BZBREFIRE

MultiModeSs
Tapping mode
for NanoScope V
XP/I—>3> (software Ver.8.xx~)

* MM8 IV T FD5x7 V8 LIFISx s L TULLZVET

NanoScope V Controller oMV Monitor

MultiMode V SPM Keyboard Computer

TWH—IAIVDAIA K & #t
FIEELR 7I7V5=-vavoin-—-7

R 23% 1A

2011.1.31r1



FIR iR

L. Y27 LOEH *K—2ETY FA—F—ET5Y
® &KHEREAND, M= THEHKELTDL., &
AV FI-SOERNAS.) RaAnd
@ JVE1-30ERZANS (Windows DEZIHIEFS) *EhEEEAN. PC 128
I'Welcome to Windows /3L RENTHIClrl | +TAlt ) +Deletel % | 43,
B RICHT,
l'Log On Information AR RENEH
User name = Nanoscope
Pass word = ZEH
lEnter | ¥—%#9(OK #HJvD$3) Windows XP N5 EH'D

® TFTADMYT LD NanoScope PAAVESTIVDIYDT B,
(NanoScope DYV 7FII7 [Z.EXE] HEEITS)

8.10r1sr2

2. Select Experiment ZBAZ. BIEE— FEEIRT D, (V7M1 7REEIERIE. BEIMICOISEHET)

@ EZHRE LE® Experiment / Select Experiment &R (£ LIZ7MIVERIR) T304V FODEK, #
OFENSBIEE- FEERLET,

@ Experiment Category h\» Tapping Mode AFM %:#3#R L. Experiment Group H' Tapping mode in Air
#:&iR 9%, Experiment h'> TappingMode in Air—Standard %:##R L. Load Experiment #5)v53 3,

Select Experiment: MultiMode 8 ®

@ select From: Microscope: MultiMode 8

O B3 use previous experiment
TappingMode in Air - Standard - 07/01/10 | 05:17

|§ NanoScope
File ~Experiment Tools Help

Or

Choose an Experiment Category:

3 Select Experiment...
Scan - -— &‘ <
Asyst -7 -~ - Start Realtime
ScanAsyst Tapping Contact [ WDrkF "
Made Mode Open Experiment...
Xl — > [ Save Experiment
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e Select Experiment Group: 1 Nanoindentation-demo.wks
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[Tapping Modeinair ] 5 ) .
Tapping Mode in Fluid | TappingMode is a standard Atomic Force ~ 3 TappingMode in Airwks
Microscopy (AFM) technigue where the K
sample topography (height) is measured by 4 HarmoniX wks
monitoring the amplitude of oscillation
of the cantilever as the probe is scanned across
the sample surface. A piezo stack

excites the cantilever substrate vertically,
causing the cantilever to move up and
down with a constant sinusoidal amplitude at or

Select Experiment: below its fundamental resonant

° P frequency. The feedback loop maintains a
[TappingMode in Air - Soft Tapping 1 constant oscilation amplitude (typically
[Tappingiode in Air - Standard 20 - 100 nm} by vertically moving the scanner

a constant “"setpoint” amplitude. By keeping a
constant oscilation amplitude, a

constant tip-sample interaction is maintained
during imaging.
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- B Scan

Is'—mpb@ ; — Scan Size 500 nm |
— Scan Size 500 nm | L Aspect Rati 1.00 1
— Aspect Ratio 1.00 | X Offset 0.000 nm |
— X Offset 0.000 nm | Y Offset 0,000 nm |
— Y Offset 0,000 nm | Scan Angle 0.00° |
— Scan Angle 0.00° I Scan Rate 0.996 Hz |
e Rate 0.996 Hz | Tip velocity 0.996 pm/'s |
L Samples/Line 254 | S:amplestine 256 |
Lines 256 |

Slow Scan Axis _Enabled
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CEL 6101 $))

Photodiode vertical Laser adjustment knobs

Sy mant nch \ /\

SPM probe

Probe holder

Stage controls

Scanner
(Shown: “EV", model AS-12)

Retaining springs

Motor drive Scanner su rin

coupling Pporing
Motor control

Mode selector & switch

switch

Stabilizng screw

Signal sum display Base

FTTF4HIAY FEEHE -

Laser Y-axis adjust

Photodiode adjust

_.Lager X-axis adjust
5\
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Head X-axis stage adjust Head Y-axis stage adjust

RMS/VERT
(tapping/contact)

VERTHORZ
(tapping/contact)

KEY

1. Laser

2. Mirror

3. Cantilever

4. Tilt Mirror

5. Photodetector
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Bottom View
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Force Modulation TR
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Workflow Toolbar @ Tune 74 1V&DUYDTBETERDV1Y FUNKRTRSINS,
Auto Tune Zf#L\, MM ZEFBHD Main scan DF1—ZVJ %17,

FEAT370-TOHIRRERHN 2~380kHz ICABHZE . T4 MEEDFE

Auto Tune RAVED YD
B Auto Tune
Start frequency 2.00000 kHz
End frequency 380.000 kHz
Target amplitude 500 mv
L peak offset 5.00 %

| Cantilover Tune

* HIREE N 380kHZ ENEKREL, HAVET 74 MEETF1—ZUT %k
BT 31543, End Frequency [CEIREZEEHD 2 E0EiEZA AL, Auto
Tune WAV &EDYYD

(Tz&Z L. TAPS25 M54 . £IREK#S 525kHz BOT T EEDEETE)

Start frequency : 2kHz  End frequency : 1000kHz
Target Amplitude  : 500mV  Peak offset : 5~10 %

$¢3k Target Amplitude
(& 2V TH-fM NS5 Tld
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560mV [CABE T3
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Scan Parameter [C#IEATEZA 153, Scan rate: INSHOIE
B Scan (WI] 11Hz) .
L SEsfiStrs 1.00 Integral gain: 0.5
— Aspect Ratio 1.00 Proportional gain:1.0
— ¥ Offset 0.000 nm
— Y Offset _0.000 nm Drive Freq. Drive Amp:
— Scan Angle 0.00° Tuning TRESNI{EN
— Scan Rate 0.991 Hz update INTLVD
— Tip Welocity 1.98 pm/fs
B Efnrgslesmne gg Amplitude Setpoint:
— Slow Scan Axis Enabled Engage IV FR1THk. B
— XY Feedback Control Oon ERIICRED
B Feedback
— Integral Gain 0.5000 (151)
— Proportional Gain 1.000 Channell : Height
— Amplitude Setpoint 250.0 mYy
— Drive Frequency 327.989 kHz Channel2 :
— Drive Amplitude 138.2 mv Amplitude Error
B Limits
— Z Limit 8.933 um
L 7 Range 0.3 pm Channel3 : Phase
B Other
L Units Metric
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