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NaToea e TTadep+aied TeeamheTra
TTT00 é¢ ATITETe0déUTTE éToTaée (2) caaeioeol a ATToAddndA0pCIed Taida ThiTaaiey
TEE3TAETTA TT+-0€ 4T O01Tda. DafiTTéTeeol TITo0 o0aé, +0Tal TTAdd0 fa 1é0 adeée



HEAD

POWER EXTENTION
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View
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Velocity - max (béfi. 65)

Step (A) - 0.2 - 0.5 (Pef. 65)
NX xNY - 128 ¢ 128 (béfi. 65)
NL Corr - on (Pef. 65)

A: Scan dir - +X+ (Pef. 65)
Gain = 100 (béf. 65)
Lpass(kHz)=12 (bef. 65)
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CaToioeod ddeel neafestaarey (pef. 71)
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Adwv | Sub
T SP(nA) 8.581 | BUGw) 8.1
FFT| A3 | FB gain 8.3 |2 (A") 8
Tools [@ Feedback EXT (v) 8.8
RYZ | Dis i
y
T _ | Freeze XY
| Fl
Scan
I]ne‘ BT Sample thicknessz (mm) @ A.5
B N N N N N ]
USP Ll RUN | One Scan  |[Border.. | [ Exit 4 6 8 18 12 sec
L e EY}YhEYYYFYFYFY Y SFNENFT=TT TOFTEnT Trrs | eanta | ice | Rate et ianl alol
bei. 67
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Log | 2|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|
@ Modulation FB . - . e i i
E‘ J 0F# Iprtog | A Height }B. off I
1 off D: Off
@y il FB Break | : : :
Edhy ['scaN | DRAM [ MxN [PROBE [HoBUL [PHesE | ===> | 1° || T
Adv | Sub
- SP(nA) 8.581 | BUGw) 8.1
mo|| 68 ) FB gain 8.3 | Z (A) 8
Tools [ Feedback EXT (v) 8.8
HYZ‘ DiS‘ _|Laser
T | |Freeze XY
4
Scan
it || 50 Sample thickness (mm) @ 8.5
B
or |fe) RUN | One Scan |[Border I Exit ||| 2 6 8 18 12 sec
Spec Absolute
Iv |RUN
= Hanual
€. Jlook [" HMoving
Dot |71

béf. 68

3-41



Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Log | 2|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| 3| 7|
B —
Hod:- o S SN P— —
I | &, B! OfFf
Y
Q £l D OFf
y
Edit E{===>] 1"
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FB - Ipr - Low (Péfi. 73)

Scan A - Current (Pef. 74)
Velocity - max (béfi. 75)

Step (A) -0.2-05 ()

NX xNY - 128 6 128 ()

NL Corr - on ()

A: Scan dir - +X+ ()

Gain =1 ()

Lpass(kHz)=12 ()

Average = 1 ()

Drawing - off (Bef. 76)
Subplane - on ()

SP - 0.1 (béf. 77)

FB Gain-0.2-1(

& aTTTETEe038UTOé Tada1aod:
FB Break - on (bef. 78)
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Calibration ... ]
Adv | Sub P —
S — RESET SPH
FFT| A3 a2
1T "OSC" Taid e¢ ATaeodTieTre+anéed 6adagoadenoee,
étiar >" TTelT ToTiTaodeaaol adodea aatraa
ATaéodTh éT1afTa0 dafaa éTiafaré "Put"), a éTiafal
"Scan" aariaa eear feaiedraaiey, eear

Main |[[NT-MDT s |[z= -8 A %[ [FB Ipr-Low | 2]
View Uiew | Aall | << | 3> | Scan | Spec =| _¥B |[G0 _File |Scale| View | Edit |Option| 2| 7|
S | [ Y | : : : : : : : 1
beén. 87
A fie6+ad, anee TT AaTTO1 feaTedTaaTey AeaaT 404é0 1T X, Y (Tardeiadd eéc¢-ca
T342A1T TOGEEAAT TTAT TAdaca), TTEACTT enTTélcTaaol Tadaiaod "Scan”



A&y YOTAT aéép+e&0d Tadaidod "Scan" & Troeyd AraéodTnéTree (Pén. 88), & Ta
Oacoelioacd TTAEAATAAT Néafa cadaéod MTaéodTRETIEP 1T éefeé, ToTaday &a +adac
efoadanopuieé Aai 6+anoTé. A yoTi fieé+aa a6aao ToTecataeouny néaredtaarea TT aaritio
6+aficé6 & a fTara-affad oT+éad Aadaao ToTecataeoliy ATaE0OTAETTEY. A 0Oacéeucacd 10
TTé6+eT1 Tadag fiéafa e aaffha NTaéodTnéTree, E€T0T100a adfTépoiT OT+iT Trodadeaid
TOTTAE0AEUTT féara.

Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation O|#|7||=] _FB |[e0 [File |Scale | View | Edit |option| %] 7|
2D | 3 Scanning nA
Eii— 0 = B4 | : '
j:E‘ Q; Lithography ... i‘ (;(r-id
Q @ Probe Dptions. . Put—
Edit Approach Ce . 1.1‘7
Calibration ... |moo
fAdv | Sub — ' [Ty :
FFT| A3
To‘ols 4 |I“Inde I(v)
Y7 (Dis |F|/D Tines 28 | J
e —v—‘ [Points 108 [ ]
e [Fromtvy -1.8 [ ] : : : :
S — [Te & 18 [ ] I N
y [z w> scesa. | I : : : : : ;
Box @ [w Smoth ’_hSc:an _|Scope 2 4 6 8 18 12 sec
Spec
[ Exit ||| File |Scale| View | Edit |Option| ¢/ 7]
ﬂ@ m TR | : : : o
beri. 88
A~ 0 ~ o~ - o o ~ \ 0 DICETP o S NN ~N AN N ~A N N e
@3 lTadaraodh T1rdadaéypuea Tétuaal fiéaredraairey ("Step™, "Nx", "Ny",
-0 —~ — ~ hY ~ 0 -~ hY ~ -~ N A ZQ ~N m- O ee A e 7 N NN AN AN
"Border™) 1a a1ése10 éciaiyouily 1T Ndadtaiep i Téaatiaouven néairi

NT3603TRETTEY I(z) TOAAM0AAEYA0 ATATE
4 Tadacoa (aey NO

Wied yoTaT cadaeod a 1aifp TadaiaodTa NraéodThéTree & Aa0adddeod odzel
AraeoaTreTree (Defi. 89)
Main |[NT-HMDT s |[z= -8 A" *|f [FB Iprobe |2|
View |=| File |View | Edit | Tools [Operation ?||=| _¥B_|[e0 File |Scale| View | Edit |Option| $| 7|
ZD | 3W Scanning e nA g
j:E‘ @‘ Lithography ... 5
@ Probe Dptions. . : : : : :
Q;lc‘lit Approach ooo | o B3 | ——
Calibration ... - ]
Adv | Sub
£ — RESET SPH
FFT| A3 a2
0T Aai 10 0adaéoddenceéd 1TeiT TTe6+e0 aadiy ATTiTaaie: 1(2)
e Fb(z) 0Ta OT1 fié6+aa, anee Tadaotay naycl
TT4480=e Ange TasaoTay faycl TTaaad=eaadony T
fiedtaéo Ipr-log, "TadTaeo OTEUET 1Taa 1(2) (Péfi. 90).
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Main |[NT-HMDT s |[z= -8 A" *|f [FB Iprobe |2|

View |=| File |View | Edit | Tools [Operation O] #|7||=] _FB |[e0 [File |Scale| View | Edit |Option| %] 7|
2D | 34 Scanning nA
‘@‘ e B oo b b
j:EA 4 Lithography ... LA Grid
Qb‘ @ Probe Dptions. . Put
Edit Approach L ey . ~ boosodbasoosaacodiaacosaacoagioonaasooadioasaaonsaconaaoanoacy
Calibration ... =
4 4 RESET SPH SPEC OPTIONS
FFT| A3
Tools oD
v
HYZ | Dis () Tﬁ
P it
w |y Point Fiz) ; ;
S:_'an < |Frnm( FB(v) | J
[To ¢ FBG) : :
One | RUN I
: AR a— T
K =
Bor @ [® Smots———=van _|Scope 6 8 18 12 =ec
Spec
[ Exit | |Me| view | Eait |0ption| #] 7]
Iv |RUN| - - =
- T GO g T H |
ben. 90
TR NN e A - A~ 0N A mmO AN S T T G S by hY
1i0aéuT 04 Tadalaod0 TraéodTiéTree Teia+apo
. N T 2 A AMNme~s A AS AAASXAAN  EAexes 0 < x ~
A/D Times - ETeée+anoaT eciadaieé a eaxaTé +6a O0acdadoée Taroyzaiey i
I O S S P
Imiéaddpuei ofdadrareai;

i
Points - éTée+ano

AT 0T+aé Gadaéoadenceée;
From(v), To(v) - & aai iT1 fié6+ad 7a 6adT0aao;
Z(A) - ToaTa ¢TTaa T0 TTaddd1Tioe Toe fiTyoee dadaéoadefoeée (& aariTi Neo+ad 1a

ATE84 100 );

Smoth - fideaeeaaies 6adacoadeR0eEe:
Scan - iTy0ea ATAGOSTRETTE+AMETE 6ad0a0adef0eee TATTASATATIT AT ATYOSAT 4T 100
fearesTaarey (OTITada0ee).
Asy TAOATAT ATYOSy 4afiTé Gadacoadenceée TomiT Toeép+eol TT6&p "Scan” @&
A0f0aa8A TATAGTACT 04 Tada14000 (TAT3e14d (Pefi. 91): Mode 1(z), A/D Times=20, Point=100,
u

Main |[NT-HMDT s |[z= -8 A" *|f [FB Iprobe |2|
View |=| File |View | Edit | Tools [Operation O|#|7||=] _FB |[e0 [File |Scale | View | Edit |option| %] 7|
ZD | 3W Scanning nA : 2 2
Iy a4 -
j:E‘ ¥ Lithography ... A= Grid
Q‘ @ Probe Dptions. . Put—
Edit Approach Look
Calibration ... g
FFT| a3 -
- 2 |r10de I1(z)
Tools
HYZ | Dis |P|/]) Times 28 | J
e —v—‘ [Points 108 | |
o [Fromtvy -1.8 [ ]
ome | RN [To &) 1.8 | [
4 [z ") eo.0
L3 @ [« Smoth _I8ean _|Scope 6 a 10 12 sec
Spec
[ Exit | |Me | view | Edit |0ption| £] 2]
Iz |RUN i - - g g ]
ben. 91
e N e~ e i
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Main |[[NT-MDT s |[z= -8 A %[ [FB Iprobe | 2]

View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]|=] _FB |[e0 [File |Scale| View | Edit |Option| % 7|
ZD | 3uW Scaming coo nA : : : : : : : ]
4 4 Eﬂﬁaiiﬁgﬁﬂiglll Bod |
j:E‘ G—%‘ Lithography ...
Q @ Probe Options.. : : g 2 g
E;it Approach e T B3 oo P
Calibration ...
Adv | Sub
g RESET SPH
FFTI a7 n oo
Tifed Tamacey fa &1Tré6 "ONE" 7Ta 7TTéad néaredTaarey TTyaeouiy 1adéas.
floafTaeod aiT n TTiTUlp T0oeé Ta TéeiTa Aal Tai0T € faxieoa "Enter'. A Téfa
TROeEeeTddaba TTyaeouiy Oadaéoadenceéa 1(z), Ta TTed néafedtaaiey o0T+€a, 434 Tia aleéa
fiTyoa, € Tadead ThoaTaony Ta TTea iéaiedtaarey.

I Ted0d ATYyOU aCia TaTo eéeé TanETEUET Gadaéoadernoeé a daci(d 0T+éad, eee atéoe éc
YOTAT daxela Taxaceal ToaadTé éiTrée 10we éée écadewe "Esc”

ITiedaaiyy ffyoay Oadaéoadefioeéa Thoaaoly a TradaceaiTé Taiyoe 4T ityoey
Redacpidé. Anee al 6Toeoa Thoaaeol 44 &éy TTHEAA0POIAAT TOTATTOdA eée carefie a 6aée -
Tase ¥ &0a 8TTTE6 "Put” (Défi. 93)

Main |[[NT-MDT s |[z= -8 A %[ [FB Iprobe | 2]
View |=| File |View | Edit | Tools [Operation ?||=| _¥B_|[e0 File |Scale| View | Edit |Option| 2| 7|
ZD | 3uW Scaming boo nA : : : : : g : ]
A Eﬂﬁaiiﬁgﬁﬂiglll B4 | e
j:E‘ G—%‘ Lithography ...
Q @ Probe Options.. : : g 2 g
E;it Approach T B3 oo
Calibration ... i
Adv | Sub - | Options ...
g RESET SPH
FFTI a7 n oo

+80, "Line" -4da éT10a T0dacéa, "Grid"
adaéoaoenoeé 1T éTiafaa "Line" GaaiT

=
=)
c
[

T
-/
Qo
-
i°)
'_'
o

(@]

™
—_
(w)
D
=
(o)
=
Nt
2
-)

E3] [FB_ Iprobe | 2]

|[eo” File |Scale | View | Edit |Option| %] 7|

Scaming

Spectroscopy. . .

Lithography ...

Probe Options..

fApproach

Calibration ...

RESET SPH

Main |[NT-HMDT s |[z= -8 A" *|f [FB Iprobe |2|

View Uiew | a1l | << | 3> | Scan | Spec =| _rB |[G0 _File |Scale| View | Edit |Option| #| 7|

ey I sl : : : : : : : 1
ben. 95
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3.1.5.6 W TA0&yoeTii0a ia

M/9z
/92 - é€réaéuray adnToa
(local barrier height).
Aey eciadaiey MI/1Z iia+aéa
fiéToTNOl, Set Point, Bias Voltage, FB Gain) TTaaedapofiy a
(AT. T61é0 3.1.5.1).
i

ael e¢ TnoeeétacadTa 1
eciadaiea (bén. 97).

Main |[NT-HMDT s |[z= -8 A" *|f "[FB Ipr-Low |?2]
View |=| File |View | Edit | Tools | Operation | aAB | Ol#¢|7|| =/ Tl 60| File |Scale| View | Edit |option| #| 1|
2D | 3u FB : : : : : : ]
P =
ey NF
Y[ E
| o
Edit L e e e e e e o= il
EXT
Adv | Sub @
P i
FFT| A3 —=>B
P —
ben. 96
Main |[[NT-MDT s |[z= -8 A %[ " [FB Ipr-Low | 2]
View |=| File |View | Edit | Tools | Operation | aAB | O] #|7]| =] ——>a | go]| [File |Scale | View | Edit [Dption %] 7|
j:E @ Signals |Draw | Colors [File |[Misc
Y 1 :
Q= [ —oa |[EWEHE RESET
E:lit 3. FPeriodC BB [@ Repeat
Ady | Sub [Pause(s MxSin |
4 . 2 g H—ﬂx("*ci - Y-fxes
A : JLLL I 8.0
Tools CalcHMod N B.8816
: Hs E— orm .
®YZ Dis | Fhasel | Name Hodule
s A PhaseZ
D o | Laser | Ty
Scan ExtInl g 5
T | RUH| _ExtIn2

bén. 97

Caodl adfioaaeypory Tadaiaodl 1Tadeyoee:
Operation ® Scanning ® Modulation (Péfi. 98)
Frequency: Main = 21 éA6 (Peéf. 98);

Hi/Low - Low (béfi. 98);

SD Input - | probe (bed. 98);

Gain - 10-20 (befi. 98);

Amplitude - 0.5 (Péfi. 98);

Scan - Module (béfi. 98).
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Main |[NT-HMDT s |[z= -8 A" *|f "[FB Ipr-Low |?2]

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j —>A | 60| File |Scale| View | Edit |Option| $] 7|
T - - - - -
T Q Modulation FB . . : : : : :
y ¥ 0ff Tl A: Current ‘ B: orf | G|
Q)6 —I_‘ i OfF  |D:  Off |
y FB Break |
: [ scan | DRaW | NxN |PROBE [MODUL [PHASE | ===> | T° - R
Adv | Sub
4 4 SD Input Iprobe Frequency (kHz)
moir]| 68 ) LPass (kHz) 25.8 |Main 21.8 Harm 1 2|
Tools Gain 15.4 Hin 8.8 Numb 485
HYZ | Dis Phase a Max 275.8 Aver 20 1
y .
o Amplit (v)  @.5 SCAN| Module | & PUSH| : : : : :
L xB.1 x1 | x18 : : : : :
e 4 ‘ SRHS Normal LP 25.8 al. e e e TP
10 e tprjpet| i frou o e 1|
Bor @ H H H H H
Spec RUN One Scan H Border. . | | Exit | 8 5 18 15 SEC
| | 8T | 60| File |Scale | View | Edit |Option| 4] 7|
ben. 98
Aéép+adl 1Ta0eyoep fearada:
Modulation - Z drive (bef. 99).
Main |[NT-HMDT s |[z= -8 A" *|f "[FB Ipr-Low |?2]
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j —>A | 60| File |Scale| View | Edit |Option| $] 7|
i | seeme ! : : :
j:E @ Modulation FB @ = ‘B' R |
¥ d m Ipr—L : Curren 8 4
QJ& B o oee |p: oer |
y 0ff
Edit Prob.
1 | kN | PROBE [HODUL [PHASE | === 3
Adv | Sub
= 4 i Bias Uoltage |p Frequency (kHz)
mau]| &8 ) 1 Ext Dutput ||.B | Main 21.8 Harm 1 0
Tools Gain 15.4 Min 8.8 Numb 485
HYZ |Dis Phase a Max 275.8 Aver 20 1
p .
.|y Amplit (v) 8.5 SCAN| Module | & PusH| : : : : :
=)= x8.1 x1 |18 : : : : :
S::an ¥ ‘ YRNMS Normal LP 25.8 al. e e e UR—
@ xi0 NP |xpr|Bxt]  wi Jlow [ SR SR S —
I : : : : :
Spec RUN One Scan H Border. . a 5 10 15 Sec|
I I %7 | ol 'File |'Scale | View | Edit lontionl 2[7]
befi. 99
12 Ti0eEETa0a04a aTéeal TTyaeouny Taioeaaté fiedfae (befi. 100) (Taroeiad 1 TA).
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
2D | 3u Module : : : : :
S| — : : : : :
j:l: Q Hodu lat ion FB . ] L2 |
2 ‘ Z—drive | Ipr-Low fii Height
Q £ —I_‘ Cc:  Off
| FB Break |
Edit 1.1
ado|sun [ scan | DRau | NxN [PROBE [MODUL|PHASE | ===> | T°
v 11}
= = 3D Input Iprobe Frequency (kHz) g
FFT‘ 93‘ LPass (kHz) 25.8 Hain Z1.8 Harm 1 1.8 [
Tools Gain 15.4 Hin 8.8 Numb 485
Y7 [ Dis . Phasze a Max 275.8 Aver 28
P I .
v Groplie Gwl W SCAN| Hodule | & PUSH| 8.9
x8.1 =1 | x108
Sean ' | >RMS Normal |LP 25.8 : : : :
nne‘ RUN ) %18 NF | Ipr|Ext T m 8.8 | . R T e e
Bor E] H H H H H
Spec . RUN One Scan | Border. . 8 5 18 15 SeC
| | =| EXT | 60| File |Scale| View | Edit |[Dption| 4| 7|

béf. 100

=9

fie i
airéeodan "g0.1", "x1", "x10" 4 fied+aa 1Tadeyoee néarada 1a aaénoaopo.

