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Apparatus:

Stage; samples are held and
scanned on the AFM stage.

EBox: the EBox sends and
receives signals from the
computer through a single USB
cable.

High resolution video microscope
Direct drive Z motor stage

Light lever force sensor

Mode input/output plug

XYZ linearized piezo scanner

XY sample translation stage



AFM software

Pre-scan window: the pre-scan
window contains all of the
functions that require adjusting
before an image is measured.

Modes: There are two modes:
Vibrating mode and Non-
vibrating mode(contact mode)

Laser Align: The position of the
laser on the four-quadrant
photo detector is presented
numerically and visually with
the Laser Align window.
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AFM software

Tune Frequency: The tune
Frequency window is used for
selecting the optimal conditions

for making vbrating mode images.

there are two oscillioscope
windows: the upper window
shows the amplitude of the
probe's vibration, while the lower
window shows the phase
between the drive frequency and
the measured frequency.
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Manual Z Motor Control; The Z
motor, which raises and lowers
the light lever, is activated with
this window. The speed of this
motion can be controlled with
the speed laser.
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s AFM Workshop
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AFM softwares.
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Automated Tip Approach: The automated
tip approach button starts the process of
the probe moving toward the surface.

Start Setpoint (mV) 0 Open 1[1-;| -
Z_Error 0.583 Loop D_: Z Drive
Stop . EI (V)
Z_Ampltude  2.561 -10=
— Selpoinl (mV) 1508 In 1L':I
Z_Error g0 Feedback - g & Dive
Shop | _ g z V)
—— 7_Amplude 1.321 10°

)

[T pe—y



AFM software

Image window: Two images are

n AFM Workshop
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displayed simultaneously while
scanning.
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Some troubles
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Some results S

. 9 -

Right Image

Left Image Left Image

Image Image P r
o WORKSHOPR. e WORKEHOR.
E € E : T
2 12.81 S - 0.018 i - 94.88 = - 0.110 >
c c = c y
2 948 o 2 - 0.011 2 - 65.66 2 - 0.077
3 ER z E 5 1
£ 6.15 = - 0.003 = s - 36.43 = - 0.044 =1
> 283 5§ - -0.004 £ > - 7208 > - 0010 £
2 @ {2 @
-0.50 = - -0.011 = - -2203 = - -0.023 2
= = 3 =
-383 T - -0.018 =-51.25 = - -0.057
) e e s 7.16 ; = |- 002 - 8048 ; 7 | - 0090
15 g 25 3.0 35 15 20 25 3.0 35 0.0 1.0 20 3.0 40 5.0
X Position (um) X Position (um) X Position (um)
0.02-
S 25 ] 3 3
2 2 2 2
a 0~ 3 0 = 3 0
£ 25 £ = £
T T RS ey =002 ) A T A 5 e 75 A M O 5 s A | R S G 5 0.
35 3.0 25 20 15 15 20 25 3.0 35 50 40 3.0 20 1.0 0.0 0.0 1.0 20 3.0 4.0 5.0
X Position (um) X Position (um) X Position (um) X Position (um)
Scan Setup Z Feedback Display Scan Scan Setup Z Feedback Display Scan
Type | 3D ge ZodnEo: Gain } 4.9830 Left Image | Z DRIVE Type | 3D 5- e Gain 7 49830 LeftImage | Z DRIVE
ScanRate | 1 Hz E 47 Proportional ') 1100 Right Image Z ERR ScanRate | 02 Hz E 4 Proportional ¢/ 1100 Right Image Z ERR -
= . = 5
et 73 el | I'\
S B 8 34 Integral ;‘ 2000 Background | Line Leveling e Scan Lines | 256 S ! 2000 Background | Line Leveling <%
‘D 2 : . ’\ olop D 2— = u s <L0P
Derivative 0 5 Q Derivative 0 5
Scan Size 2 um E' o I = | 7 Display Color Map Scan Size 5 um :' . 7 Display Color Map
At T
Samples/Pixel| 10 , Reselito Coniig Add § 000 % Samples/Pixel| 10 — Reset.to Config And ) [l i 0.00_1%0
4 5
i iti Re-Center i X position (ym : .
Rotation | g0 X position (um) Setpoint (mV) | 1328 Tip Retract Ry o ECHOHAID) Setpoint (mV) | 2350 Tip Retract
Cent Cent X ' - Center 0.000000  gorrent¥ -
enter ", ¢ pm 1.500000 5 cion (um) Complete 0; Z Drive X | 25 pum Position (pm) Complete 0_3 Z Drive
z H
Y 25 m J Scan Complete ‘ < (V) Y 25 um J Scan Complete ‘ :I
2 | e

Scan size: 2um Scan size: 5um
BIPY



Some results
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