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EE
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541 28 /Controller: 5% XYz =#izzsh, IEEHTE L%

28 /Scanner:  JHCBRE S DL 1T HREE 9 holder, 34N XYZ =Hh 4> 1) o s F b e skl His
&), FAFEIEHE XY 124 30um, z #iy s5pum

5% /Backpack: AH4 T8 = AMsihil 2%, 94 ADC/DAC Z £ Fi 2201, J& Cypher %1 LAk
I R 2 7K1 DA R R 1 373 1 B TR R

2% /Scanner:

[l
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B,/ Contact Mode (FTH holder Atn#E Air Holder)
1, HAIEHIESEIE, BOBTF O BL L BAE AR T

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R W~ B PR3 T H 23R, AR UE Scanner INFE S & b, B EELFEFT Holder
N Scanner FAINAE, FERIWRZZ T147 K WA PR L AR 22 PLE %2 Holder

E: ETIREI AR A& A S B E WA

~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E R,
AL E W T PR

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

X ATRE AR TR B A, SEEEBUR AL K. NS B, A E B
P o BRI B IRAAAE, FTREZ e Jd i RATWES, N e HEER B UM T8 s
T AR X35

~ [l — A B ST R A A BB B R

B L A EH A i 31 5 2 B8 PN A5 P U P2 o] R A5 st » TR UL R 2 5 R TR S
WhAZ, [ AN S I, HEREAE A AB G, TR, VAR

4, & Scanner HERIFIIAALE, AR EA MK BELTR T, #ADEKRER LA 0T ED
XPRITE O FIALE, % LRE T
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5, PHRILIERET FURE s B OBE RS, JF/ OS2 il £ iede AFM ML ERGHERH, B 2R
B AR AR T 1-2 =R A A AL E

7

*UN SRR A FEE e BT T R, FEFRMH A Engage Panel &7 &R PR4L A 75 E3E4T
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT RE AR FEREE R HShE A KRR, BURFIFEIUMERE RS, PABHR
fEEIREMS L, TEAEETRERN S

6, IFEFE Contact Mode, HF N F Al (141 1 5%

Favorites ‘ Standard Electrical

ﬁ [
Template Contact Mode AC Air Topography AC Water Topography
Topography
l I
L Contact Mode Force AC Air Force AC Water Force

@

o

7, IR EZE M s i Video T M G LT D15 E B N s o P R 5 O BEAR AL logo (I IEIAR)
i Home f#, LI BOKECAT UG 2B AR R, B T UAI I S8 A0 T 2 Al kA
Jille AEBNE D e B —HE L CTERED Ka B e,

8, T KA Engage Panel Thr NiZEO ) —H S LAY RE, HEEBEN N mR NG, Ad
Focus on Tip A AR T4 1) “ SET”; 4k4zim) 15542, HRRELEFE KT L, &S Focus on Sample
FIAMBRLLIY) “SET”



Asylum Research Cypher S &%) AFM ${E15

9, fiili Focuson Tip [fRMAEREBIRIEE . £REZRmME (W NEZSME) Sl Rirase, &
F&”Spot On” IO EBE N B AE AN AL B, 7] DA Bh A b b i i & =k A B0 A7 B (245 Shift
B SEEUROA)D

¥ SpotOn « TipPos & Zoom| 44 Home

Dptions ~ Capture

-+ % 3 #

. Approach Detector Prefs
~ AH
M T#3) ccp

(Un) Load
Sample

Move Focus

Focus
OnTip

= mawm

Focus
On Sample

= maw

Sample Heidft
1402mm |3

WD by

Move To
Pre-Engage

Focus Position: 1.452 mm Start
Tip Position: 1.452 mm || | Tip Approach

R K
B TROK A
55

ERE R )
Eadibe g

- 100 pm
E AL 3

10, s EEIA PR ER) “Move to Pre-Engage”, X & REM THE R 50um FINLE . WO
KBRS WEL, WS 0] DU AL E . 558 Sum and Deflection Meter % 1) Zero PD i Deflection
BE (FE o BIn)). Sui el BLidh BT Video T ARSI — 2 &7 Sk RFEBIFE M, B IS0 1) X 43
BEHERE T . A FERPRER) “Start Tip Approach” UG EH B N, TEMNTHESBEZRE K H

Zoom: 1.0 Coords: 427.9, 669.4 um

. =S| EsR
Sum(765 DN o
Deflection-0.08 | | Engage
Zero PD

GetStarted™

Z Voltage [0.00 | |

Input Overload| ® sep | (&9
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11, FASHE