Tadai 40871 “Amplit” TanodTeoliy Ta éefTaéiaé 6+anoTé (e ecidifaree airéeotaa a
2 0aca fiedTae Ta TROGEETA0A04 aTé=aT 0aéad ecTaiyouiy a 2 daca). Oaéxd TAda0e0a aTeTared
Ta eciaraiéd glia fiedfaéa Tée eciaraiée TadaiaodTa "Gain" (Téé TaéTi1 fiedfaed 1TeiT
agep+0l GfieeaTed TT earasd “lpr' (De. 101) ('x10 Ipr) ETYOOeseATon 61 iTwarey



Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]

View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
2D | 3u Module : : : : :
S| — : :
j:l: Q Hodu lat ion FB . ] 1.2 |t
2 ‘ Z—drive | Ipr-Low fii Height
£ _I_‘ c:  Off :
Q‘ FB Break | :
Edit 1.1 |
ado|sun [ scan | DRau | NxN [PROBE [MODUL|PHASE | ===> | T° :
v 11} H
= = 3D Input Iprobe Frequency (kHz)
FFT‘ 93‘ LPass (kHz) 25.8 Hain Z1.8 Harm 1 1.8 |
Tools Gain 15.4 (Hin 8.8 Numb 485 :
Y7 [ Dis Phasze a Max 275.8 Aver 28
| | . N
oo FEEE:* ) 8.5 | gean| Hodule | & PUSH| 0.9 ;
x8.1 =1 | x108 g
Sean | >RMS Normal |LP 25.8 :
s B x18 NF Ipﬁ Ext| Hi [Low 4.8
Bor @ g g g g g
Spec RUN One Scan | Border. . 8 5 18 15 SeC

| | =| EXT | 60| File |Scale| View | Edit |[Dption| 4| 7|

beéen. 101

Neidfaé Ta daéTiaracdoiy TTalwaol alwa 30 TA (& yoTi fiéo+aa Toéep+eol "610" pr
eée Triec¢eol “Gain”).

I TaTadaa Tada1a0dd, Taddéaeod a yoedeé Scan. Agy dadencdacee a Téifa “A” atidadeoa
fiedfaé “Module”, TaTdadeaied néaredtaaiey "®" (Peéf. 102), ofiocaiTaeoa dacaacaied Téfa
SPM Ta 843efiodadep 4306 feaTasTa (7adds6 “AA” (Pef. 103), ATecd “<>" (Def. 104)) e
caronoeoa iéatedtaarea “RUN” (Péfi. 105).

Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 3uW Module 2 2 2
= = H H
j:E @ Hodu lat ion FB . ] ; 1.2 |t
) Z-dvive | Ipo-Low | ¢ Height | B: Module :
£ —I_‘ : Off |p: ofr :
Qb‘ FB Break | :
Edit 1.1 |
ado | sun ['scan | DReW | NxN [PROBE [MODUL [PHASE | ===> | T* ;
v [ Su :
1 Signal i Velocity(A®ss) 1891 ;
FFT| a3 - . 1.8
a P A: Height Scan Step (A7) 8.31 B
Tools B: Module OverScan a
RYZ | Dis | c:  off NX = 128 ™ 2°N
o D:  Off NY = 128 ¥ NLCor 0.3
d_ :
Scan Gain 1 LPass(kHz) 12.8 fAverage 1 ‘
One | RUN 8.8 .
Bor @ : : : : :
Spec RUN One Scan | Border. . a 5 10 15 Sec

I I =l " ExT | 6ol File |'Scale | View | Edit lontionl &[]

ben. 102

Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low | 2]

View |=| File |View | Edit | Tools | Operation |[ AB . AB ABCD |:| —>a |[60 File |Scale| View | Edit |Option| #] 7|
2D | £ | [[Modulel] : | : B

béfn. 103
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Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]

View |=| File |View | Edit | Tools | Operation | aAB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 34 Module H
0K,

)Ll

Edit 1.1
Adv [ Bub
FFT| A3 1.0
Tools
HYZ | Dis

= 8.9
- |-t

Scan
One | RUN 6.8
BD; @ — = B 5 1‘8 1‘5 se‘c

ec i : i

5 2d =| _EXT | 60| File |Scale | View | Edit |Option| #| 2|
Iv [RUN v : : : :
.} |Look 4|
Put | [

Hisc 2
PCX| uB
Tl‘ npr-‘ 8|

-2
LA B: Height 4] 2 | 3] o 1 2 3 1
S7_SPM, v7.58, (C) 1997, NT-NDT, Russia [12:11 [z72/8323 Kb
bef. 104

Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]

View |=| File |View | Edit | Tools | Operation | aAB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 34 Module :
HR,

)Ll

Edit 1.1
Adv [ Sub
FFT| A3 1.0

Tools
RYZ | Dis

= 8.9
7H71 7Y7A

Scan | | e it (0 e ] 1)
l]ne‘ RUP[J\ 8.8
Bor @ - - i . ——

béfn. 105
Tadaoeod areianed, +0T Ta 4aTT04 eciddarey TI/1Z - aeeydo 14 OTEUET éTéagiray
A0NTOA TTOATOCAGUTTAT 4ad0ada a8y yeaéodTiTa, TT & &TéadlTay aanoéTiol
11/9U
/99U - eTéaglTay ATaéodagiiay TETOTTAOU ATAOTYTEE &8y yeadoaTiTa
Agy éciagarey fI/1U fifa+aéa fitéTadony oTrTadadey e ddeell nNéafedtaaiey (oai,
AETATAOU, Set Point, Bias Voltage, FB Gain) TTaaédapoiy 4T TTe6+aTey 610T@aé oTiTidadee

&CTA0aTeA (Def. 107).

3-55



Main |[NT-HMDT s |[z= -8 A" *|f "[FB Ipr-Low |?2]

View |=| File |View | Edit | Tools | Operation | aAB | Ol#¢|7|| =/ Tl 60| File |Scale| View | Edit |option| #| 1|
2D | 34 FB || : : : : : : : ]

40 = : : : : : : : ]
j:E‘ Q‘ NF
Q& Lr

| o

Edit L e e e e e e o= |

EXT

Adv | Sub @

P
FFT| A3 —OB

A —

befi. 106
Main |[[NT-MDT s |[z= -8 A %[ " [FB Ipr-Low | 2]

=] ——>a | @0| [File |Scale | View | Edit [Dption %] 7|

O | SCOPE OPTIONS 1
Signals [Draw | Colors |File [Misc

| odule [MEE RESET

=] [File | View | Edit | Tools | Operation | aB || o2 7]

View

Edit
Ady | Sub [Pause(s MxSin |
4 . 2.5 H—ﬂx("*ci - Y-fxes
A : % ke 8.0
Tools H alcHo
: Hs E— Norm B.8816
®YZ Dis | Fhasel | Name Hodule
= 4 g PhaseZ
D Laser | [[Exie ]
Scan 2y ExtInl 7 3
IJ“e‘| RUH| _ExtIn2
ben. 107
Caodl adfiocaaeypory Tadaiaodl 1Tadeyoee:
Operation ® Scanning ® Modulation (Péfi. 108)
Frequency: Main = 21 éA0 (Pef. 108);
Hi/Low - Low (béfi. 108);
SD Input - | probe (Pef. 108);
Gain - 10-20 (Défi. 108);
Amplitude - 0.5 (Péfi. 108);
Scan - Module (béfi. 108).
Main |[NT-HMDT s |[z= -8 A" *|f "[FB Ipr-Low |?2]
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j —>A | 60| File |Scale| View | Edit |Option| $] 7|
I T | A R B
0%, e e tow | Af Curcent [B:_oee |y T R A
= —I_‘ C: Off  |D: OFF |
Qb‘ FB Break _|
Eet ('scan | DRAM | MxN [PROBE [HoDuL [PResE| === | 1° || |
Adv | Sub
4 4 SD Input Iprobe Frequency (kHz)
moir]| 68 ) LPass (kHz) 25.8 |Main 21.8 Harm 1 2|
Tools Gain 15.4 Hin 8.8 Numb 485
HYZ | Dis Phase a Hax 275.8 Aver 20 1
o . . . Amplit (v)  @.5 SCAN| Module | & PUSH| : : : : :
Yy xB.1 x1 | x18 : : : : :
e ‘)RHS Normal LP 25.8 a ._.?._.”._.”.?.”._.”._En._.”._.”?_.”._.”._?
o x10 NF |tpelExt| Wi [Lou - T 1|
Bor @ 3 3 3 3 3
Spec RUN One Scan |‘Border.. | | Exit | 8 5 18 15 SEC
e e EERERE}R}R}R}REREREREE s —T—EAT | 60| File |Scale | View | Edit |0ption| # 2]

béfn. 108

Aéep+adi 1Taogyoep 00T Ta8UTTAT Tardyediey:
Modulation - Bias Voltage (Péefi. 109).
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Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]

View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 3W Module g g g
4 : : : : :
j:l: Q Hodulat ion FB o | o | L2 |
4 A Z—drive Ipr—Lou N N
Q |E [T C: Off  |D: OFF |
y 0ff
Edit Probe = 1.1
ado|sun 1 Zarioe kM [PROBEMopuL [PHASE] ===> | 1
= = H Bias Moltage [ Frequency (kHz)
FFT‘ 93‘ 1 Ext Output .a Hain 21.8 Harm 1 L
Tools Gain 15.4 Hin 8.8 Numb 485
HYZ | Dis Phase a Max 275.8 Aver 20
Y [ .
v GIyplike Gob 045 SCAN| Module | & PuSH| 8.9
x8.1 =1 | x108
Scan < | >RHS Normal LP 25.8 : : : :
I]ne‘ RUN %18 NF | Ipn|Ext Hi m 8.8 | - PRI, ERTRPPI, e e :
Bor @ : : : : :
Spec RUN One Scan | Border. . a 5 18 15 SEC
| | =| EXT | 60| File |Scale| View | Edit |[Dption| 4| 7|

T2 THOeeETada04 4TeeaT TTYASoUNY TaTosdaTé fiedras (Den. 110) (Tarseias 1 TA).

Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
2D | 3u Module : : : : :
ad " : : : : :
O Q limimilartiom bl T T 402 | e
£l 4 Bias Vo | Ipr-Louw + Hely R
Q |E _I_‘ C: Off  |D: Off
| FB Break |
Edit _ 1.1
o [ scan | DRau | NxN [PROBE [MODUL|PHASE | ===> | T
v A
- ‘ 3D Imput Iprobe Frequency (kHz) 5 5 5 5 5
FFT‘ 93‘ LPass (kHz) 25.8 Hain 21.8 Harm 1 LB [
Tools Gain 15.4 (Min 0.8 Numb 485 ;
HYZ | Dis Phase a Max 275.8 Aver 20
P I .
o Gropdt ol O3 SCAN| Hodule | & PUSH| 8.9
x8.1 =1 | x108
Sean | >RMS Normal |LP 25.8 : : : : :
I]ne‘ RUN %18 NF | Ipn|Ext Hi m 8.8 | GouRcEAuARaAaaD S e UUTRORRTTIN :
Bor @ : : : : :
Spec RUN One Scan | Border. . a 5 10 15 Sec
| | =| EXT | 60| File |Scale| View | Edit |[Dption| 4| 7|

bén. 110
Ta0aia0dTi “Amplit” TanodTeouny fa eéraéiaé 6+anoTé (roe éciararee aiveeodad a
2 daca NedTaeé Ta TNOGEETA0a0A aTexal 0aéxed éciafyoliy a 2 daca). Oaéxed Tadaoeoa afetaiead
fa éciafaiea gdia fiedTaga Toe eciafatee Tada1aodTa Gain (Tde T1aéT1 fiediaed 1TelT
aéeép-+eou oOfeeatea TT éafaed "lpr' (Pef. 111) ("x10 Ipr") éTyooeseaioq o1 iTxadiey
airéeodan "60.1", "x1", "x10" & fied+aa 1Ta0eyoee Tardyxeaiey fa adénoaspo
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB | 0| #|2]| =] ——>a |[e0" [File |Scale | View | Edit |option| %] 7|
2D | 3u Module : : : : :
j:l: Q Hodulat ion FEB o |B. Hodu1 | .2 | e
4 4 Bias Vo | Ipr-Louw + Hely R
Q | - BJL_‘ C: Off  |D: OFF |
i 1.1
ndEd lst . [ scan | DRaW | NxN [PROBE [MODUL |PHASE | ===> | T°
v 11}
= = SD Input Iprobe Frequency (kHz)
FFT| A3 | LPass (kHz) 25.8 |Hain 21.8 Harm 1 1.8
Tools Gain 15.4 Hin A.8 Numb 485
®»YZ | Dis Phase a Hax 275.8 Aver 28
—x—‘ —v—‘ Amplit (v) B.5 scaN| Module | & PUSH] B0 | oo e e
=] 6.1 x1 | x18
Scan : == | >RMS Mormal |LP 25.8 : : : :
u“e‘ RUN - m,ﬁ[}% M’E 8.8 | .- TR TR R socossassacasscge
Bor |3 : : : : :
Spec RUN One Scan | Border. . a 5 10 15 Sec
ol =| _EXT | 60| File |Scale| Wiew | Edit |Option| ||

befi. 111
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Nediaé 14 036T1AaT4080MY
rTieceol “Gain”).

