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1. Program Start-up

(1) Turn on power of the electric equipment part.

(2) Turn on the PC,

2

(3) Double-click to start the software [Spisel32].
- [NanoNavi Selector] is displayed.

(4) Check selection items of NanoNavi Selector. Unit [Nanocute
[Unit] : [Nanocute] Mode  [DFM
[Mode] : [DFM] Language  |Engish
[Language] : [English] Opton  [Carrent

SI1S-DFM

[OKJ] - SPIWin program is started.




2. Easy Menu

(1) Select [Easy Menu (M)] in [Setup (U)].

= MNanoMaviReal ---Na ”"W"‘“

File
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Easy Menu(M)

Censole(C)...

PZT(Z) Monitor(Z)...
CCD Monitor(D)...

Laser(L)...

Laser Position(P)
Impact Stage(I)...
Sample Change(S)...

Transfer...

System Infomation(M)...

(F) | Setup(U) | Scan(S) Tool(T) Color{C) Graphics(G) Analysis{A) Batch(B) Recipe(R) Window(W) Help(H)

iia

e

PE

el

| O o] o [

(2) Click [Next >].
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| Easy Menu 52
In'rtI.Set " Scan mode set 1. Set the scan mode and
the scanner type.
Scan prep
| Click [Mext].
_Scan PRM
|
_ Approach
|
Saan

wMBCHE, JBO5LHG, JResat,

Z

Scan mode and Scanner Set

23

Auto Scan |Off -

Mode DFM -
Level Beginner  ~|
Scanner |2EIum[Nanncute]

Change




3. Sample Set

(1) Open the noise-proof cover.

(2) Stage height.

Lower the sample stage to the safe position by [Preset] out.

F

1] Easy Menu

—w.« Sample set

_m,

1. Remove the optical
microscope, optical

Scan prep > ; head and cantilever holder.
1 —@m 2. Lower the sample stage

w . to the safe position.
«.leseradiust ' 3. set the sample.

4. Adjust the measurement
place on the sample to the
center of the CCD image.

Auto ] Semi ] Manual Up/Dawn l

Mowve In ‘w ﬁm
Move Qut Low @ 1

. Sen
wMECHE, LOOHG, witsRd, < prev Nextz
’: Approach = ]

Dutl i%% [ 500.0 um

2 vo | autozero,, A|Y|

[T Auto Scan [~ Auto Retract

r

m
)




3. Sample Set

(3) Sample set.

Upset the cantilever holder while catching the handles and
put the sample on the stage.

Cantilver hoer | Stage
FRAGILE



(4) Close the noise-proof cover.

(5) Click [Next >].

3. Sample Set

B Easy Menu

. Init .Set Sample set
J [
sanorep. P\ cantieverset...
|
-Sean PR . Laseradiust
Scan
SMP CHG  POS CHG | Restart

5

1. Remove the optical
microscope, optical
head and cantilever holder.

2. Lower the sample stage
to the safe position.

3. Set the sample.

4, Adjust the measurement
place on the sample to the
center of the CCD image.

r: Approach

Auto | Semi | Manual Up/Down ]
High
i

Mowve In Low

Low

Mowve Qut

< pev (ox>)
2’3‘

Out Freset 500.0
el it

ZVolt | Autozero. &Y

I Auto Scan [ Auto Retract

Km




4. Selection of cantilever

(7 Easy Menu (|
Select the cantilever type. SRS | St (1. Pace the cnteve on
the cantilever mount.
Scan prep B 2. Install the cantilever

holder onto the unit.

|
y | ' 3. Choose the parameter table
[Self-sens PRC_DF_4OP] w . Leseradjust for the insmllzd cantilever.

4, align the cantilever to the
—-— oRch.. location on the sample you
wish to scan.
.s@n
_SMP CHG_ POSCHG _ Restart < Prev Next 2>
- ;
3 Approach 22
Auto | Semi | Manual Up/Down | . 500.0
Pﬁ% = Hm

Move In Low i
e o v | M AL
Move Out _ i

[ Auto Scan [~ Auto Reftract

Scanner Tabie ’CantileverT e b33
Name PZT X  PZT.Y  PIT Z L
| | 20um(Nanocute) | 63.000 |s3.000 | 4.511 ~ Quit Cantilever | S1-DF40P2 Change
rnyV 'V mnV

Config...