#  Master Panel (Ctrl+5) = | ] ' Advanced Scan Parms n
Image Force Fmap ’ e a I I '
[
Scan Size Pixel Size
A ([59 00 um |2 P04 i L] Delay Update Reset Delay
[
Points & Lines Scan Time
B 154y 3 % = 014 ; Scan Speed Scan Angle
| 256 > 90:09:33 Jit— g g e || [122.07 pmiE 000° || HHSMIE
Scan Rate N . .
AHER ume B 1], B T-4r || X Offset Y Offset
' E Y EELinuE S - dam __kE
lmaging Mode Contact T Scan Points Scan Lines
256 S 256 =
Set Point Integral Gain
1.000 V 50 10.00 30 Width Height
1 2 1 z
B P i e R R AR R GRS
RN, SlERK, TARH) R
ﬁﬁj( P. Gain
0.00 =
ave Options K% 1E 1 k4% 1500 kiiz B
Base Name Suffix
Image 0000 =

¥E: Setpoint il F HIRAS T deflection )2 {H PR BLE Bl FR eh#REH I35 K/, FITLL setpoint i)
BofE RS E KT H HRES TH) deflection {8 (H2 B TS 1R 4 124245 deflection %,
T AT LU CLE R setpoint fERAA, TREVHMBI K, RZIFR

12, il Frame up/down TG4

13, HAMEREF LT

FHESFE N %ZE Height Retrace & I P R B EES, WMRABELR LTS, RHIE
FIAFSERER A, AHRER—DIR.

WRABLIHAES, AR TP
~EINERE I JI RN, BIEE K setpoints
2 IR ET 1 B 4 LSRR b R AR
~IEIN SO R G REE, B K Integral Gain {H. ¥F: KK gain [HES G ARG EY, KL
B R I B S SR e

~BEAR A E ZE 1) scan rate

~ENANREE LIS E A, N ERAER R G A, BUR T YEIIRE e e B, &
5 T PR

T BRI MR R m PR R, (HiE R

14, FAMAE R G, Sl Engage Panel F1f#)(Un)Load Sample B4, BUTFHR4E:, WGEFER, % Fi
HeH IR b8t . I BT R B ARM IS 75 5 P 448 1) 2 R0 EE G T A i
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B EER/ AC Mode (FTH holder N#7#E Air Holder)
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R W~ B PR3 T 23R, AR UE Scanner INFE S & L, B EELFEFT Holder
N Scanner FAINAE, FERIWRZZ T147 K WA PR L AR 22 PLE %2 Holder

E: ETIREI AR A& A S B E WA

~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E R,
AL E W T PR

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

X ATRE AR TR B A, SEEEBUR AL K. NS B, A E B
P o BRI B IRAAAE, FTREZ e Jd i RATWES, N e HEER B UM T8 s
T AR X35

~ [l — A B ST R A A BB B R

B L A EH A i 31 5 2 B8 PN A5 P U P2 o] R A5 st » TR UL R 2 5 R TR S
WhAZ, [ AN S I, HEREAE A AB G, TR, VAR

4, & Scanner HERIFIIAALE, AR EA MK BELTR T, #ADEKRER LA 0T ED
XPRITE O FIALE, % LRE T
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5, PHRILIERET FURE s B OBE RS, JF/ OS2 il £ iede AFM ML ERGHERH, B 2R
B AR AR T 1-2 =R A A AL E

7

*UN SRR A FEE e BT T R, FEFRMH A Engage Panel &7 &R PR4L A 75 E3E4T
AN ES, W BERESTE OHR “Initialize Motor” BITJ

*BREFTT RE AR FEREE R HShE A KRR, BURFIFEIUMERE RS, PABHR
fEEIREMS L, TEAEETRERN S

6, HRfFik$E AC Air Topography, i A\ 52 miss = i B 2R3

Favontes ‘ Standard Electrical
. [
Template Contact Mode AC Air Topography AC Water Topography
Topography
’ V) |
11
Lateral Contact Mode Force AC Air Force AC Water Force

Oiffline Imanea

7, IR EZE M s i Video T M G LT D15 E B N s o P R 5 O BEAR AL logo (I IEIAR)
i Home f#, LI BOKECAT UG 2B AR R, B T UAI I S8 A0 T 2 Al kA
Jille AEBNE D e B —HE L CTERED Ka B e,

@

Oiffline Farre

8, IHid FEIAM Engage Panel Hbr AR (AR —H & LHTT R, HEBEMRmKRNGE, Sl
Focus on Tip FJAMIAR A “SET”; 4k%Ea AT R, HERELEHNEIT L, 535 Focus on Sample
HIA MR “SET”
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9, fiili Focuson Tip [fRMAEREBIRIEE . £REZRmME (W NEZSME) Sl Rirase, &
F&”Spot On” IO EBE N B AE AN AL B, 7] DA Bh A b b i i & =k A B0 A7 B (245 Shift
B SEEUROA)D