I'T4T4034 Tada1 4000, Tadaéae0d a yoené Scan. Aéy daaefiodasee a Téra “A” ataideod
fiedfaé “Module”, TaTdadeaied néaredtaaiey "®" (Peéf. 112), ofiocaiTaeoa dacaacaied Téfa
SPM Ta 03iefiodadep 4466 feaTasTa (faadss “AA” (Pef. 113), fifecs “<>” (Pef. 114)) &
CAT6ROG0A ABATEdTAATEA “RUN™ (Défi. 115)

Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 3 Module : : : 2 g
ii (:% Modu lat ion FB o |B. Hodu1 | .2 |
.l | Bi L) 1 —L . E1q. . odu le
Q& ML'M C: Off  |D: OFF |
| FB Break |
i 1.1
ndEdIStb [ scan [ DRaW | NxN [PROBE [MODUL [PHASE | ===> | T°
v 11}
A —— Signal  Dir. ; o
- . fg“a ir Velocity(h /f) 1891 ‘o
a P A Height +H+ Scan Step (A7) 8.31
Tools B: HModule == OverScan a
HYZ [Dis C:  Off — NE = 128 [w 2°N
D: oOff <— NY = 128 [@ NLCor 8.9
—R-|-¥-)
Scan Gain 1 LPass(kH=z) 12.8 Average 1 ‘
One | RUN 0.8
) | | | |
Bor @ : : : : :
Spec RUN One Scan | Border. . a 5 10 15 Sec
| | =| EXT | 60| File |Scale| View | Edit |[Dption| 4| 7|

ben. 112
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
‘ View |=| File |View | Edit | Tools | Operation |[ AB . AB. | ABC | ABCD |:| —>A |[G0 File |Scale| View | Edit |Option| #] 7|
2 | 1 | ”Mnju'ln [ B B B B L
ben. 113
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools | Operation | aAB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 3uW Module : : : : :
P : : : : :
Y
oy |
Edit 1.1
Adv | Sub
P i
FFT| A3 1.0
Tools
HYZ [Dis
P I
8.9
_H_ _Y_
F|
Scan
One | RUN 0.8
p
B N N N N N
o Ei] a 5 18 15 SEec
Spec
=| _EXT | 60| File |Scale | View | Edit |Option| #| 2|
Iv [RUN - : : : :
(.) [Look 0.2 ST O OO U UUUR SOOI
Put | [
Hisc 8.1
PCX| uB
P
1 fer, 6.8
-a.1
CBLZ | e
B: Hodule 8 1 2 3 4 nh
S7_SPM, v7.58, (C) 1997, NT-MDT, Russia [13:82 [272-8323 ¥b

bef. 114
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Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
=] [File | View | Edit | Tools | Operation | aB || O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|

Module : : : : :
1.2 |

View

a 5 18 15 SEeC

Spec olil AT Heiaht lel 1 1wl

V>
]
=)

) (D> -
N mm\ O~
-
o™
o

Tréo

: DU =m
835
- D’ -
S o=

, =
Do Qx

)
)

-/
8
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Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
M,
0 @ it 0 N o s | CAURRSUR SRPUUNNNOE SRR SO SO

W oes Ipr—Lou PR .
c:  off  |Dp:  off ||
Qo, =l FB Break _| : : : : :

Silnc I D D T T TR e R S R e

Adv | Sub g
S Signal  Dir. Velocity(A®ss) 1891 :
FFT‘ 93‘ A: Height e+ Scan Step ") 8.31

Tools B 0ff —> OverScan a
RYZ | Dis C:  off —> N2 = 128 [m2°N
» 4 v 5 D 0ff <—— NY = 128 [ HLCor

4 J

Scan Gain 1 LPas=(kHz) 1Z.8 Average 1
1 T .
o : : : : : : : ]

S g RUN | One Scan | Bordew. . Exit | P 2 4 6 8 18 12 =sec
I"" RUN Relative B =
€. LooK (amal 8.2 | oo

[ Mowving
Put | 2]
beéen. 116
Main |[NT-HMDT s |[z= -8 A" *|f FB Ipr-Low |?2|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
) I 0909090909000

3u
Q Modulation
=) ceertn —

Qo, =l FE Bre :
2 scaN | DRaW ™ |
Adv | Sub
4 2 Signal 1 :
FFTA 93‘ . Height + 31
Tools : 0ff
HYZ [Dis
y It
™
_H_ _Y_
F|
Scan

e e | e ——

RUN One

Spec
I I 0| File |Scale | View | Edit |Option| 4| 2|
beéen. 117
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB | O|#|7||=] _FB | 60| File |Scale | View | Edit |Option| %] 7|
2D | 34 Scanning e nA
Iy oz
j:E‘ ¥ Lithography ...
Q @ Probe Dptions. .
- A h
Edit EEXCSE 8.1
Calibration ...
Adv | Sub
- — RESET SPN OPTIONS
Tools 1wy |— : : :
RYZ | Dis an 1 = [ : : :
4 4 Point gy TR SR PPV SUSUUPTOE SUPRIN
R |-y — :
A [From¢ FBC) [ ]
can o (PR [ | : : :
One | RUN m_ }oono00@00a00000 0800000008003 000000
P z (A———1
Ext(z) : : : :
Bor @ [w Smots———=can _|Scope 4 6 P 18
Spec o
1v | Run| _Bxit | |Tscale | View | Edit [Option] 4] 7]
v TT = T 1

befi. 118

TTied yoTaT fiedacdo aafioadeot:
“Operation” - “Spectroscopy” - “Options” - Mode 1(z), Z(A)=40 (béfi. 119, béf. 120)
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Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
=] _File | View | Edit | Tools [Operation O|#|7||=] _FB | 60| File |Scale | View | Edit |Option| %] 7|

View

2D | 34 Scanning e nA : :
j:E‘ ¥ Lithography ...
Q @ Probe Dptions..
- A h : :
Edit PPYroac BLL |
wetolleuts Calibration ... W : :
FFTA 93‘ |I"Iode
Tools 1ted |— g g g 2 2 1
RYZ [ Dis an 1 - [ : : : : : ;
4 4 Point Fiz) L acaoo0dpennsnsssadheanasssnacgaasasaassaencnnansnnduoaansnoond]
R |-y I
o [From¢ FBC) [ ] : : :
Mo (@ [ 7 (| . = i |
One | RUN Ext(v) |— S SO P PP PP
y Z (A - : : : : : ]
Ext(z) : : : |
Bor @ [w Smots———=can _|Scope 4 6 8 18 12 soc
Spec o
. |RUN| | Scale | View | Edit |Option| #|72]
v TT = T 1
ben. 119
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation O|#|7||=] _FB | 60| File |Scale | View | Edit |Option| %] 7|
2D | 34 Scanning e nA
‘@‘ P03 SO SO SO OO SUSUUNNN SOOI OSSO
j:E‘ ¥ Lithography ...
Q @ Probe Dptions. .
~ Approach 8.1

Calibration ...

W SPEC OPTIONS

Adv | Sub
A RESET SPH

FFT‘ 93‘ ||"|ode I(=z)

Tools

e [aD Times 7 [ ]
e [Points 62 [ ]

_Hs_ iy [Fromtvy -1.8 [ ]
cCan

[To w3 1.8 | |

One, FUN [2 @y enB |

BD;' @ [w Smoth _|Scan _|Scope 4 6 B 1‘8 1'2 Sec‘
eC .

. P|Rur|| | Scale | View | Edit |Option| #|72]
z TT = T 1
beéen. 120

& a0TTET0l TA TT+T6p MTAGOSTRETIEp (Pefi. 121).
Main |[NT-HMDT s |[z= -8 A" *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation =| _ ¥B | Go| File |Scale| View | Edit |Option| 2| 7|
ZD | 3uW Scaming nA
4 0 e TSR TES UV S VOO SN RO SO
j:E‘ Q; Lithography ... E Grid
Y= Proe Dptions.. | g | B
E:lit fipproach noo Luuki RN SRS A T S S e o sa— |
Calibration ... . g
Adv | Sub — | Options ...
A RESET SPH
FFT| a3 Aan
ben. 121
A TéT4 TNOSEETA0a0A TTE0+A4T A0a0e+aNeTa ecTadaxaTed cadeneiThoe 1(2)
132140 caaeneiTroe asy “T-AT0 6TOT@AE” & “OToToaé” &480 (Def. 122, Pef. 123)
Anee fiTaa I+ & 442 daca TOTeNoTaeo T0e Z < 3 A, éaéa fi-eoadofly T+aTl 6ToT@aé (Pbef
122), aiée 1éé Z < 10 A (Pefi. 123), oT N aafiTé €déTé aulda 1TelT TTed+eol aoTiiTa
dacddoared 1a ATTA. Ange &8 Z > 20 A, 0T 0a8Té €48Té 0aaToaol Ta fedacdd & a4 Taar
cataieol
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I(z) 1(z) g

=| E¥T|G0|Fil|Sca|vie|Edi|opt| ¢|7| |=| EHT|GO|Fil|Sca|Vie|Edi|opt| $| 7|

a.85

—8.88

—B8.85%

e
b 6Tdadeaiey @adtatl aaéaacacai (“Operation” -“Approach” - “Mover”
2 4 (

ATéaeoa a 1at Y i
(Défi. 124)) & aéép+e0d “Remote” Ta 4 11 (Défi. 125)
Main |[NT-HMDT s |[z= -8 A *|f [FB Ipr-Low |2]
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| | 7|
ZD | 3U Hover | Probe Laser Adjust H H H H 1
j:E‘ @‘ Foruward
) Fl:lne Step |Until ESC| Rate 3 |
Qb, @ Backward
el One Step |Until ESC| Rate 20 |
ﬂdu‘ S"lb‘ Remote (mm) [w Fast
FFT | A3 4.8 ..___._.
- 0.0 3 1.8 || : i
ools — H H
uvz | Dis Landing | Rate 28 Exit ; ;
P I
. Z | 60| Scale|View | Edit |Options|| i
== - - - -
Scan m
One | RUN 3660
5 : : ]
o @ 6 8 18 12 =ec
Spec
: : : : View | Edit |Option}$12]
(. [Look 8 5 @ 15 28 M
= ‘
ben. 124
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Main |[NT-HMDT s |[z= -8 A *|f [FB Ipr-Low |2]
=] [File | View | Edit | Tools |[Operation _ AB , Appro View | Edit |Option| 3| 7|

View
2D | 3W Hover | Probe | Laser Adjust
4
j:E Q Foruard
) Fﬂne Step |Until ESC| Rate 3 |
Q‘ @ Backward
Edit One Step |Until ESC| Rate 20 |
ﬁdu‘ S“h‘ REthER(mm) 4.8 [w Fast
Rl GE) uAy= 8.8 un ‘ [t
Tools
wz | Dis Landing | Rate 28 : :
y : :
|y Z | 60| Scale| View | Edit |Options| |
4 - - - -
Scan m
One | RUN 3660 | ... ........ ......... .................. ..........
~ : : : : : ]
@ : 2] 8 18 12 |sec
Spec :
: View | Edit |Option]#|2]
Iz |RUN :
i 3595 : : §
. [LooK a 5 1@ 15 z8 BN :
p—— T I H
ben. 125

@L} ATETATEA
6auoa UEEU THoT0TeeTU T0e aarTefaiee érrarad
“Forward”+”Until ESC”. 13 Tdé1aiyé0a aa aa¢ TATaTé 1aTadraeinoe

PN O m~ —~

A T&ip “Probe options” Toéép+&0ad Tadaoiop faycu (Pef. 126). ToeT
fiéafada e onoaiTaeoa aiT fa O6eénacTad.

Main |[NT-HMDT s |[z= -8 A" *|f FB| Ipr-Low |2
Uiew |=| File | View | Edit | Tools | Operation | B | ol2)z]=] e |co] =i LR |
2D | 34 nA : | Set Point (nA) 0.831 [
8.2 il Bias Uoltage (v) a.1 ]
j:EA @4 : Feedback Gain 8.616
Qb‘ @ g E JLaser-
Edit 8.1 |- . _I%Feedback
Adv [ Sub : :
FFT| A3 8.8 | = = =
A4 R (A°) ¥ (A" Z (A°)
Tools
31419 | 33604 | @ |
RYZ | Dis |
4 8.1 il | u | o i
PP ]
Stan |
S = : : 1
befi. 126

Aagaa:

NTyol 8TéTaéo NO .

170ToTeiT atoatieol Tadacad ¢ TThaaT+iTaT Tanoa fa TUacThéaiada, fa Toeéaday
ATElU@ 0 ofieéeé é aadeatdép Tadacoa

AUGégp+eol Tédaiea TeE0THETTa 00T 48a0TT “Naol” Ta 46Téa TOoeaToa.

AGéoe é¢ 0Tdadéypi1aé ToTadaT 10 Taxaoeal éiTrée “Exit” a 1aip éiTrée “Main” a
63aT1 0486 yédaia (Péf. 127) eéé Taxacedl O0Té0eTiaéliiTé écadewe F10 (TodaaadecaeuiT
38301 Afi4 T0860004 T1ATP i TTITGip ESC, &7a+4 F10 T4 A3aaT0ad0)

Window | Options | Help sm_ |[z= -8 A X FB| Ipr—Low | 7|
Ui|eu | =] _File | View | Edit | Tools | Operation | aAB || 0| #|7||=| _FB | 60| File |Scale | View | Edit |option| %/ 7|
on | = | |/ [ na T : : : : : : 1

bef. 127
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o (v (@
o
& o
- o
S o

> (D>
%
=)
1§

>

=
o Y
(03
o
Do
D
-

X
(04
o
o D =
D =) =)
Do

AQA&TO eaT0e6aa80a cadefied To Tadacoa & cada+e. Aey »afoéed TadacoTa, Tde OfieTaee
+0T T40 T0xa0 4 a0TTa0TTI dacdawaiee, GATATT enTTElcTAd0l 0040ATEUTOA éaT0oecaadsn
48e1Té 70-100 T&7. YOT TTCATEYa0 ecadaedol daTadavcee, naycaiiTé i aTeUoTé NeETé 0daiey,
TTHETEUEO Ta ETOTOEED 6aT0ecdaddad Tia Ta ATcieéads. TAO+TT Tia T4 &AT¢ieéado & 1a
GaT026323030 46eTTé 150 T61. Agy daaTo0 N a0TT1adTOT dacdacaiedl 04TaTad efrTelcTaaol
4Té3d 46eTT04 6aT0863A3400 46T 200 TéT, TTHETEIEO TTé ATE4a +0an0acoacuTa é aTéTaal
feéeai. OTeed TOTTAGOUY & & féd+ap, éTiaa TATAGTASTT JaaToa0l 4 ddxéia 4TETAOs fee e
TTé0-aTey O0TITada0ee TATTAGATATIT &ée TTNEAATAA0acUTT. CAadnl 6aTarfa éafoeedaasn
46&1Té 150-200 Té1. EJTHA OTAT, 48y eciadaiey aTéTans fée rédatacia+tail Toyi TOATeuTaé
Gar0265a30. Aey 8a4To0 i TyiéeTe Tadacoaie E0+od enNTTElcTAA0l aTEad Tyiéed aeerifaa
@ar0e64a300. TaO+TT 48y aThoeaxdiey TeTeTacuiT aATciTeiTé fiééd Ta arcadda (108 1)
ATAOAOT=TT eNTTEUCTAN0U aT0E3a300 48&TTé 150-200 TéT & 2af0éThoup 0.2 - 0.3 i/i. Tae
eciddaTee &TeacuTTé ®AM0ETHOE €& AycéThoe TaTadTaeiT enrTeélcTaaol earoesdads,
dacTTaTiiTay +afioToa ETOTOTAT cal 01T A0@a +afioToh TTadeyoee

Aéy T&Ta0a Terd TOCAAAATO AATTOA 1T TATTIO &¢ 0&TTA 8841 14200 6aT086a340TA
&cAT0AABA24T1 06 TO-TAD

Tun A B
KaHTu/1eBepa
Min | Iypical| Max Min | 'lypical | Max
HAnutia
1.6 mm KAHTILTeBepa, 200 90
[, um
upuHa
T, O - pr 40 60
w o W, pm
*TomumHa .
e KAlTHICHCPa, 1.6 L9 2.2 1.6 1.9 2.2
g pm
\Q A *
” Pesonakchas | 49 | 50 | 60 | 300 | 350 | 400
yactoTa, kHz
B .
B *Cunopas
Ll v L] Ko:lgraﬂra, 1.8 3.0 42 | 24.0 | 30,0 | 36.0
w - ~ N/m

- 33aeon edeaeciO 14144 10 T1;
- a0iiToa 360 7 181;

- 04TE T3e a3d@eTa 220;

- &H6a TATATAYOIAY
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pefi. 130 pef. 131

1) PhoeoTaT+10é aeio aééaatiza
2) bficeoTar+=10é aeio aééaatiza
3) Nob6xeiile 6110

4) Néaiéa-caxel

5) OeeénaoTo Tearée-caxeia

6) PhoedTaT-T0é 4&T0 OTOTAETAA (BAAT+aa Tardaseaired)
7) PRoedTaT-T0é 4810 OTOTAETAA (TAd0aaT+44 TardadcaTed)
8) Eacad

9) x20536f

a
10) EdO@éa dacudia aey rTaéep-aiey NO N -aceaatoa éee NN -i
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HOJMKOPOBBIE
ILTACTHHBI

ben. 134 ben. 135
TT4285€08 pfioedTaT+104a 4&100 1, 2 0aé, +0Tal OTTA0 AeT0TA TTragé a T0adaaiTaa
48y T€0 4TacAa & TRATATAS0A 6TTO 3, adatiay a4T 1T +afTATE f00aced. AddGTeé caxei-Téarés
TTETRE0a Ta i0Téeé 7adddo, TT Ta OENed0Ea 43T (Pén. 132)
Aéép+€0d TOSATO 00T14Ga0TT "fAoU" Ta €e0daTé Traraée (Pef. 23). Caronoeod

TOHTAOAT 10 OTAAAEATEY TOGATOTT S7_spm.exe.