Lever Table
Name kz kt fo i Sensing Type
| 12| self-sens. PRC-DF40P | 40,00 | 100 [s00.00 |120.00 Self =]
Rect Wide40 Lenqg100 075 [63150 [e800 [100.0 Optical
DFM 3N/m 3.00 [100.00 [33.00 0 Optical
DFM 20N/m 20.00 [100.00 [150.00 : Optical
DFM 40N/m 40.00 [100.00 [300.00 0 Optical
S1-AFO1 044 A0 1 12.00 i) Optical
SI.DF3R 1.00  [100.00 | 35.00 0 : Optical
. PRC-DF40P <
13 | ANZ-20i0 5.00 |2000.00 | 60.00 |200.00 | 5.00 |Optcal |
14 | AMZ-3U) 1.0 Lo L | JL 0 S0, L0 =2, Lpncal

10|51-MF20 20,00 (100,00 (130.00 (225.C0 ([10.00 [Optial -




5. Scan parameter

Select the scan parameter.

Contact level

Hard

Amplitude ref. : large

Standard

Amplitude ref. : middle

Soft

Amplitude ref. : small

Roughness

Rough

~ 100 nm

Lines 256 ~| Roughness Standard -
Softness Standard -

Reset aApply  Registed PRM  Prev. set PRM  This time PRM

A1 Easy Menu =l
. Ir;ljti__.{;at - Scan PRM set 1. Execute one of [Apply].
| (If applying the parameters of
_5can prep [Scan parameters set] Dialog,
I Ot | e [This time PRM].)
Scan PRM P
|
_ Approach
|
Saan
SMP CHG  POSCHG _ Restart < prev MNext o=
Scan parameters set =3
Data ¥ T [ Phase [ Frict [~ Deflection
Scan Area 1pm ~| Image Qualty |Standard "]
Pixels 256 | Contact Level |Standard hd

Standard ~ 10 nm

Flat ~1nm
Softness

Hard semiconductor, glass
Standard metal

Soft

polymer, resin




Scan parameters set 52
PreSS the [Thls t|me PRM]_ Data ¥ [ Phase [ 1 [ Deflection
Scan Area lpm ¥| Imege Qualty |Standard i
Pixels 256 ~| Contact Level |Standard =
. . Lines 256 | Roughness Standard -

- Q-curve console is displayed, Sofness  [smndad ]
diagnostic parameters are defined, and . Reset Apply Registed PRM  Prev.setPRM | This time PRM
all parameters are automatically adjusted &
so that the vibration frequency parameter is optimized.

0 Curve Conscle

Vibration Freq. | 452.766  kHz ilﬂ

Amplitude 1.051 V W Phase

Peak Frequency  453.082 kHz ¥ Calbration

Q 580,208 [ Phase Inverse
M Auto Set o

Phase 54.883 deg woset - g
W Auto Close

aft 0.781 kHz

Operation Point |Left j Start

Save... | Detall Disp.| Quit 2




7. Approach

After Q-curve adjustment, press the [Approach].

- When the approach completed normally,
the PZT voltage is monitored around -30V.

E.] Easy Menu =]
. _}l:l_i_if-_l_.-&%t - Approach 1. Click [Approach].
(Close the soundproof cover,
.Scan prep and check the anti-vibration
| table.)
_5can PRM
| Click [Mext].
Approach B
|
Approach [&J
SMP CHG _POS CHG  Restart < Prev Next >
[ * Approach 5z || The approach was completed.
Auto ]Semi | Manual | up/Down | out Preset 500.0 um |
e i o S|
Z Volt
Approach oft . Autozero A|W DK
57 [ Auto Scan [ Auto Retract |
&3

L Scan console
[~ Gather[™ Continuel™ Monitor [~ Serve Hold [~ Stop Data
Zoom Monitor Win.  Multi Func.

