanophys.kth.se/nanolab/afm/icon/brukieelp/Dlcon_webhelp.htm

Veeco SPM Training Notebook

Veeco diNanoScope V Controller Manual

https://www.usherbrooke.ca/3it/fileadmin/sites/3it/documents/3IT.Nano/Manuels_equipements/AFM_user_guid
e.pdf

p wbdPE
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