A 83aTT 4300141 6360 yédara (Pefi. 136) A0440@04 e6ATOTT T1hweé éiTrés “Main”. A
dafednaseifly Térd a0addeod “Options” & "éeeéreod" &3aTé eiTréTé i10weé. ANaddeod
ATIATA0 “Load” & "é&eéresd” &&aTé eiTréTé i10weé. A Tiyataweify Aréféd O6aésTa
a0430@08 Oaéé justafm.opt & caddoceod 3aT (Péf. 137). Ta yédaird iTieoTda Al 6aeaéod ode
TEéTa: TEiT 0rdadcaiey TOGATOTI SPM & 43a TéTa anodTar1ad ThoeesTasaoTa "NF" & "LF".
(Péfi. 138). A TéTa "LF" 3&3efoded0aofy eciafaied oTéa OToTAaeTaa, A0CAAT 1T TOETTATRAl
TOOARAT TTAT 80+a 63cA0a TTTA04+TOT ECAGATI ear0esdadda (Pefi. 6). A TeTd "NF" - ecidfared
0Téa OTOTaéTaa, AGcAATITa TOGETTATEAT TOdamATiTAT 6€0+a TWOTATEUTOT  &ciearti
@ar0eedadda

Main |[NT-MDT SFH_ [[z= -8 A X FB| Normal F | 7|

Ui|eu |j _File | View | Edit | Tools | Operation | 4B || O|#|7]|=| _FB |60| File |Scale| View | Edit [Option| #|7|

on | || ; ; ; ; ; ; ; ;
ben. 136
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Window Help | Exit || SFH_ [[2= -8 A" *|f FB | Mormal F | 2|

view [V | Fait | Tonis | Onaeation | O|#|2||=] B |e0| File |Scale| View | Edit |option| #| 2]
2D | 3u Save nA : : : : : : : ]
jj:A@ Resolution.. F..% [

Q E Colors. ..

Eaip Palette... S7_SPH.DPT st 0.1

adv | sw House Rate.. ,W
4 = —_—————— Time
FFT‘ HBA Size 8.8
Tools
HYZ | Dis
|
| |
Scan
befi. 137

Main |[NT-MDT sFn [[2= -8 A" *|f FB | Mormal F | 2|

View |=| File |View | Edit | Tools | Operation | aAB | O] #|7||=] _nF | eo]| File |Scale | View | Edit |Option| %] 7|
2D | 34 I : : :

y J T PO ) RSP TIPS PSP PO S TP
0|,
°y Cal : : : :
Adv [ Bub
47
FFT| A3 ol
Tools
HYZ | Dis
= A N N N N
R |-y BB | e
|

Scan
One | RUN g g g g
o : : : :

or | (] 8 5 10 15 28 |sec

Spec
o |ron =] BN 60| File |Scale | View | Edit |option| $7]

i A : : : :
¢.) [Look ZB | e

Hisc
PCX| uB 8\

4
T1 |Apr -18 |-
J4
-28
-38
-48
Wﬂl ﬁLﬂ a 5 i8 15 sec
Name of current input |14:54 |2?2/3339 Kb
bén. 138
Aéép+e0d €acad "éeeéioa" caaTé eiTréTé 10geé fa ei1Tréa aéep-+afrey éacada a
4800 TA6 ~afoe yesaTa. A& 6aa0 aTemal foacl eBARTOT (Def. 138, Def. 139) & aéép=eolfy &acad
fa NN I &TéTaéa.

Main |[[NT-MDT sFH_ |[z= EIEY] _FB| Hormal F | 7]

View |=| File |View | Edit | Tools | Operation | AB | O] #|7]|=] _nF | eo]| File |Scale| View | Edit |Option| % 7|
2o | zu || || nel| : : : [

béfn. 139

Aéep+e0d eciadaied fnearasta TioeeseTadaoaie, Tazad 10oip é1TTéé GO a éaxati



e i T ey
Té1ad ThoeeéTaoadTa 0, Tard0eT40 +10TA (Pén. 143). TAAATIT adatiay aéio 1 (Pen
133) & Tai6 e &aodaop O 4TAdéoanu TaéneTaeuTTaT nédfaca a epari Téfa “LF” eeéé
“NF” (Défi. 144). Adatiay ae 1o 2 (Pefi. 133) 4TA360400 TaéfieT0Ta ieaTaca a oT1 =4 Tera (Def
145).
s |[z= E I E _FB | Normal F| 2| s |[z= ECER _FB| Normal F| 2|
O|#|7||=| _NF | 60| File |Scale]| View | Edit |Option| $] 7] T O|/#|7||=] _NF |6e0| File |Scale| View | Edit |Option| #]7]|
Wl ' L : i b
=38 =54
a 5 18 15 sec a 5 18 15 sEC
=| _LF | 60| File |Scale| View | Edit |Option| 2] 2| —=| LF | 60| File |Scale| View | Edit |Option| %] 2]
A o [
e a
-58 -58
'] 5 18 15 SEC a 5 18 15 sec
[15:18 [272-8389 Kb [15:1@ [272-8389 Kb
ben. 142 ben. 143
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E I EA) FB| Normal F| 7| E I EA FB | Normal F | ?]
=| _WF | 60| File |Scale]| View | Edit |option| | 7] =| _NF | 60| File |Scale| View | Edit |option| #] 7]
w, i E : : : Wl T g : :
8l
-58 |
é 5 18 135 sec a 2 18 15 sec
—=| LF |Go| File |Scale| View | Edit |0ption| 4| %] —=| LF | 60| File |Scale| View | Edit |Option| #]7]|
mA [ : ‘ : : mA [ : : : :
-58 -58
] 5 18 15 S-ED a 2 1.3 1-5 3.EC
[15:18 [272/B389 Kb [15:1p [272-8385 Kb
ben. 144 ben. 145
TTA0TOR0A 448 TTNEdaTed Tradavee avd odac. Naéneiasiiid ¢iazaifey Nearaera a
TéTad “LF” e “NF” AiTT0aa0Nn0adpo oT+1T10 TTradarep é6+a éacada fa éaioeedaas
15Taddéa: TROTOTaTT atciieod NN N -4TETAé0 ca é80@é6 14 (Dén. 133) TéerTareieoca
da. Ta eencd aaeTé adiaae AQ &Té T0 0484400 6adaéoadTop 460B8a80ETITOp éadoeio é6+a
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SFH__ |[z= a8 A" [* [ _FB | Mormal F | %] SFH_ |[z= a8 A" [* [ _FB | Mormal F | %]

~— Ol#lz2]|=]l_nr | 60| File |Scale]| View | Edit |Option| | 7] Ol #lz)|=| _NF | 60| File |Scale | View | Edit |Option| $]7]
W, m@mm”mm;m”mm;mm“m”;mum”mj L mémm“mm;“mmmém“mm”;m"mmj
a 8
-58 58 |- =
a 5 18 1-5 SEl.: B 5 1b 15 sec
=| _LF | 60| File |Scale]| View | Edit |0Option| 2| 7] =| _LF | 60| _File |Scale| View | Edit |Option| 2] 7]
e\
a 5 15 15 S-EC -] ] 18 15 gec
[15:18 [272-8389 Kb [15:18 [272-8389 Kb
bef. 147 befi. 148
@3 ATETATEA
I5¢ B334TO4 cia-ATed fedfasa “LF” Anddaa TROAAEYAORY a 1084 A
cfaraféa “NF”, a fie6+ad 0adTol & ETT0AEOTTT ddxeia, Tadda TTaaTatl
fiaae4ag0ny aefoTi 6 (Pef. 132) a4 TOPEOAOAEUTOP Taganol.
Adée+efa “NF” TOTITOOETTaélia ¢ia+afép feéh Tooagéeadaiey Tamxad
CTTATI & TTAOGITHOUp TAdaca & cadefied TO o0eva & aATiaodee
BATOSEAAADA & effBAAGAT TAT TAGACOA. CTa=afey “NF” 11460 ETE34a0UAY
T0 -3 TA 4T -20 TA. Aéy 0adTo0 & TTa0eyoeTIiTI 0dxeiad nediaé “NF”
ofoatadeedaaony a ioed

bén. 149 béfn. 150
OfoaTTaéod eciadeodeuiop aTeéTags iTeéale Ta TTEEETaTA0A Téanoceiée 1 0aé, ~0Tad
oEdé0 TITaTaTa, A00Tayued ec dTeTaée, TadTaéény TardToed dfacaa 2 aey Taat (befi. 150).
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Af0aaliod add=acdél Ta oedédad a ATacaT (Pefi. 151). Tadépaay NaTésd, TTaddaeod ado+iop
Tadacdo, adatiay 86+e6 86+TTAT TTadTaa Tadacoa TT +AfTATE 06acéd, anee fiTodaou 7addds, Ta
SARFOTYTea 2-3 11 4T CTi4a (Def. 152). TAGEAAY faAd00, 6M0ATTAGOR CTTA Ta4 A0ABATTOT A&y
efifedaTaarey TanoTi, caodl ATTad Tadépaay NaTéd, TTAA44808 TAdAcdo Ta dafnoTyied 0,5-1
11, A8eacdeliT, +0Tal efiiedaddiaé 6+anoTé Tadacoa danTTeéadaeny Ta The Néarasa, 0.4. 1a
naddaeTa eeree, AitaaeTypuaé caeeil TTaéTeée. A figo+ad, dnee efiédacdl 0é Tadacad a0ado
0536317 TO TNe féaTada, Toe féaredTaarée ATcieéTao TadaceoTOé TaéeTi TTadddiThnoe, 0T
: rociarared T A a

AdciTaéodd GTHaAGAT A BAATOTE TAEATAA THOTIAN0AEYAoRY fi TTITUlp ETi Tupodda.

A TOAATT A406TAT 0480 06f0aTTag0d adTa TadaoiTé nayce “Normal F” (Peéf. 153).
TT2284€04 €60NTO TOwée @ é1Tréd “Operation”. A Toéd0Azdiny Tafp a04addeod ToTéd 1aip
“Approach” (Péfi. 154) & Taxieod &3a0p éiTréd 10wée. A yoeeéd “Probe” 06fidaiTagod
Tada1a080 48y TTAATAA Tadacoa “Set Point” = 0 (), “Bias Voltage” - T4 €180 cia+aiey a
ddzeid NNT, “Feed Back Gain” T3&T431T d3a&T 10 (Peéfi. 155). Caaar 104 cia+adrey iTeiT

AQ ~ 0 N~ -

, fi
ATGOATEOU Ta AENea 48y TTNEaadp LIAAT TT+0aTey & TaeTararey (Pén. 156).

Main |[NT-FDT sf_ 2= EIED 33| Hornal F [l
View |=| File |View | Edit | Tools | Operation | aAB | O] #|7]|=] _nF |eo| File |Scale | View | Edit
20 | 3u nf : : : Iprobe
1 S U PP PP PRy
= 4 Ipr—Low
E‘ Q‘ Ipr—Log
Q @ : : : ExtInl
Edit : : i
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P i
FFT| A3 : : | [edatom
P y B T
Tools : : : - o
ben. 153
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB || O] #|2]||=] _wF | eo]| File |Scale| View | Edit |option| %] 7|
Q Spectroscopy. ..
j:E‘ 7 Lithography ...
Q @ Probe Options. . : : :
Calibration ...
Ady [ Sub
| — RESET SPH
FFT| a3

béfn. 154
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Main |[NT-HMDT SFH__ |[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| 3| 7|
2D | 3W Hover | Probe | Laser Adjust g g g
4
j:E Q Set Point(nA) FB Gain Bias(v)
Qa, =l PRESETS :
Edit Fefault | Apply | Save | Rename|
ﬁdv‘ Suh‘ _|Feedback [ Laser
FFT| A3 — .00 ‘;.____.”L.___.mi.m._.
Tools g
e Landing | Rate 28
|y . Z | 60| Scale|View | Edit |Dptions|||
| Fl B B B B g
Scan m
One | RUN FEEB | P
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or @ : : a 15 28  sec
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: : View | Edit |Option]#|2]
Iz [ RUN 3595 : : : : :
. [LooK a 5 1@ 15 z80 B[ : :
p—— T I
beén. 155
Main |[NT-HMDT SFH__ |[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| | 7|
ZD | 3U Hover | Probe Laser Adjust H H H
4
j:E @ Set Point(nA) FB Gain Bias(v) :
4 4 0.8 | 18.m8 | B2 | |:
le @ PRESETS :
Edit Befault | Apply | Sauel\l Rename|
b
Adv S"lb‘ _ | Feedback [ Laser
S uny= 8.8 un | :
Tools g
e Landing | Rate 28 : :
. . Z | 60| Scale|View | Edit |Options || : :
Scan m
l]ne‘ RUN 3660
5 EEO O S-S
o @ a 15 28 |=ec
Spec
: : : View | Edit |Option}$12]
IZ‘ RUN 3595 | i : : :
€.) [Look : :
beén. 156
13033 TTAATATT 223Ca03eUTT aéep+eol TROeee
fiaycl), Taaoeal éiTrée "GO" (befi. 158), 4ey OTaT, +
TodeoaoaeuTop Taeaol (AT1. "" Ta fod. 3-71) e +oTad
aT adaiy TTaitaa
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m Normal F |ﬂ

View | Edit |Option| 3| 7|

15 28 sec

View | Edit |Opt i.nnl_l_l:_l.‘ 7

m Normal F |ﬂ

View | Edit |Option| | 7|

15 Z8  =sec

View | Edit |Opt i'un"‘_‘vj‘i‘l'.

m Normal F |ﬂ

View | Edit |Option| | 7|

15 28 sec

View | Edit |Optien}#l3]

Main |[NT-HDT sFn |[2= E:ICER!
Uiew j File | View | Edit | Tools ‘ Dperation AB | A 0
2D | 3W Hover | Probe | Laser Adjust
y . —
j:E Q Set Point(nA) FB Gain Bias(v)
44 6.0 | 1.8 | 8.1 | |
Qa, @ PRESETS
Edit Fefault | Apply | Save | Rename| T
ﬁdv‘ Suh‘ _|Feedback [ Laser
FFT‘ 931 uaY= 8.8 ul ‘ :
Tools
wyz | Dis Landing | Rate 28 :
4 ;
|y [60 Scale| View | Edit |0Options ||
Scan z RO O ST PO SO PP
One | RUN NF
LE ||
B :
or | [ — 5
Spec ERT
Iz | RUN —3A : :
| H H
€.) [Look —tu a 5
p—— T I
157
Main |[NT-HDT sFn |[2= E:ICER!
Uiew j File | View | Edit | Tools ‘ Operation AR | A 0
ZD | 3U Hover | Probe Laser Adjust
P 4
j:E @ Set Point(nA) FB Gain Bias(v)
= —— 8.8 | 88 | B.1 |
Qa, =l PRESETS
Edit Befault | Apply | Bave | Rename|
fAdv S"lb‘ _|Feedback [w Laser
FFT‘ n:—l‘ WAY= 8.8 uM | Eeannannannas
Tools :
wvz|pie Landing | Rate 20
P g
I FB_| [60; Scale| View | Eait |Options| o
o~ 4 nA : : : : : :
Scan : : : :
One | RUN -8.1 e OO O S
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befi. 158
AANAYN Z~ANND SN N AANNS N - ANOAN AN\ i mms i A ) - N o~
OnoaiTaeoa 1aénémaéliop néToTnol 1TTadTaa "Landing Rate" (béfi. 159).
Main |[NT-HDT sFn |[2= E:ICER!
Uiew j File | View | Edit | Tools ‘ Operation AR | A 0
ZD | 3U Hover | Probe Laser Adjust
l y
j:E Q Set Point(nA) FB Gain Bias(v)
S —— 8.8 | 8 | B.1 |
le =l PRESETS
Edit Fefault | Apply | Save | Rename|
by || =) _|Feedback [« Laser
FFTA 93‘ UaY-= 8.8 uM
Tools
y /)
FI 28
T —1
|
Scan : : : :
Elne‘ RUN -a.1 |- .......... ......... ................
— @ a U
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= . . . . .
(.7 [Look a 2 4 6 [Slzac|
T
befi. 159
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€T40a0a0 eo+@a atéep-+eol,
y, &, é8T14a 0T4T, Tadaéep+area
O a0eep-edi eciadarea
éaéTal Toéodhou frefitTé adtara
TROeeE a 1ardToea Tfacdaieé (iedTaeTa, é€T0T60a & aaifaé 1Tiaio
eciadypoiy, foTeo "daeT+6a". AQ1addeod 0To Nédfae, éToTohé al 6Toeoa Toéep+eol e ToTeTeoa
é1Tréo "GO" (béf. 161). Ide TaTA0Tae1Tioe Toéeép+eol ATEda TalT fedTaga TTA0Tde0d Yoo
Tradaocep aéy anad 1aréei (0 a4 aafT0é TT1a10 NedTaéTa
Main |[NT-HMDT SFH__ |[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| | 7|
ZD | 3U Hover | Probe Laser Adjust H H H
Set Point(nA) FB Gain Bias(v)
E‘ @‘ 0.8 | 18.m8 | B2 |
le @ PRESETS :
Edit Befault | Apply | Save | Rename|
ﬂdu‘ S"lb‘ _ | Feedback [ Laser
FFT) A3, unY= 8.8 uM |
Tool :
HYZDDDZ Landing | Rate 28 :
_H_‘ —v—‘ IEH [0 Scalc| View | Edit |Options||
i ;B 1| - - - - :
One | RUN
il [ = | [
PEC : : : : :