2 SpotOn o TipPos & Zoom ptions v Capture

-+ % 3 #
= AN

HT#3) ccp i

Approach Detector Prefs

(Un) Load
Sample

Move Focus

Focus
OnTip

= mawm

Focus
On Sample

= maw

Sample Heidft
1402mm |3

WD by

Move To
Pre-Engage

Focus Position: 1.452 mm Start
Tip Position: 1.452 mm || | Tip Approach

R K
B TROK A
”

AT A
Eadibe g

= 100pm |
E AL 2]
10, A EEAMPREE “Move to Pre-Engage”, X fHHREM THE MR 5S0pum HINLE . WL
YBE R S A WAL, WA v LA LA B . A Sum and Deflection Meter % 11 1#] Zero PD {# Deflection
HEE (B o Bpa]),

Zoom: 1.0 Coords: 427.9, 669.4 um

= o | @ =
Sum|7.65 _ Stop Meter
Deflection -0.08 | | Engage
Amplitude |1.03 [INEEG Zero D
Phase 89.44 | ' GetStarted™
Z Voltage|0.00 | N
Input Overload| *® sewp | (&g

11, FUE/Tune, BJFHRATFIRE B ILHRAA % B 21 Free amplitude 1E (Target Amplitude)
miih Master Panel 1/ Tune, %EFE Auto Tune BT, WK
e ATRUMRE RS &7 EAR B ARG Bl T 302 2k Auto Tune Low/High ¢ & U655 [
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% Master Panel (Ctri+3) ‘,,?;! = 17273”!

Force[_Tune ] Fmap

Image Thermal

12, MR LA ST Video T EIAREE K —

Auto Tune
Auto Tune Low | 50.000 kHz

Auto Tune High | 400.000 kHz
Target Amplitude | 1.00 V
Target Percent | 0.0 %

Auto Thermal Auto Tune

R

4 4 4D

sl

B Conaderes Tune

Amp 035256 ey

Rensre | | Savr 28 Force plot ot

Fna 272802 08452

Tl R

—
Manual Tune

Drive Frequency | 75.000 kHz
Sweep Width | 5.000 kHz
Drive Amplitude | 100.00 mV
Continuous
One Tune
# Drive
# Graphe Direction Forward
# Engage

Tune Panel Setup

< O
< O
=0

v

08+

~ 180

120

Amp

? 04

02

T
208Kz 2TM2 2TxHz

T
2T4m

Panel # [1) “Start Tip Approach” JFiG HZI N, NG 2B ERE K

13, HAMSHE

® Master Panel (Ctrl+5)

[= | = &34 | Advanced Scan Parms

e
Image Thermal Force Tune Fmap a r m S
[ : 7 5
Scan Size Pixel Size
T |[2000pm 2 76.4 nm L) Detay Updzte Reset Delay
L Points & Lines Scan Time ] |
B {5 45 3 256 . 00:04-16 W —sk K R g pan Speed‘ ScannAngle
\ N Sy P08 pmis 3 0.00
I'T Scan Rate T o 3 72
N s 2 4 2 Offset Y Offset
Pt |[1ooHz RN AMER % T
a ode AC Mode e - - | Scan Points Scan Lines
Setpoint Integral Gal 4 J& 35 5 v ¢ 4% R 4 . 256 -
800.00mv Z O 10.00 - Height
TARR R 2 - B
Drive Amplitude = o
7269mv [§O[, o
(e PRI B I R R A
rve rrequency -
/ 74933 kHz | O jj E‘Jj(/J\ ’ ﬁﬁﬁj{y P. Gain
. I /R 0.00 S
Shake piezo 3K Z/HIk F =
_ . eedback Filter
g, BUEMK, = 1600 kHz |2
TN \ v [ne SUMX
Ry M LA B I E A 0000 IE
ERIOYA) 2 YN UG A7 B 1%

T SRORAZ BIAE bty R OSBRI X3 2 PREE R 7 o il Engage

¥E : Setpoint A1 EE 1) EH HIFRTE Free Amplitude (Bl A Auto Tune 5 3§ 1% B 1) Target Amplitude)
F LA AR BT B R R ET TTR RN, ATEA setpoint FBUE A0 B AN T B EHIRIE Free
Amplitude FIfE . 1H/&H T % 7E Auto Tune K B HHIRTE N 1V, BT BART DA LR i

setpoint B/, RETHEINEK K, RZIFR
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14, il Frame up/down JF46434#i. # Height Retrace & K N IZL WS 2R M HE A E S, AR
T setpoint It BEAY, FEUEM N, AT LLE 208/ setpoint, 2L 14K drive amplitude,
IR