Start Quit
" Center Select/Regist Details
Scan Area| 1000 nm l|'| Initialize  dFllow
Fie | ¥ suppresses
Comt. 1 | Amp. Ref. | -0.098 AY
2 | Scan Speed | 1.08 Hz AY
3 | Rotaton [ 0.0 ¢ AY




8. Monitor Window

i Easy Menu 53
(1) Open the [Monitor Win.]. . s = ——
|
Sean prep. Data process When doing data processing,
. . | — : click [Mext].
Check the [tilt] and start the line scan. scn o
Approach
|
Scan .'
SHPCHG, POSCHG _ Restart < prev fext 2>
r Monitor Console = 2 B Anproch =
Auto | Semi | Manual | Up/Down | out | preset [500.0 um
Monitor A Approach Z Volt | Autozero Hﬂ
Signal |T|:||:||:|.[Z Senvo) ﬂ = = [ Auto Scan [ Auto Retract
/Div. | 10.000 nm j L% Scan Console 22
Center 660.98  nm [ Gather[™ Continue ™ Monitor [~ Serve Hold [ Stop Data
Zoom Multi Func.
AU v Start = & ' Quit
v 28 askctiRegst, . Detak
scnivea| 9958 o AV intelee, dhelow
File | 'Suppr_qsses
Monitor B Comt. 1 | Amp. Ref. | -0.062 AlY
. : 2 | Scan Speed | 1.0B  Hz AlY
Signal |Am|:l|rtude j 3 | Rotation ’_IZI.D_ P NE
Jow. | 50000 mv ¥
Center -75.06 mV
AU %
W Ti

Mode Dual Line *| Time/D. 10 msec i Start | Stop | Quit ‘




8. Monitor Window

(2) Monitor console (cross-sectional shape).

Corresponding shape Difference shape

Topo,

Increase [I Gain], [P Gain] Reduce [I Gain], [P Gain]
Reduce [Scan Speed] Increase [Scan Speed]
Reduce [Amp. Ref.] Increase [Amp. Ref.]



8. Monitor Window

(3) Adjust each parameter.

LE scan Console £3
v Gather[ Continuel [ Serve Hold [ Stop Datz » .
et s Zoom . Monitor Win. | Mutki Func, - Correspond|ng Shape
_ Center _Select!,"Reg_i_:_;t Simple o . ; ; ; ; ; .

Scan Area| 9938 m l"| Initialize Ak Fllow . .
File | W Suppresses
Comt. 1 | Amp. Ref. | -0.069 AlY

2 | Scan Speed 1.08 Hz T;I

3 | Rotation 0.0 AlY
Scan Mode |2ch. Sirmul 7 ,Smn[:anvas
Pixels 256 ~| Rectangle Scan m
Lines 256 | Display Size 256 hd
1 Gain [0.06667 &V
P Gain | 00166 A[Y
A Gain | 0 A|¥| S5 Mode- =
Posiotion X 0.00 nm AW —

= IW —L Hold Time| 0.0 msec

Bias IW v &Y Data Type |Tn|:|n.[Senfn] ﬂ
Auto |on | LPF | 1000 kHz &Y
Auto Titt off s HPF | 0.000 Hz A|Y
P Gain LPF 0.500 kHz A|¥W| pange [ 180440 m A|¥
AGC Ratio [ 30 % offset | 0.000 v AW ]




9. Start Scan

(1) Start scan [Start].

L scan console £3
v Gather[™ Continue[™ [~ Serve Hold [ Stop Datz -
Zoom Monitar Win. Multi Func.
Start - . Quit e =
Center Select/Regist Simple — =

5] sanwrea| 908 om  A|V| Liniioeey dhelow

File | 'Suppressesm
Comt. 1 | Amp.Ref. | 0.060 A" 8

2 | Scan Speed 1.08 Hz EE

3 | Rotation [ 0.0 = AlY g
Scan Mode |2ch. Sirnul - »Sw(}lp[?nvasu E
Pixels 256 = | Rectangle Scan m @
Lines 256 | Display Size 256 A

I Gain 0.06667  A|¥W

P Gain [o.0166  A|YW ‘
A Gain 0 A|¥| SIS Mode > i
5 Gain i AlY¥| |off = ":’Ft |10 m | 0 200 400 600 8O0
Posiotion X 0.00 nm A|¥ o S'md’j anfec —[ﬂr_n]
vy [ o000 nm A|¥W Hold Time}] 9.0/ msec 0.00 90.22
Bias 0.000 y A|¥| pata Type |Topo.(Servo) -] [nm]
|T0po.(5ervo) j