12 |5on _f:: Ui.eu | Edit. |Dpti—an-’—.i-)—'i-l-
P ——>B 8 2z 4 6 oEE| i
beén. 160

Main |[NT-HMDT SFH__ |[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| | 7|
ZD | 3U Hover | Probe Laser Adjust H H H
Set Point(nA) FB Gain Bias(v)
E‘ @‘ 0.8 | 18.m8 | B2 |
le @ PRESETS :
Edit Befault | Apply | Save | Rename|
ﬂdu‘ S"lb‘ _ | Feedback [ Laser
FFT) A3, unY= 8.8 uM |
Tool :
HYZDDDZ Landing | Rate 28 :
_H_‘ —v—‘ NF | 60| Scale|View | Edit |Options||
i o - - — ||
One | RUN
fox @ a 15 28  |sec
Spec = = : .
e View ‘ Edit |Dptmn-’—:}—i—|—
4 -160 : : : :
€. [LooK a 5 18 isec | : :
ben. 161
Tazieod erirés “Landing” (Def. 162). WT4ATA TAOLIAR0AONY AA0THa0e+3nee, T <41
ATTAtIe0 cA0ETATE fiedTae e Taarenl fa yédaia. 10e yoT1 aTéxia déép-+eouiy Tadaotay naycl
(éTTréa "FB" iTdada 43ad00 yédaia a6aao atiaéyaaolu TaxaoTé e néarad aTesxeal ataderooliy 1a
TaéieTaéliop aace+eid, T +al1 (Aeaacaelncacao édanfay TTETNA fTdada 43ad06 yédaia
CiatdiTed n+&0+eea oAATATAT 44e4a046y Ta+i1ad Oadee+eaaocuny. Anee Tadaotay faycl
aéep-+eolny, a néarad 1a atiaaetaony, e cifasafed n+ao+eéa Ta+1ao oTaflugaouiy - TA0ATTAE0a
ITAATa Taxaoeal éeadewaé "ESC' eéé Taxaoceal TdaidTé éiTrée iloe a epaTi 1afoa, e
TOTAA0U0a THaACEUTTAOU 6foaTTaée 0aéotIaaT cia+afey "Set Point"
Agy 8adTo0 a4 daxeid éTioaéoiTé NNHN ciazafeda "Set Point" aTéaeiT adou atwa
04B0VIAAT cTa+afey fiedfaca FB éée NF. 1arde1ad: SP=0,0aédétiaa ¢ia-aied FB=-51A



Main |[NT-HMDT SFH__ |[2= -8 A° [* | FB | Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ AB J 0 View | Edit |Option| | 7|
ZD | 3U Hover | Probe Laser Adjust H H H
Set Point(nAl FB Gain Bias(v)
j:C‘ @‘ 0.8 | 18.8 | B2 |
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A&y 0TTEe0 efificdaTaareé (TaiTiaodTatd TaudéoTa) 1aTadTaeiT a0adnoe aaeeeodel a
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fiaTaé 1aéfetaeliTé aeeia. 1Thea yoTar fazl
TTéa N+a0+€é f1a Tof+€0ado facada TETET 1001 é1.
TRoaTTaeoa gaidtaltié aaedacdel, Taead ESC 1a ééaaeandd
Main |[NT-HMDT SFH__ |[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| | 7|
ZD | 3U Howver | Probe Laser Adjust : :
Set Point(nAl FB Gain Bias(v)
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_H_‘ _Y_‘ FB | [60 Scale| View | Edit |Dptions||:
|- — : : : : 5 e
Scan
One | RUN a1 : :
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1= | um Ul.eu Edl‘t. Dptrun"—.i‘f-i‘"
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Tools :
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Scan m
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(.7 [Look a 2 4 6 [Slzac|
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Main |[NT-HMDT SFH__ |[2= B AT [ [ ——
Uiew j File | View | Edit | Tools ‘ Dperation AB | A 0
2D | 3W Hover | Probe | Laser Adjust -
jj:‘ Q‘ Foruward
5, Fﬂne [Step |until Esc| Rate a | :
Q‘ @ Backward L
Edit One Step |Until ESC| Rate 20 | :
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FFT‘ 93‘ uaY= 8.8 ul ‘ :
Tools
wyz | Dis Landing | Rate 28 :
|y . FB_|[60 Scale| View | Edit |Dptions||:
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Scan m
One | RUN 8.1
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befi. 165
Main |[NT-HMDT SFH__ |[2= ENEl
Uiew j File | View | Edit | Tools ‘ Operation AR | A 0
ZD | 3U Hover | Probe Laser Adjust
j:E‘ Q‘ Foruard
) Fl:lne Step |Until ESC| Rate 4 |
Qb, @ Backuard
Edit One Step |Until ESC| Rate 20 |
(it || smis) Remote (mm) | 4.8 | [ Fast
FFT| A3 i 5.8 ul ‘ —
Tools
uvz | Dis Landing | Rate 28
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o
Spec
Iz [RUN i i i i i
£ H H H H H
(.7 [Look a 2 4 6 [Slzac|
T

15 28 sec

View | Edit |Optien}#l3]

béfn. 166
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"W~ 2 L0 20 N O N~AS~~ Oz ssasrx N\ NN
3.2.7 NT1éd+aiea oaforarar dagoéloaoa
Asy fearesTaaiey TORATACTA-ATT TETT “SPM™ figdaa 14 yedara. OT0aaeATea BAATOTE
1€65THETTa TROLIAR0aéyaoiy 1ée TTITUE ‘lél’lo “Operation”. A Toéd0a@aify 1aip a0aedadod
TOTé0 “Scanning” (Péfi. 167) & Taxeéladod éaaop éiTréd 10wméeé. A TTyaeawadiiy Téfa
oA Taaeeaapony TadaT2000 feaTesTaarey
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation =| _NF |Go| File |Scale| View | Edit |Option| 2| 7|
2D | 3u el T S S
. 5 Spectroscopy. . .
j:E‘ @‘ Lithography ...
Probe Options.. g g g
QE:‘IZQ Approach QR S SR S—. S——
Calibration ...
Adv | Sub
£ — RESET SPH
FFT| A3
beéen. 167
3.2.7.1 W Té6+aiea 8acheiinaca Ta 0afioTaTé damaced
OfidaTTa&0d Tada1 40d0:
Modulation - off (befi. 168)
FB - Normal Force (Péfi. 169)
Scan A - Height (Péfi. 170)
Scan B - Lateral Force (Pef. 171)
Velocity - 500000 A/fiaé (Péf. 172)
NX xNY - 256 6 256 (Pefi. 172)
Step (A) - max (Peéfi. 172)
NL Corr - on (béfi. 172)
Scan dir - +X+ (béfi. 172)
Gain = 1 (Défi. 172)
Lpass(kHz)=3 (béfi. 172)
Average = 1 (béfi. 172)
Drawing - on (béfi. 173)
Subplane - on+ ()
SP - 0 (Défi. 174)
FB Gain - 1-5 () 4 fiéd+aa aTcTeéitTaar éy dafadacee diatugéol FB Gain.
AG4adeoa daxel TaeiT+ITaT NéafedTaaiey “One scan” (Pefi. 175).
CAT6ROG0A BAceT ReaTedsTaarey (Def. 176)
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File | View | Edit | Tools [Operation _ aB ]| Qﬂj|j NF | 60| File |Scale| View | Edit |Option| $| 7|
2D | 3u | S TSN AU T —
j:C‘ Q‘ %“waﬂu f: Height |B: off |
c:  Off  |D:  OFF | : ; ;
oy[r é é é
e T |epcnsconmocoediaoncosemooammoseEbsaoncoamacoseooibernmcoscmmcommiomcsrncose
- s _TPRUBETMUDULTPHaSET ===
v | Sub = - |
= Bias Voltage |Dir Velocitu(A®ss) 1891
G| GX Ext Output  |u. Scan Step (A°) 8.31 -
Tools B: Off —> OverScan a
®YZ | Dis C:  Off —> NX = 128
T D:  Off ——— NY = 128 [* NLCor
I
Scan Gain 1 LPas=s(kHz) 12.8 Average 1
e 11 i i
5or | 5] . L e
Spec RUN | One Scan | Border. . | Exit | 5 18 15 28 sec
] 1 =TT, 2Nl Fila | 2ratlal Uiew | BAit INotionl 2] 7]

béfn. 168
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
ZD | 3U | SCANN S SR — ———
j:E @ Modulation FB e (T |B' EE |

Y 0ff Ly .

=|_0ff  |D: off |
Qa, = FB Bx
Edit Iprobe
: scAN | DRi——————| |F [MDDUL [PHASE T°
Adv | Sub (Ul |
S Signa Ipr—Log Velocity(A®/s) 1891
FFT)/A3) A Height ExtInl || |1gcon Step (A®)  8.31 T S

Tools B: pgp ExtInZ OverScan a

HYZ | Dis c:  ppp Module | |ing - 128 ™ 2"N
S D: pfr ModxSin NY = 128 [® NLCor
’H" "1'" Hod*Cos

Scan Gain RHS 1Z2.8 Average 1
i |01 Scamming Time (sec) 5.5 E
sor | ] L e

Spec RUN One Scan | Border. . | Exit | 5 18 15 28 sec

I I = 0| File |Scale | view | Edit lowtionl &[%]
ben. 169

Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|

View |=| File |View | Edit | Tools [Operation _ AB | =] ﬂj|j NF | 60| File |Scale| View | Edit |Option| $| 7|
2D | 3U | SCANNING VSSSTRTRIORS FSVURURNTIVINUN NUUURUUMUN FUUINNVU No—
j:E Q MHodulation FB . - .

¥ ¥ Off Nornal (a8 B: 0ff

c: 0fF

Q E] FE Break | m

Edit Hormal

SCAN | DRAW | NxN [PROBE Lateral F T°

Ady [ Bub Bias U |

4 Signal Dir. ~ias ¥ | 1891
e A: Height ® Current B.31

T " | . l

e £9 FB—OUT

Tools B: Off =% THodule | a

odule
© — Module || |
RVZ|Dis o E:i - > b F 2N
|- Mod=Cos R8T
| F oma |

Scan Gain 1 LPass(kHz)L_ge 1
i |l Scamning Time (sec) 5.5

Spec RUN One Scan | Border. . | Exit | 5 18 15 28 sec

] 1 Nl Fila |Realal View | Bdit Inotionl 2] 2]
ben. 170

Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
2D | 3u ; : ;

j:E @ Modulation FB ) . )

ey 0FF Normal i Height L OfF
C:  Off D:  ge
Q‘ @ FE Break | S|
Edit Height
[ scan [ DRAW | NxN |PROBE [HODUL [PHASE | Normal F
Adv | Sub
S Signal  Dir. Velocity(a®/q) = : : :
FFT| A3 ., Bias U ;
y y A Height FLTrs Scan Step (A°) ——————— L
Current
Tools B: Off —=> OverScan FE—OUT
Y7 | Dis C: Off —% NH = 128 FW
Y It
D:  Off <—- NY = 128 |
T [T Mod=Sin Leomamcamnchonnenanas
| F| Taaer |
Scan Gain 1 | LPass(kHz) 12.B | Avera MT )
i |01 Scamming Time (sec) 5.5
sor | ] : - :
RUN One Scan | Border. . | 5 18 15 28 |=sec

0| File |Scale | view | Edit lowtionl &[%]

befi. 171
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Main |[NT-HDT sFn [[2= EICER! [FB' Mormal F | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
j:E Q Modulation FB ) . )
) 0ff | Noemal | A° Height | B! Lateral F |
_I_‘ c:  Off  |D:  OfFF | .
Q‘ @ FE Break | :
Edit _[scan [ DRaW | NxN |PROBE [HODUL [PHASE | ===> | 1°
Adv | Sub
S Signal  Dir. Velocity(A®ss)  5POBEE
FFTA 93‘ A Height +H+ Scan Step w") 344 .84 ——
Tools B: Lateral F| —> OverScan a
RYZ | Dis C:  off —> MR = 256 @ 2°N
» 4 . 5 D off ——— NY = 256 [ HLCor
F|
Scan Gain 1 LPas=(kHz) 3.8 Average 1
o T OO POUOT SO POOOS SO
Speim RUN One Scan | Border. . | Exit | 5 18 15 28 sec
| | 0| File |Scale | View | Edit |Option| 4| 2|
ben. 172
Main |[NT-HDT sFn [[2= EICER! [FB' Mormal F | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| 3| 7|
j:E Q Modulation FB . . .
) T = f: Height |B: Lateral F|
c:  Off  |D:  OFF | ;
Q @ FE Break |
Ealt ['sCAN | DRAW | NxN |PROBE [MODUL [PHASE | ===> | T°
Ady [ Bub
FFT| a3 ‘Subplane Off | On ([ On+
I —
Tools [® Drauing
XYZ [Dis [w Show Scan Lines
4 _|Show Scope Data
|y
A .
Scan
One | RUN :
E N
Bor L
Spe:Q RUN | One Scan | Border. . | Exit | 5 18 15 28 sec
] 1 2Nl Fila | 2ratlal Uiew | BAit INotionl 2] 7]
ben. 173
Main |[NT-HDT sFn [[2= EICER! [FB' Mormal F | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
j:E @ Modulation FB ) . )
) 08f | Noemal | A° Height | B! Lateral F |
_I_‘ C:  Off  |D:  OFF |
Q‘ @ FE Break |
Edit ['scaN | DRAW | NxN [PROBE [HODUL [FHASE | ===> | T°
Adv | Sub
4 SP(nA) 8.0 | BUGw> a.1
FFT)/A3) FB gain 2.8 | 2w 8 -
Tools [w Feedback ERT (v) 8.8
HYZ DiS‘ [w Laser
ST ST _|Freeze XY
d_
Scan
Ui |l Sample thickness (mm) : a.5 :
o L e
Spe;g RUN One Scan | Border. . | Exit | 5 18 15 28 sec
I I = 0| File |Scale | view | Edit lontionl ¢[2]
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| 3| 7|

2D [ 34 | SCANNING L.
Modulation FB
i Q A: Height | B: Lateral F|
. ’ Off Nornal
‘I—l c:  Off  |D:  OFF |
Q @ FE Break |
B Lo e
- ['scaN | DRAW | NxN |PROBE [MODUL [PHASE | ===> | T°
Adv | Sub
T SP(nf) 8.8 |Buw 8.1 : : :
G| GX FB gain 3.8 | z @ a RN SURRRRRONS SUNY: SR SR
focls [w Feedback EXT (v) 8.8
"z DIS‘ [w Laser
x|y _|Freeze XY
A
Scan
e iy Sample thickness (mm) @ 8.5
Bor @ : H A :
i 5 18 15 28  |sec

- G0 | | File | Scale | View | Edit |Option| #|72]

Iz |RUN
y Many Scans :
.3 [Look NxN Scans ZB |- e
Put‘ m Hove Scans ~
beéen. 175
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| 3| 7|
0|, ToEt | Nommal | Heisht |B: Laterar|
Q £ e —— c:  Off |p:  ore | 5 : :
rT N N e e FOSSRISRUUNON SRR USRI AU SR
Ady [ Bub
4 SP(nA) 6.8 | BUGw> a.1
) FB gain 3.8 | z @ a O SO
ool [@ Feedback EXT (v) 8.8
HYZ‘ DIS‘ [@ Laser
|- JFreeze =y
S:‘.an <
D“eA ST Sample thicknezs (mm) : a.5 —i-————
Bor | ) e e b
Spec RUM .| One Scan | Border. . | 5 18 15 28 sec
] 1 2Nl Fila | 2ratlal Uiew | BAit INotionl 2] 7]
beéen. 176
AT aB8TY RBATEOTAATEY 48y 686+-@ATey BAcosioada TTeTT TATYOl TASaT 4050 "Velocity",
"FB gain" 4 43001aé nodT+ea 1aip, atidéday Troee éeadegaie ">" "&" e eciaiyol ¢ciazarey
géeadegaie "-" " ". IThéa eciafaiey 6éacai 100 aaéé+ef, TThéa nTyoey 1Tadadd nodT+aé féafa
adTTéTeo0d éT1aiad “Restart” Ta TTyaeaaiiy a 43000 yédaia T adaiy néafestaaiey iaip

A&y TTEG+ATEY 04N0TATAT A0T 1A TTAT Jacdaaiey enrTelcoaony iadeeé NETE TéanoeTa
fepal (. T67e0 3.2.3.3)

Ofida TTa&0d Tada1 40d0:
Modulation - off (Pef. 177)

FB - Normal Force (Pef. 178)
Scan A - Normal Force (Péfi. 179)
Scan B - Lateral Force (Péfi. 180)
Velocity - max (Péefi. 181)

Step (A) - 0.2 - 0.5 (Pef. 181)
NX xNY - 128 6 128 (Péfi. 181)
NL Corr - on (béfi. 181)

A: Scan dir - +X+ (Pefi. 181)

B: Scan dir - > (Pef. 181)

Gain = 100 (béfi. 181)
Lpass(kHz)=12 (bef. 181)
Average = 1 (béfi. 181)
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Drawing - off (Péfi. 182)
Subplane - on ()
SP - 0 (béfi. 183)

oTfiol a8y oactao ToéaToTa

— \y
A AN ZOx220 o NN i N N s N AN N XASNAN =N e N\~
AO&adeoa daxel TaeiT+1 14T Néatedtaarey One scan (befi. 184).
Ne MN AN XO . A~ MAN o AN oA <~
Caronoeoca daxel Néaredtaaiey (béfi. 185)
Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| 3| 7|
j:E Q Modulation FB (e |B' EE |
y 4 -:Ii- Normal - elg :
YA “orr | LT |
L — SN RO S
Ealt |2 LN [PROBE [HODUL [PHASE | ===> | T°
Adv | Sub [Ele |
y - .
Bias Uoltage \bir. | yelocituta®ss) 1891 :
]| 68 ) Ext Output  |Lo, Scan Step (A®) B.31 L
Tools B: Off == OverScan a
®YZ | Dis C:  Off —> NX = 128 ™ 2°N
T D:  Off ——— NY = 128 [* NLCor
I
A
Scan Gain 1 LPas=s(kHz) 12.8 Average 1
Spec RUN One Scan | Border. . | Exit | 5 18 15 28 sec
] 1 5 2Nl Fila | 2ratlal Uiew | BAit INotionl 2] 7]
ben. 177
Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
j:E @ Modulation FB ) . )
) ore  |[ETREE °: Heisht |B: osr |
=|_0ff  |D: off |
Qa, =l FB E:
: Iprab
Edit scaN | DRi—————| | E{HODUL |FHASE [ ===> | T°
Adv | Sub (R |
 — Signa Ipr-Log Velocity(A®/s) 1891 ;
FFT) A3 A Height ExtInl || |1gcon Step (A®)  8.31 O OOt SO
Tools B: off ExtInz OverScan a
HYZ | Dis c:  ppp Module | |ing - 128 ™ 2"N
S D: pff ModxSin NY = 128 [* NLCor
’H" "1'" Hod=Cos
Scan Gain RHS 1Z2.8 Average 1
= T ST N .
i 5 18 15 28 |=ec
Spec RUN One Scan | Border. . | Exit |
I I = 0| File |Scale | view | Edit lontionl ¢[2]

befi. 178
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ AB | =] ﬂj|j NF | 60| File |Scale| View | Edit |Option| $| 7|
ZD | 3U | SCANNING NSRRI URVIONUN NV RIS S
j:E @ Modulation FB ) - )

Y i 0Ff Normal fA: B: Lateral F
c: - 0ff
Edit
g SCAN | DRAW | NxN |PROBE Lateral F || |[===> | T°
Adv | Sub Bias U |
S — Signal Dir. Slas ¥ | 5E08E8
FFT| a3 Current : : :
y y A Height FLTrs _— 344,84 fl— .
FB-OUT

Tools B: Lateral F| —> m a
RYZ)Dis, E' gii :” TMoassin || [ZM
T [T Mod»Cos I

| F| oma |

Scan Gain 1 LPass(kHz)L_ge 1
i |01 Scamming Time (sec) 98.2
Bor @

Spec RUN One Scan | Border. . | 5 18 15 28 sec

I I 0| File |Scale | view | Edit lowtionl &[%]
ben. 179

Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
2D | 3u : : :

j:E @ Modulation FB ) )

¥ ’ 0ff Normal A Normal F | B: QERLVERENY

_I_‘ c:  Off D:  pfr

Q @ FB Break _| S|

y -

Edit Hoight |

[ scan [ DRAW | NxN |PROBE [HODUL [PHASE | Normal F

Adv | Sub

S Signal  Dir. Velocity(a®/q) = : : :
FFT| a3 .. Bias V : : :

y J A Mormal F | +X+ Scan Step (A°) ——————— L

Current
Tools B: Lateral F| —> OverScan W
Y7 | Dis C: Off —% NH = 256 FW
Y It
D 0ff <—- NY = 256 i
T [T Mod=Sin Lo omamcamnchonnee
| F| Taaer |

Scan Gain 1 | LPass(kHz) 3.8 Avers MT ||
i |01 Scamming Time (sec) 98.2
sor | ] L e

Spec RUN One Scan | Border. . | Exit | 5 18 15 28 sec

I I 0| File |Scale | view | Edit lowtionl &[%]
ben. 180

Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
ZD | 3U | SCANNING NSRRI URVIONUN NV RIS S
j:E @ Modulation FB ) )

) 0ff | Normal | A° Mormal F|B: Lateral F |
C:  Off  |D:  OFF |
Q‘ @ FE Break |

Edit [ scan [ DRaW | NxN [PROBE [HODUL [PHASE [ ===> | 1°

Adv | Sub
S Signal  Dir. Velocity(A®/s) 1891 : :
FFT‘ n:—l‘ A Mormal F | +X+ Scan Step (A%) 8.31 L e e

Tools B: Lateral F| —> OverScan a
RYZ | Dis C:  off —> N2 = 128 [w 2°N

Y [
™ D:  Off <—- NY = 128 [ NLCor
4 J

Scan Gain 188 | LPass(kHz) 12.8 Average 1
i |01 Scamning Time (sec) 5.5 : §
sor | ) L T

i 5 18 15 28 |=ec
Spec RUN One Scan | Border. . | Exit |

W0 | File |Scale| View | Edit |Option| #] 7|

befi. 181
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|[NT=HDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

Main
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
j:E @ Modulation FB ) )
) 0ff | Noemal | A° Mormal F|B: Lateral F |
C:  Off  |D:  OFF |
Q‘ @ FE Break |
Edit ['scaN | DRAW | NxN [PROBE [HODUL [FHASE | ===> | T°
Adv | Sub
P i
FFT| a3 ‘Subplane 0Off || On  On+
. —
Tools _ | Drawing
BYZ [Dis _|Show Scan Lines
4 5 _|Show Scope Data
T
d_
Scan
One | RUN
o : I O
Sp;g] RUN | Ome Scan |[Border.. | 5 18 15 28 sec
I I 0| File |Scale | view | Edit lontionl ¢[2]
ben. 182
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
Modulation FB
j:E‘ Q‘ Off Nornal A Normal F|B: Lateral F|
c:  Off  |D:  OfFF |
Q‘ @ FB Er-eakJ g
Edit ['scaN | DRAW | NxN |PROBE [HODUL [FHASE | ===> | T° :
Adv | Sub
— SP(nA) .8 |Butw 0.1 :
FFT) A3 FB gain __ 8.87 | Z (A°) 8 N S A—
Tools [¥ Feedback EXT (v) 8.8
HYZ‘ DiS‘ [w Laser
| —y- _|Freeze ®Y
F|
Scan
Une | RUN Sample thickness (mm) 8.5 g
o T OO POUOT SO POOOS SO
Speim RUN One Scan | Border. . | Exit | 5 18 15 28 sec
| | — 0| File |Scale | View | Edit |Option| 4| 2|
ben. 183
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| 3| 7|
j:E Q Modulation FB ) )
) 0Ff | Moemal | A° Mormal F|B: Lateral F |
: off |p: osf |
Q @ FB Break _|
Eal ['scaN | DRAW | NxN |PROBE [MODUL [PHASE | ===> | T°
Adv | Sub
T SP(nf) 8.8 |Buw 8.1 :
) E FB gain __ B.87 | Z (A°) a ENEESONSRSRNS S —- S —
focls [w Feedback EXT (v) 8.0
"z DiS‘ [w Laser
x|y _|Freeze XY
A .
Scan
e iy Sample thickness (mm) @ 8.5
Bor : = : =
sp.;g Exit ] 5 18 15 28 sec
12 |on - G0 | | File | Scale | View | Edit |Option| #|72]
z‘ MHany Scans nA B
.3 [Look NxN Scans ZB |-
Put‘ m Hove Scans ~

bef. 184
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j NF_| 60| File |Scale | View | Edit |Option| | 7|
ZD | 34 | scannine | S S
j:E‘ Q‘ Hod;::tlnnﬂu:';lil A Normal F|B: Lateral F|

_I_‘ c:  Off  |D:  OfFF |
Q‘ @ FE Break |

Edit ['scaN | DRAW | NxN |PROBE [HODUL [FHASE | ===> | T°

Adv [ Bub
I SP(nA) .8 |Butw 0.1 : : :
FFT) A3 FB gain __ 8.87 | Z (A°) a I O TSRO SO SO

Tools [¥ Feedback EXT (v) 8.8
HYZ‘ DIS‘ [" Laser
| —y- _|Freeze ®Y

Scan .

Elne‘ RUN Sample thickness (mm) 8.5 _é_____
5 OO OSSO OO ST SO
nSr-PeiQ m One Scan | Border. . | 5 1A 15 78 sec
Il 0| File |Scale | View | Edit |Option| 47|
befi. 185
A&y TTéo0+aTey Taeed+oaiT dacoeloaca TTeiT Taryol Tada1aoda "Aver", Fbgain", "Nx",
"Ny"
“m"0 X0 A s VO AN O N AANLANNAN SN £ mmsu L ASNEANDN AN S~ 7 [} N~
3.2.8 Nadaéép+aiea i ETTOAEONITAT 1a TTE0ETI0AE0TOE dazxel
A&y Taddéép+aiey Taxéd épalie ddeeiaie TaTadTaeiT Toéép+eol TadaoTop fiayei,
6fcaiTaeol 1Taté nedifaé fa adta TadaoiTé Nayce, Trdaaaeeol 0aéouda ciarafed yomar
fedfaéa € oficaiTaéou TOTTAE0AEUTT yoTaT cia+afey 1Tata ¢cia+aied "Set Point”, & 0TEUET caoai
aéép-+aol Tad0aotop naycu.
A 2ariTi Néo+aa TThead Toéep+afey TadaoiTé fayce TaTadTaeiT Taéoe dagTiainiop
+afioTo6 éafoeedaada
OfcaiTaeoa 1a TaiTi e¢ TNOeEETa0a0Ta adTa "FB" & Ta adTa TadaoiTé fayce Traaéoa
fiedfae "Module". Aégp+eoa 1Tateyocep ¢Tiaa ("Operation", "Scanning", "Modulation" (fiéada
488006) - "Probe”). Ca0A1 TOTEcAdaeod TTeRé GACTTATATTE <afoTon (A1. ToTéd 3.35) &

- BN

174430604 Tadaiaoda "Amplit", "Gain" (fil. T61€0 3.3.5).
n

A yde0eéd "Probe" 06fi0aiTagod "Set Point" T4 TaiiTaT (Ta 10%) Tafuod 0480CIaaT
clatarey fiedfacéa "Module". Cadii ®a aéép+e&0d Tadaoiop faycl. TTadad€0d Tadaiaod "Set
Point" (6aé TréfiaTT & T0T804 3.3.6). Ca0aT T1TaelT NeaTesTadol a TTEOETT0A80TTT ddxeTad

T o
9
ox
m/
a»
D:
Qo
-\
o
<

ATéaeoa a 1at y 2adTall aaedacdeai (“Operation” -“Approach” - “Mover”
(D&fi. 186)) & aéép+e0a “Remote” Ta 4 11 (Déf. 187)
Main |[NT-HMDT SFH__ |[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J Appro View | Edit |Option| 3| 7|
2D | 3W Hover | Probe | Laser Adjust g g g
jj:‘ Q‘ Foruard
{5 Fﬂne Step [Until ESC| Rate 4 |
Q @ Backward
Edit One Step |Until ESC| Rate 20 |
ﬁdv‘ Suh‘ Remote (mm) ‘LQh‘ [w Fast
FFT| A3 — — ‘ S SR SO
Tools
wyz | Dis Landing | Rate 28 : :
. y . . FB | [60 Scale| View | Edit |Options || : :
Scan m
One | RUN 8.1 :
o @ : a 15 28 =ec
Spec : | &
: vi Edit |Option| #|%
Iz |RUN 5 l.eu i : ption :
| B N N N
.3 [Look a Z 4 6 lsec |8
— I T

béfn. 186
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Main |[NT-HMDT SFH__ |[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ AB J : View | Edit |Option| 3| 7|
ZD | 3W Hover | Probe | Laser Adjust g g g
j:E‘ Q‘ Foruard
) Fﬂne Step |Until ESC| Rate a4 |
Q‘ @ Backward
LD One Step |Until ESC| Rate 20 |
ﬁdv‘ Suh‘ Remote R(mm) 4.8 [ Fast
FFT| A3 — .00 ‘ RTINS W S
Tools :
wez | Dis Landing | Rate 28 :
7 :
|y FB_|[60 Scale| View | Edit |Dptions||:
| Fl B B g
Scan m
One | RUN 8.1
Bor : - .
@ : a 15 28 sec
Spec :
: View | Edit |Option| #|2
Iz |RUN : - Lt -
F| : H N B
. [Look a 2 4 6 isec i
p—— T I

@L} ATETATEA
6auoa TATAATIT THoT0TeeTU T0e aarTefaiee érrarad
“Forward”+”Until ESC”. 13 Tdé1aiyé0a aa aa¢ TATaTé 1aTadraeinoe

y
’|o “Probe options” Toéép+&0a Tadaoiop fiayci (Pef. 188). Taxaoed
’ T

A ié T 1 1a é1Tréod
a0éep+eod éacdd (Dén. 189). T3&TTATET €04 A6TE fiéaTada & 6fioaTTaeod 43T Ta 6eénacTad
Main |[[NT-MDT sFH_ |[z= -8 A° |_|| FB | Mormal F
Uiew | =| File | View | Edit | Tools | Operation | aB , ol 27| = | Fi ._
zn | 3u 133 .. Set Point A}  B.B i
: Bias Uoltage (v) 8.1
j:EA G—%A Feedback Gain 8.87
Qb. @ 8 [" Laser
Edit e _|Fecdback
Adv Sub‘ :
FFT| A3 5
A . Bl -— [TH (A ¥ @A) Z @A)
Tools :
31419 | 33604 | @ |
BYZ (Dis
A 41 || 1 | e |
= |-v- 58 -
Scan
| | T
ben. 188
Main |[NT-HMDT SFH_ [[2= -8 A" *|f FB | Mormal F |2
Uiew |=| File | View | Edit | Tools | Operation | B | o] 2)zl=] v |co] i R |
zp | 3u ol Set Point (mA) 8.8 i
Bias Uoltage (v) 8.1
j:EA @4 : Feedback Gain a.a87
Qb‘ @ ;EFLaser-
T ca | S R —
Adv [ Sub :
FFT| A3 :
A B % (A°) ¥ (A°) Z (A%)
Tools :
31419 | 33604 | @ |
RYZ | Dis
o 41 | 4 | e |
Ho) 4 -58 :
Scan
N :
ben. 189
Aagaa
N1Tyou aTéTaéo NC I
170ToTeiT atoatieol Tadacad ¢ TThaaT+=iTaT T1anoa fa TUacThéaiada, Ta Toeéaday
aTéloed ofeeeé é aadxacacp Tadacda
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efil. 190

beéen.
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s |[z= E I E) _FB | Normal F| 2| s |[z= E I E) _FB | Normal F| 2|