Auto |on | LPF [1.000 kHz A
Auto Titt Off % HPF 0.000 Hz &
P Gain LPF 0.500 khz A|¥| pange [ 1804.40 ym A
AGC Ratio | 30 % Offset | 0.000 v &

View |[Plane ft  +|Cont. [ 195.0 | 4|¥|}]
Range |Auto ~ | Bright 0.0 alr

ol el | | -

3 Approach 22

Auto ]Semi | Manual | up/Down | out 500.0 um
Zvolt | Autozero . &|¥

[~ Auto Scan [ Auto Retract

(2) After the scan, move out [Preset] twice

Approach




10. Save image

(1) Select image and save as a raw data (*.XQD)

‘Fnem Setp(U)_Seon(s) Toollr)_Caer(c)_crapiic] e sove i 1 e
N ||:1|| L | z==n] B
ﬁ [, 7] E . ﬂ[l Type: ]TDDDQI’EDhV(DFM}(*.XQD} j Save
P — . : . |256Colors Windows Bitmap(*.BMP)
2 (009) 13n26001.xqd === Fle Name:  |556c0/0rs TIFF(*.TIF) Save(Together)
] - . . |Full Colors Windows Bitmap(*.BMP) _ _
" [JPEG(*.1PG) enwrite Quit
 |Al Files{*.#
10 sl Topography(DFM)(*.XQD) Make Folder
B ] Delete
= E] Path: c:¥spwin5¥img Colert Tl
Drive: 3
Network...
. -] =]
=
Folders &3 Files Comment 1 | Comment 2 |Comment3
[l
L=
i 0.5 1 1.5
[um] =
M
0.00 82.56
[nm]
Fle  :13n26001.xqd fi
Com.1 :
Com.2 :
Com.3 :

1 11 | »




10. Save image

(2) save as image (*.BMP, *.TIF, *.JPG)

Path: c:¥spiwi

Drive:

[~ Comment Overwrite

in5¥img

<]

[ (009)Surface Roughness (SPIWin) : 13n26001.xqd

! wY I [nm]
E 6.42

1991.701

0 [nm]
Z1[nm] Z2[nm] AZ [nm] Distance [nm] 2[7]

[ ]

[ ]

Ra 1 4.422E+00 nm L : 1.976E+03 nm

i (.
Eralmis Aveisoeine PV :4.309E+01 nm  ic : 6.587E+02 nm
Ag : 1.017E4+01 *
- 01.41
Ra : 1.053E+01 nm 7 Data Histogram[%] = Bearing Ratio[%]
p-v :9.14E+01 nm | e |
Rp : 5.080E+01 nm 40.42 1.65 4916
Rv 1 -4.061E+01 nm
RMS :1.332E+01 nm 0.00 LRy 100-G0
nm]  Peak Pitch - 40.42 nm
:6.398E+01 nm Pitch - 0.49 nm
Rz (10 Points)
S : 4.263E+06 nm2 File : 13n26001.xqd
S Ratio : 1.075E+00 Com.1 *
0.00 Com.2 :

o

1.66%
100% Com.3 :

(009)Graphics : 13n26001.xqd

File : 13n26001.xqd
Com.1 :
Com.2 :
Com.3 :

B ' Save File = | ] |t S
Type: |Ful| Colors Windows Bitmap(*.BMP) j Save
File Name: | 13n26001 ¥ Catalog Save(Together)

Quit

Make Folder

Delete

Select Data...

Network...




11. End

(1) Close [Easy Menu].

Exit &J
Save Parameters(Tempora
(2) SeIeCt [EXIt (X)] in [Setup (U)] and [EXlt] [~ Scanner TabI: p I_n;}can Param. =
[ Lever Table [™ Graphics Param. Cancel
[ Force Curve B
] [~ Sample Table
L [
L) [
I Z/V Curve r
™ Q Curve ™ Window Position
[]
[~ Others

(3) When the [Move Out] is displayed, press the [Stop] immediately.

Mowve Out

‘ Stop ‘

(4) Turn off the electric equipment part and PC