O] #|2]|=| _NF |60 File |Scale]| View | Edit |Option| #|?] T O] #|7||=] NF | 60| File |Scale| View | Edit |Option| $] 7]
L T SN S ‘ L O S
a al
58 -58
a 5 1A 15 sec a 5 18 15 sEec
=| LF | o] File |Scale| Yiew | Edit |Option| #] 2| =| LF | o] File |Scale| Yiew | Edit |Option| #] 2|
Tlﬁ H H . H H “ﬁ . . . H H
a et
-58 -508
2] 5 18 15 #EE -] H 18 15 S-BE
[15:1@ [272-8389 Kb [15:1@ [272-8389 Kb
ben. 191 ben. 192
3.3.4 Onocaitaéa NN I aT1éT1a4ée
Ofcaitaéa NN N -3TéTaée AT ATa0eaciTal  MOTEEETT A TUACTYEATaToTi  &éy
TTEO0ETT0AEOTTAT BGdxela TAOLIAN0AEYaoNy oOT+iT 0aézd €aé e NNN-iTéTaée i Taga=1ai
ficTEECETT (AT1. TOT1E0 3.2.5)
AN FAAA AN == A~ 0 —~A - I AN NN AN AN o NN
3.3.5 Oiioaitaéa 1adaiaod ITEOETT0A0TT4T daxela
AdgliTaéwad dTdadeaiea 0adToTé ToeaTda TiotIanoaeyaoiy i TTITUUP ETTTipoada
A&y 6aTancaa fafodTéée GaéTiaiadal onoaiTaeol adtald anodTaiTad THOEEeETadaoTa
ficdadpuieT TadacTi: Ta TaiTi dadefiodedTaaol fedTaé TadaoiTé fayce "FB" (Pefi. 193), 1a
A00ATT 6M0ATTACOU AGTA 46y TOTATTOOA 4266148706 AATT06 "Ext” (D&f. 194).
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools | Operation | aAB | Ol #|7|/ =/ MCTM 60| File |Scale| View | Edit |option| #| 1|
2D | 3u RN TE. DU — e
j:E‘ Q‘ NF ||
Q @ LF
E:lit s
EXT
Hdv‘ Sub‘ —a
FFT| A3 —B|i

bén. 193
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools | Operation | aAB | O|#|7||=] _FB | 60| File |Scale | View | Edit |Option| %] 7|
2D | 34 nA : : : : :
4 : : : : :
29
)Ll
Edit 8.1
Adv [ Bub
47
FFT | A3 8.8
4
Tools
HYZ | Dis
—— 6.1
_H_ _Y_
|
Scan
One | RUN -8.2
y
B N N N N N
DSPE] 8.8 8.5 1.8 1.5 2.8 2.5 sec
peC
e J@ File |Scale| View ‘ Edit |l]pt1|:m|JJ
z‘ FB
(.) [Look Z
NF
Put | [
Hisc
PCX| uB
4
T1 | Apr
4
beéen. 194
1 T4584€04 €00iTO T0oée & éiTréd “Operation”
TOTE0 1aip “Scanning” (Defi. 195) & Tae1€0a €dadp eéiTréd
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation O|#|7||=] _FB | 60| File |Scale | View | Edit |0ption| %] 7|
2n | 3 W ol I ;
4 : : : : :
Q Spectroscopy. . . B2 | e
j:E‘ 7 Lithography ...
Q @ Probe Dptions. .
Pare fpproach ... R e s e e S
Calibration ... : : : :
Adv | Sub
S RESET SPH
FFT| A3 6.8
béfn. 195
A TaTp “Scanning” 6focaiTaeoa Tadaiaoda:
“Modulation” - “Probe” (béfi. 196);
“FB” - “Module” (Pefi. 197) (TadaoTay faycl 1T al Té€00da éTeddaied)
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_| 60| File |Scale | View | Edit |Option| | 7|
2 M,
e rrr—— RO SOUSUSUUONS OSOPOSUOE SUOT SOOONE OSSO S
j:E Q m A Normal F|B: Lateral F|
. 4 Normal
— : off |p: osf |
@) (W5 ! : : : : :
ol s = kN |PROBE [MODUL |PHASE | === :
= 4 Bias Voltage BU(v) 8.1 :
FFT| A3 | | Ext Output ?4{—2 @) 8
dools| [w Feedback EXT (v) 8.8
HYZ | Dis [W Laser
|y _|Freeze XY
| |
Scan
fme | BUN Bample thickness (mm) : a.5 : : : : S
Bor @ 3 3 3 3 3
Spac RUN | One Scan | Border. . | Exit | -8 8.5 1.8 1.5 2.8 2.5 sec
i 1 =—verr=n | Bia leccia |l nian [ rais lnetinnl alel
ben. 196
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
2 3, L somme [ - 5
j:E‘ @‘ Ho;l::::nnn FB O | I F| T P TSP T I SR NPT PSP PP ROO P
oy = ¥E Bx Normal F || || —2t [ |

Edit Iprobe £ — -

o s 711”_1.0“ ; [MODUL [PHASE | ===> | T
= sP(na)  lpr-Log w) 8.1
e FB gain ExtInl || \iasy g

Tools ’m Ext In2 (v) 8.8

RYZ | Dis [@ Laser
4 4 Hod=Sin
*H*‘ 7,1,7‘ _|Freeze }m

Scan RHNS
Bor @ g g g g g

Spec RUN | One Scan | Border. . | -8 8.5 1.8 1.5 2.8 2.5 sec

o 0| File |'Scale | View [ Edit lovtionl [ 7]
befi. 197
A Taip “Scanning” a04dai1 yoené “Modulation”.
yoedeéa “Modulation” ofcaTadéeaaal Tadaiaoda (Péf. 198):
“Hi” - (1TéTha oneéecaey), aneée an 0Toedd OadToadl Ta OAcTTATAiTé +afoTod &
dacTiarfitay +afoToa a04dal 1TaT éafoeedadda aTeaa 55 EAOQ;
“Amplit” - 0.5x0.1 (A1 Té&004a 3ATa0A0TOA 1a0aTe-aieed eTedaares) o
“Gain” - 3-15 (ETYOOLOEATO 6ResATEY fie ToSTT ITAT 430860T84) 6;
“Frequency” - “Min” = 5;
“Max” = 1000 (aéaTacTi +afoTo aéy TTeféa dacTTainiTé +anoTod aioeedddna);
“Numb” - a0aédaaony TatadTaeita éTee~ancatr oT+aé fnéaredtaarey (oaériararaait
500).
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
JED omre [ - |

Modulation FB
A: Normal F|B: Lateral F|

Probe | Modul
gﬁle—‘ C:  Off  |D:  OFF |

FE Break |

Edit (SCHN TDRH” e pRUBET"DDULTPHHSET —— . TSRS SRR IO USRS SO S
Adv [ Sub :
P 4 :

SD Input Iprobe Frequency (kHz)

FFT‘ 93‘ LPas=s (kHz) 25.8 Main 275.8 Harm 1
Tools Gain 7.2 MHin 5.8 Numb 56068
2z [ Dis Phase 8 Max 1888.8 Aver 28
» 4 v 5 Amplit (v) 8.5 SCAN| Hodule | & PusH|
B xB8.1 x1 | x18
T | >RMS Mormal |LP 25.8 : : : : :
One | RUN 18 EM% ,WM e SRR S— . R ______
o : : : : :
DSPPEZQ RUN | One Scan | Border. . | Exit | -8 8.5 i.8 1.5 z.8 Z.5 sec
I I = 0| File |Scale | view | Edit lowtionl &[%]
bén. 198

CaTonéaaca fiéatedTaaied “SCAN” (Defi. 199).

5 Q’_f+éé1 11T a1 160040 43Ta0a0TAA - TATAAY : & YOTE 0T+64 ATcl Teal Néa+Té aiTééodaa.

6 18Técadaaired eTyo6e6eaioTa IAmplitT &€ 1GainT Trodaaeyao adee+eio nedfaéa iModuleT, 1T
ETOTOTIO0 4 AafTT1 i66+ad TTA340x284a300y TadaoTay naycl, TT yoé éTy60e0eaiolt eéiapo dacidp TéeaTad e
dacihé 0adaéodd @01Ta; ~ala anaaT fedadao onoaradéeaaot 1aeé éTydooesearoiAmplitT (0.05 - 0.5), a
ETy060e0eaToT1 1GainT 6foaiTaeol TaTA0TAe10é 68TAaaTU ieédTaga IModuleT.



Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
i e L soemme N L :
=ie) it 0 . . N DU S—

sy Probe | Module | AF Mormal F|B: Lateral F||.
_I_‘ c: _ off  |Dp:  off ||
Qb‘ @ FB Break | : :

- [Scan | DRew | MxN [PROBE[NODUL [PHASE] ===> | ™ ||

Adv | Sub g
= 4 SD Input Iprobe Frequency (kHz) g
FFT‘ 93‘ LPass (kHz) 25.8 Main 275.8 Harm 1

Tools Gain 7.2 MHin 5.8 Numb 56068

®YZ (Dis Phase a Max 1888.8 Aver ZA
4 Gapllife @ D5 scan| Hodule | & PusH
—H Y x8.1 x1 | x18

Scan | >RMS Mormal |LP 25.8
s e %18 NF |Ipr|Ext| [Hi Low B : : it
Bor : : : : :

Spe;g RUN | One Scan | Border. . | Exit | -8 8.5 1.8 1.5 z.8 2.5 sec

o N =T EXT 160 | File |Scale | View [ Edit lovtionl [7]

béfn. 199

=| | EXT | 60| Fil|Sca|Vie|Edi|opt| #| 2|
na [ ; : ; ;
i J ETTT B B B
2 s - i
N S ]
ol T *-"“J by
8 2609 4A0 [ kH
beén. 200
Caoal yoTo dacTiaii AT1Todeoa ATEAd TTAGTANT, 46y yoTaT Ofoafadeeadadod TaT1ax00Te
T3a6 “Min” & “Max” éaé 1TeiT dééxa, 1T 0aé, ~0T 40 SACTTalA TTraé a yoro 6+anoTeé.
Caodl Tryol cardonéaacd néatedTaaiea “SCAN”. A d3coelivaca fiéatedTaaiey TTe6+adoad
4Téaad TTadTaiop édeadop i dacTTafiTi. Yoa Tradacey TTaoToyaony fOTEUET d&ac, NETEUET
TATA0TAel T aéy Troaaaeatey oT+iTé +anoTol dacTiaffa (Pef. 201)

nA

=| EXT | GO| Fil|Sca|Vie|Edi|Opt| $| 7|

458 468 478 488 498  kH
béf. 201

TTeo+aiita ciatdied o
"Frequency"-'Main", y¢ a

& a Tafp "Scanning"-"Modulation"-
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_| 60| File |Scale | View | Edit |Option| | 7|
= QA "DS::::iD“"Dd?iE T USROS SO
oy =l FB Break _| L o _ose | :
AT T T N T AT e SR SR -
i ) SD Input Iprobe Frequency (kHz)
FFT| A3 | LPass (kHz) 25.9 Har-ml
Tools Gain 7.2 Min C QA MNumh COR
wvz | Dis P‘“ase‘s.a 4?:1'4 16806 .8
S — fAmpl - -
Hsga: . 0.1 xd |xto | >RNS Normal |LP 25.8
One | RUN x18 NF |Ipr|Ext| [HI Lou| 5 ; : ZHE.
Busrpe:g] RUN | One Scan  |[Border.. | [ Exit ||-8 8.5 1.8 1.5 2.8 2.5 sec
1 1 e =T FXT T &l | Fila [Srale | Uiew | Rdit [Notinnl 2]2]
befi. 202
Caodl Tradedoy aiTeeodaté “Amplit” & dfieeaieal “Gain” fioadeod Ta+aeuTaé 08TaaTl
alTeeo0at éTedaaree. TT TTéacaieyi A300TAAT ThoeeeTidada ddée+eil nedraea Toeéeea
Ta0a0TTé Nayce, Ta+asiTaé 60Taail a1 réeodal eTéadareé arexai atou 1Tatadai 0aé, o1 ad
Ti 40é 14 4Teda 10 e 7a 1afrada 3 (0.6. dadT+aa ciaraiea aireeotad 1Txedo aldol Tartuwa
Ta+aéUTTaT 4Téaa a1 a 3 0daca). Craraiéey airéeotad e ofeeaiey ofoatadeedadony aey
BaxaTdl ETiIE0a0iTaT féd+ay € Taocddeaea fiaTe, Tie Troaaaeypony TTaaToTi (86+@d
ofoaiTaeol aiTeeodas 1T1ailuea, a onesared 1Taréliod)

P ST O ST N

3.3.6 AadoTiaoce-anéeé Traata 1adacoa é ¢riaé.

Caédta 1afp “Scanning”, aTéaeo0ad 4 1atp “Approach”, ydeaeé "Probe" (Defi. 203).

Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ AB J r“|.le| View | Edit |Option| 3| 7|
ZD‘ 3'-\" Probe Lazer Adjust
o Q ‘-Set Pui“t(nmg 7B Cain Biss(os [ SS— ]
= 3.0144 | @862 | 8.1 |
Qa | PRESETS
Edit Fefault ‘ ﬁpplg| Save | Rename|
ndUA Suh‘ _|Feedback [ Laser
FFT| a3 S S
A4 uay= 8.8 un ‘
Tools
e Landing | Rate 20
_H_‘ _Y_‘ z_ | 60| Scale| Uiew | Edit |options] |~ i
= 7] - - - - -
One | RUN : : :
P FEAB |
i @ 6 B 1‘!3 1‘2 sec‘
Spec
1o [on : : : : : le | View | Edit thmnl 3 2
y BEO5 | ho b ; ;
€. [Look a 5 8 15 za [
ben. 203
AQfi0aae0a Tada1a000: “Set Point” 08T ¢cTa+aied, 8ToToTa a0eT a0 TanéTeleT 1aiioé
Ta-a6UTTAT 08TATY aiTeeodall éTeddaieé (0.4. aééxd & “0” Tardeiad Tataéui(é ooTaafu
“4,5” - “Set Point” TaaT 6ficaiTaeol T8eT1adiT “4.0”, “Feedback Gain” 8aaiTa 10 (Pefi. 204)
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ aB | O] #|7||=] _FB |[e0 [File |Scale| View | Edit |Option| %] 7|
2D | 3W nA : : : : : : ]
4 : : : : :
j:E Q i | oo Laser Adjust T |
Q‘ @‘ Zet PointlnA) FB Gain Bias(v)
y 4,801 10.8 8.1
it PRESETS | i | | 46
ﬂdu‘ S“b‘ ’T)efault | Apply | Save | Rename|
FFT‘ 93‘ _ | Feedback [w Laser 4.5
Tools
wAY= 8.8 uM |
RYZ | Dis
Y [t
Landing |Rate 20 Exit 4.4
ST z | 60| sScale|Vieu | Edit |Dptions |
One | RUN m : : : : 4.3
y
B g g g g g g g b
or | a 2 4 6 8 18 12 sec
Spec
2o |um =| _ERT | 60| File |Scale | View | Edit |Option| ¢| 2|
V‘ nﬂ B B B B B ]
Lol 3595 | - e et 25 oo
Put (7] @ 5 18 15 z0 BN
ben. 204
Caodl Tareéfaal TTaaTaeouny é Tadacoo.
OfibaiTacoa 1aéieTasiTop AETOTAOU TTAATAA "Landing Rate" (Défi. 205).
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB | Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ aAB | O|#|7||=] _FB |[e0 [File |Scale | View | Edit |option| %] 7|
2D | 3W nA : : : : : : ]
4 : : : : :
j:E Q i | oo Laser Adjust T |
Q‘ @‘ Z2et Point(nA) FB Gain Bias(v)
y 4801 | 188 | 8.1
: 4.6
EdLL PRESETS
ﬂdv‘ S“h‘ Befault | fpply | Save | Rename|
FFT‘ HHA _|Feedback [W Laser 4.5
Tools
wAY= 8.8 uM
RYZ | Dis
q Landing 4.4
_H_A _Y_A 1
Scan Z8
One | RUN 4.3
- : : : : : : : ]
or | ] 2 4 6 8 18 12 sec
Spec
2o |um =| _ERT | 0| File |Scale | View | Edit |Option| #| 2|
i nﬂ B B B B B
o [Hamld 25 | b
Put | []

béfn. 205
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|

View |=| File |View | Edit | Tools [Operation _ aB | O] #|7||=] _FB |[e0 [File |Scale| View | Edit |Option| %] 7|
2 | 2 =
j:E @ T [ s | e oen L R S R SR SO
. m Set PointinA) FB Gain Bias(v)
QDA.@ 4881 | 188 | 8.1 | 46
Edhy PRESETS '
nd"‘ S“b‘ ’T)efault | Apply | Save | Rename|
FFT‘ 93‘ [ Feedback [® Laser 4.5
Tools
uAY= 8.0 ut |
BYZ [Dis
7H7‘ 797‘ Landing| Rate 20 1.4
T z | co| scale| view | Edit |Options|
One | RUN o : : : : 4.3
por | (] 8 2 4 6 8 18 12 sec
Spec
=| EXT | 60| File |Scale | View | Edit |Option| #| 7|
Iv |RUN - - - - -
y nA : : : _—
L4 )‘Louk : : g s 25
Put | [ a 5 18 15 z8 O
beéen. 206
Cra-aféa ooTafy airéeodal éTeddaieé TTHoATariT olafluoeoiy €& A&caao 8aaiT
cTa=aTep A0f0AABATTTIO & “Set Point”. WTHied YOTAT GROATTAGOA TTATA ¢Ta=ATEA “Set Point”.
YOT cifa-aied adaedaaony efdTay ec¢ OTAT, 0T, éTddaa a0 Ta+éTadod TTA0ATATIT dadee+eaaol
cfarafea “Set Point”, 4 aTaéTATATI €T14€éaoToa dacerarey féatada Tarefaad dafoe édanfay
géfey alaaexadieéy féarada. A dacoelicaca Tde E€aéTi-0T c¢ifataféé “Set Point” yoa ééfey
a0éado ca THaade0 aTaeTATATAT €14eéacTda, € yoT cliazafed Thoadeyaony aey aaeliaéwaé
3a&To0 (Pefi. 207)
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation _ aB | O] #|7||=] _FB |[e0 [File |Scale| View | Edit |Option| %] 7|
2D | 3u nA : : : : : : : ]
j:E @ T [ s | e oen [N SR SRR SU— SO— I ——
. m Set PointinA) FB Gain Bias(v)
QDA.@ 3.51 | 188 | 8.1 w
Edhy PRESETS '
nd"" S“b‘ Befault | Apply | Save | Rename|
FFT‘ 93‘ [w Feedback [w Laser 4.8 |-
Tools
uay= 8.8 ut |
BYZ [Dis
_H_‘ _Y_‘ Landing.| Rate 20 3.9
T Z | 60| Scale|View | Edit |Options|
One | RUN o : : : : 3.8
por| o] P ° o 5 o m o
Spec
=| _EXT | G0| File |Scale | View | Edit |option| %] 7|
Iv |RUN - - - - -
P nA : |
L4 )‘Luuk 25
Put | [
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A yoTT 04xe1d TTelT TOATEOU d3A8UTOp ATTER0040 &TeddaTeé éaroeedadsa. Asy
YOTAT T0eTT caladoéol 0T+80, 6Tada To& 0Adée-aTée “Set Point” &aexaied édaiiTé céiee
ATAETATATAT ©T486A0TOA fedda TardaaT OAcET caladageoiy (Tdaéoe+anéé ThoarTaeony).
CarTi 1604 6TTO4eTA00 Z & ¢Ta+dfeéd “Set Point” yoTé 0T+€e. Cacdi 6Taifliaédd adiTepoiTs
clataiéd “Set Point” (TaTde1dd T0 -2.0 4T -1.0) & caiaoiod Ta AETEUET G6adce+e&Tiil
cTa+aied éTTo4aeTaod Z. YOT € anol ToeTadTT TTETAeTa A1 1ée00a0 éTeddaTeé éaroeedsadsa
“m o~ 7 0O~ 0 N O AN s AASNN o 7 NN N Y
3.3.7 NIT1éd+area oanoTarar oagoélioao
TTa284€04 €00ATO TOoée & TOoTeod iafp “Operation”. A Toédlhawaify Taip
a04€83804 TOTE0 “Scanning” (Péf. 208) & Taxeéiadod édadp éiTrés Tawmée. A TTyacaaainy
TET4 6fivaraagedapony Tadaiaoda nearestaarey:
Main |[NT-HMDT SFH_ [[2= -8 A° [* | [FB Mormal F | 2|
View |=| File |View | Edit | Tools [Operation ? NF_| 60| File |Scale | View | Edit |Option| | 7|
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3.3.7.1 TTéb6+aied dacoetoaca fa 0anoTaTé damacéad
OficaiTagod Tadaia0da:

Modulation - Probe (Pefi. 209)

FB - Module (Péf. 210)

Scan A - Height (Péef. 211)

Velocity - 60000 A/iaé (beéi. 212)

NX x NY - 128 § 1287 (befi. 212)

Step (A) - max® (Peéf. 212)

NL Corr - on (béfi. 212)

Scan dir - +X+ (béfi. 212)

Cain - 1 (bef. 212)

Lpass = 10 (Pef. 212)

Average - 10 (Pef. 212)

Drawing - on (béfi. 213)

Show scan lines — on (Péfi. 213)

Subplane - on (Pef. 213)

SP - TT dacéeloacal TTaataa (ben. 214)

FB Gain - TT dacoeioacal TTaataa (ben. 214)

AG4adde0a daxeT TaeiT-114T iéaTedraarey “One scan” (Deéfi. 215).
Caronoeoa daxel néafedtaaiey (befi. 216)
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RYZ | Dis C:  off —> NH = 128 [m2™N
» 4 . 9 D:  Off < NY - 128 [¥ NLCor
4 J
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ben. 209
Main |[NT-HDT sFn [[2= EICER! FB MNormal F | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| 3| 7|
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ben. 210
Main |[NT-HDT sFn [[2= EICER! FB Module | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|
T 0909090909020 |
j:E @ MHodulation FB _ .
P 4 Probe Module LRl Height 158 e
—I_‘ c: 0ff
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I : : : : : ]
@ RUN One Scan H Border. . | | Exit | 4 6 8 18 12 sec
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cale | View | Edit lOntionl 2] 7]



Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|
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Tools B 0ff —-—> OverScan ]
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Scan Gain 1 LPass(kH=z) 18.8 Average 18
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I I cale | View | Edit lontionl ¢[2]
ben. 212

Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|
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Tools [™ Drawing
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[ cale | View | Edit |Option| 4| 2|
ben. 213

Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|

 _owwe [

EiE) e — . EAINS SO

P d Probe Hodule i Height |B' e | g
_I_‘ c: Dff  |D:  OfF |
Q‘ @ FB HreakJ
Edit ['scaN | DRaW | MxN |PROBE [HODUL [PHASE | ===> | T°
Adv | Sub
— SP(aR) 3.51 | BUGw») 8.1

e FB gain __ 18.884 | Z (A°) a

Taols [w Feedback ERT (v) 8.0
HYZ‘ DiS‘ [w Laser
o |y _|Freeze RY

d_
Scan

fne ) RN Sample thickness (mm) : 8.5

. : : : : : ]
Spe;g RUN | One Scan H Eorder..l | Exit |4 6 8 18 12 =sec
I I cale | View | Edit lontionl ¢[2]

ben. 214
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2

View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|
=i} e R ] T | IS NE—
Y Prob: Hodul =Lt :
gﬁle—‘ c: _ off  |D:  off ||l
Qb‘ @ FE Break | : : ;
Edit (Scan | DRaW | NxN |PROBE [MODUL [FResE| == | T ||| |
Adv | Sub g
— SP(aR) 3.51 | BUG») 8.1 :
e FB gain __ 18.884 | Z (A°) a
Tools [¥ Feedback EXT (v) 8.8
HYZ‘ DIS‘ [w Laser
|y _|Freeze HY
S::an <
D“eA LI Sample thickness (mm) : 8.5
Bor @ : : : : : ]
— [(run | RS Border .. | 4 6 8 18 12 sec
= cale | View | Edit |Option| 2| 7]
Iv‘ e Hany Scans nA : R |
ove Cans
Put | 2] _
beéen. 215
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_|[60 File |Scale | View | Edit |Option| | 7|
i s (NN
Hla e R ] T | IS RO—
Y Prob: Hodul =Lt :
gﬁle—‘ C: Dff |p:  off [HE : :
Qb‘ @ FBE Break | : B :
Edit (Scan | DRaW | NxN |PROBE [MODUL [FResE| == | T ||| |
Adv | Sub g
— SP(aR) 3.51 | BUGw») 8.1 :
e FB gain __ 18.884 | Z (A°) a
Tools [¥ Feedback EXT (v) 8.8
HYZ‘ DIS‘ [w Laser
ST ST _|Freeze RY
S::an -
Ui |l Sample thickness (mm) : 8.5 - : —-————
m : : : : : ]
USPPE;Q RUN One Scan H Eorder..l | Exit |4 6 8 18 12 sec
I I cale | View | Edit lontionl ¢[2]
beéen. 216
TTHed fTyoey Tada0d NodT+aé fiéata TTIoTadéod Ta1iTaT ecidieol Tadaidod “Set
Point” Ta TTVAcAmAlfy A4aa006 yedafa aT adaly nearestaafey 1ATp, Taaspaay ca
eciafareyie a 0&acééloacad fié Taatey 1T aaridil éGaxaTé éeéiee Néaredraaiey,
ITyagypueiny a Téfa "OSC' e adnTéieocda éTiafad “Restart”. 1dTaacaéoa yoe Tradadee
TaNéTeUéT dac TTéA 14 1Ta4dd0d0d 0aéTa claraiéd “Set Point”, Toé ETOTOTT TTE6+aaofy
Tae4Teaa T0+a0eeaTa ecTadaxaied TTaddd1Tioe

3.3.8 Taddéep+aiead it TTEOETI0ALOTTAT Ta €Ti0aéoi0é daxel

A&y Taddéép+aiey Taxéd épalie ddeeiaie TaTadTaeiT Toéép+eol TadaoTop fiayei,
6nocaiTaeol TrTacé nedraé fa adTa TadaoiTé nayce, Trodadeeol 0aéotlda cia-afed yorar
neafaéa e ofoaiTaéolu TOTTAE0AEUTT YOTaT cia+afey 1TaTa ¢cfa+afed "Set Point”, & 0TEUET ¢aodl
aéép+aol TadaoTdép faycu

Toéép+e0a TadaoTop faycl, a0éep+eod 1Ta0éyoep, Tadadéep+e0a a6T4 TadadITé nayce
7a "Normal Force" & 46¢ép+&0a TaeT &¢ THOSEETA0A0TA Ta eciadaied nearaea "FB". OfoaiTagod
Tada1a400 "SP" Tl 1T4T (Ta 3-5 TA) a0@é 0880TIAAT ¢Ta+aiey fiédraéa "Normal Force". Cadadl
ATeiT déép+eol TAdaoTop faycl & ToTaTExRa0l 5aaTo0 4 ETT0a80ITI ddxeTa.
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6adée+iiod Ta1TTaT aiTeeodad

N6&a0ao 6iatuaeéol TadaiaodiGainT, ~0Tad i

Tadaoiop faycu & TTroTacéoa atia dac

+0T Té&Aadofy Ta1 TTaT (500 - 700 11 1T i+30+€680) Toadioedl & TTaddfoenl car Tar.

Afige Toe neareoTaaiee ATcIeeadd T+aTl 0&céeé TadaTaa TT ETTOATA0EZT YOT 1Taeé0
Teia+aol aeeyied eciararey oach Ta eciarared fedragdaiModuleT. A yoTi fie6+ad iedaodo
6Tatli@eol TadaTaod TAmplitT.

Toe 8aaToa i iyaéeie Taoddeacaie 1a féard 1TA00 ATcTeeT000 TcaoyeeeT a Tardascdiee
fieaTedTaarey fa &0adcad 1TaddoiThoe. A yoTi fied+ad fedacdo olafu@eol AETOTHOU
néaresTaanrey é need rocxeia (6aaee+eaay "SP"

NETOTHOU fiéaTedTaaTey 0aéaed 6aA040 GTaTUEE0U, 8TA4A T4 TOTTENNAAA0NY fEETT 40404 eée
yi0 4 Tardascaiée niéaresraarey
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beéen. 217
Main |[NT-HDT sFn [[2= EICER! FB Module | 7|
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
I 090909090200
j:E Q Hodulation FB . - . -
y 4 Probe Hodule (s Bl (e
‘I—l c: 0ff
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E:l't Normal
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FFT| A3 . = Current
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Tools e BGEE p— B =DUTES 7
: @ NFE > Hodule L.
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
2D | 3W : : : : : ]
j:E Q Hodulation FB i Height s R
y 4 Probe Hodule :‘ .
Q0 |IE] FB Break _| = bi_oee |
Edit Teignt |
z [ scan | DRAW | NxN [PROBE [MODUL [PHASE | Nopmal F
Adv | Sub |
i Signal  Dir. Velocity(a®rs) coteral F|
FFTA HHA A Height +H+ Scan Step (A°) Bias U
Tools B: 0ff === OverScan Current
FB-OUT
RYZ | Dis C:  OFff === NX = 128 ‘ i
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USPpe:Q RUN | One Scan | Border. . Exit | 4 6 8 18 12 sec
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ben. 219
A 1aTp A04TSa TATBAABATEY AAc®@ATEy AT A0TOTT TET4 40438803 "=>" (Péfi. 220). YoT
TcTa+ado, 0T TTHea Afyoey TaiTé NodTéE Tadaga 0TTTadadee ¢Tia aTcadatiadony a Ta+aeluiop
0T+80 fi0dTéé €& TATOTAeo A fAfTaa Toé Toéep+aiiTé TadaoiTé fayce, Toe+ai adnToo
TET6T@AATEY ¢TT4a Ta4 TTARBGTTHOUD cadado OAT, ATAEANTT 6@a ATYOOT 4af 10T 0TITida0ee,
a eciadyaony & dadencdedscaony a aafiTi Téfa atadariaé Aaie fedfaé (ai1Teeodaa eéeé Oaca
éTeadareé). NfeTaol fiedfae Ta TAdaoiT1 0Tad "<=" - Ndaco TTNEa eciadaiey oTiTadadee ia
daéTiaracdony - iefoata TTead Ta 6fiTadaol TadaTanodTeolny 1a adoaéa Tadaiaodd
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2
View |=| File |View | Edit | Tools [Operation _ AB | Qﬂj|j FB_ | 60| File |Scale | View | Edit |Option| | 7|
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= D Dff NY = 128 [= NLCor
K- |-y-
Scan Gain 1 I =) 18.8 Average 18
B N N N N N ]
USPpe:Q RUN | One Scan | Border. . Exit | 4 6 8 18 12 sec
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ben. 220
Toe atarod odaenodavee eciaraiey Oach THTHEaae0d, +0Tal fiedTae ane asecrié é
“0”. Aéy yOTAT 4 TATT1 ec TETT AT000aT 1adT TNOEEETAda0a ofoalTaeod adta “A ® ” (bed. 221).
A yoT1 fié6+ad Ta A0Ta AT00dafTadT ThOeeeTidada TTaadony nedrae, atasariaé a iaip
fiéafédtaarey 71T -afoTod. OficaiTaéod a yoTi 1afp fedfae, E&ToTo0é ad 06Toéoad
dadenodedTaaolu, Tardeirad “Mod-sin” (Pef. 222). Nadépaay ca NedTaéTi TT Af60daifaid
TAOEEETA0a00, TadaT1a0dTT “Phase” 6ficaiTaeoa fiediae a “0” (befi. 223)
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Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2
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beéen. 222
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2
View |=| File |View | Edit | Tools [Operation _ aB | O] #|7]| =] ——>a |[e0" [File |Scale | View | Edit |Option| %] 7|
ZD | 3u H=Sin : : : : :
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B N N N g T —_
D;.pe:g Scan | Border. . | Exit | a 5 18 15 sec
o =| _ERT | 60| File |Scale | View | Edit |Option| ¢| 2]
ben. 223
Aesp+eoa nBATESTAATEA (DEf. 224) & T804 ATelafed Ta 1ATp, ATcTeéapuIad aT
adaiy féafedtaaiey a 4ad0T1ed nodT+Ead yédaia. Nadaiaodd, foTydied Ardada To To1éoa “?”
ToITiyofy é ee60-1Tad. Aéy A0TOTAT TOTGTeadTey (4 €660 1T4d) 1Tl T ofoaiTaeol iTatiaréa
TT a0fTod “AZ”, 6aace~eol eee olatli@eol alTeeodas daTadaoTda 1adate+anéed éTeddaieé
“Ampl”, 63ace+eoll eee oOlailoeol oOfeecdTed AeTOSTITTAT 4d0aéoTda “Gain”, ToTecatTaeol
4308600TAATES A0TOTAT NeaTada AT ATACIATEAT TT +afioTod “AF” @ée TT Oacd “AD T ééeé aaxd
Ta 4004Té da0iTieéa.
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ben. 224
TTAATOTT y0&d ETy00eHeATOTA & ATN0eaad0Ny Tacéo+méé Tadac efifiedadai ad neé. Aaa
TaeaTedd ToThoas ATTiTaa :
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64aceéol ¢Tia TO TTAADOTTROE AZ ~ 1000A, 6ddee+eol oOfeedired 1GainT & aiTéeodad
éTeddaieé i Amplt

OTaTu@eol aTTée0040 éTedaaTeé & 0adee+eol OneeaTed & Toeaceceol ¢TTa é TTAAdOT T
(AZ<0)

i
yoT1 fie6+aa 1TelT Taaépaaol ca ToTO

i
A 7N ~~ ~ e 7 \ 0 \I -~
Ta0a1408a0 “Draw” Tadaa fié
“Show scan lines”), Tadaéep+ay a
ié

TETI NéaTedTaaiey étadeo

EéoTadabe+aiéed Tradagee Tddafacia+ara a6y eciarare
TTa4001TR0e 4 Tafi@0adad, idaaTeT1 0o i dacTadaie ¢rraa.

A caaeneiThoe T0 ddxeia 8a4TOO €80Tada0ey 1Tedd TOTATAONY A
I0eETeATeAT ETOTOETAT €1 T68UMA (@5 Téf) éée nadee el y

o~~~

L] 571éi
CTTATT & TAdAcOTI - &8y BGAATOO & dd=eid NOT éé
: A6y e

“HadarTatudl” TTAAd6TTROS CTTATT - 48y TaTaTarTaytied
EeoTadadey TATATAGOMY 1T TAdacoo OTEUET =0
Tada1a080 NéarTedTaarey TThHed fATyoey néata & 4T ad
geoTadadee caaapoiy a 1afp “Operation” - “Lithography” - “Options” (Béfi. 225).
Main |[NT-HMDT SFH_ [[2= -8 A° [* | FB HModule |2
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beéen. 225
Cadill TTeeTT cadaol Tardysedied, 10eEEaANA2ATTA & Tadacdo TOTTAS0A&UTT ¢TTaa
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(Defi. 226).
Tada1208 “Z-shift” (Def. 226) TT58486ya0 A0TTETATEA TATTAT & 4300 A0@ATTERATTO6
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dannoTyTead aradaa, 6adee+eaay neeod acaeiTadénoaey 1a=ad ¢Tiari & TadacoTl.
Ta0ai1a0d “Rate” (Déf. 226) Troaadéyao Taoco Taead eiroéiiaie, a “Step” (Pef. 226) -
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“Main” - “Options” - “Save as” (bPéfi. 230).
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ToTReaTe0060a atiadarTae Adie 6+anoTé 4 eTT0ae0TTI dd=eid. TEeAeTAT A0aco e0ACIHTTAT
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Troaaaeect oTeteio rTeéaiée
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