T BRET AFM SIS E RIE AR . FEIRE W T3, B8 FIIRIE 2 2 =,
M H M Free Amplitude FEIRE] Setpoint BRI NEFEI). AT PAAT AR M FRATTH0K Drive
Amplitude (‘72 Free Amplitude KD, B /) setpoint B, #i2s FEERE M R RS BN PR S
B, BIERE SRS I EE AR

15, AP SH AR

F R A WA %E Height Retrace & I FIZL R R E S, WRAHELTEEES, RIFILE
S EORE A, AFTFEH DT

WMRABELRHFAEES, AR FILP:

~NIRET K ST EI’\Jj(/J\, B/ setpoint B 3% K Drive Amplitude .

~IEIN SR RS REE, RIS K Integral Gain {H. ¥F: KK gain [HE G RAGEY, KIL
Sy VL A B B S SOIR

~BEAR IR ZE B scan rate

~ENANBEE ISR E A, N ERAER R A, BUR T YEIIRE e el B, 2
B 8 PR

16, X F 5| M F T
RN, MAL/Phase 1H I K/INAT DL IR EF AL ShTRIVEF J1R028 Y, Y Phase< 90° I
AT R IR 12 Phase> 90° Bf b 5] A=

PATEFE DN G] Ay, B R IER “ LR ” EREM L, BRI T IREE AR i (0 fR
PERAR G, BRI T B PR T A B, ARAE R LIS BIECN “IRE” I
HiEE, EEN TR B2 2 /04— f B,

AT LUARYE B CLRIRE S kIe B 5| 18R et AT 14, (B S — e B R e AN B e 5] )
5 1A BEsl (mode hopping), B Phase ANiE 90° E RBkz).

TEEMN A DA EREREHI R 4 FE L E B F R
~REEHNFARA, MEREH HEREERR.

FEAREE, B, AR, AR IERELLEEN R AR

PRENBAE (kDR R BN 0.

AR, RGN TR PrCUBR K BCE TS G iR e, ATREANE Dt N JiAE .

~ERHIER RS HENTHANF IER
100 Drive amplitude MM EERET ) free amplitude #RK, #RZE 5 HEN T 1A,
BB M setpoint B/, BRZE Fy ik N F T8

EAERNZ, ZETRBS AR RE E IR R/NIGR T setpoint F1 Free amplitude LA, BT ATE R
X PAME I I 75 BRI AN U K ZI7E 50%~80% .2 [H], BI7EIZ#E1E K Drive amplitude [ [F) i 12 575
X setpoint, E | phase FaEAE/NT 90° HITEEN
17, H4 NG, BE, BCFRER, BolRFES, < BEOGH R B, Ao R EAE
AFM JUI TG 75 O P42 1) 28 A LG T AE

11
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AR B/ AC Mode in liquid

Cypher S %I AFM 1] DL {a] B 7E B A A 55 A 52 Bl d 4, B Imaging in a small droplet”, 411~ Al
TN

Sample

Liquid Droplet
Mica Disk {substrate)

Metal Disc (Support) h—)

i BRI A, BATIFAHERE FH A B 17K LAAMAUOAR A, 0 e 208 G (38 78 2 1% 5 1A BV 511
BN HUEFIE  JG 2 7e i B Cypher BB &5, A T RETIMEGIRHIEC AT, dna B s, Wi %
FEAPEAEFIAEH4, T5 6 B A B DIRET Cypher ES 51 AFM.

FEG ITBAR IS 75 BRSSP S I AR AR AR, JBE S I NG 22 P U IR Scanner BEMR 14
EVE I U, I HIR AR 1000 A4,

ORI 75 2% L F AOUAR Holder VAR FCE VAR Holder #8H &, W N EPR

FEMIAEL N HEAT A 50/ Contact Mode 3948 5 HAE TN I3RAE I XA, Bt AA TR E 2
AU T BEAT B U 0/AC Mode $15 I #1F 20 BR
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1, HAFER A IR, BOETT R DR B 24T T

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MF R AT FIRAL, BER scanner FilE (FE: 15
1% Scanner 7 H A AN T 96 P A — 2 B RE S, DARE HO HHRE D

3, T B B R BT T 2R, REAE A UE Scanner (AL G B, {3 A2 U TN
RN, EEAEAh R, O EAR A ESEIL 1em.

E: HTIREI AR A& A S B E WA

~BOECRE T AT RE EEE sum BRI

XA TR A SR RE R chip 0 d 2, SEEBEORMEAE . N EHEPEH,
AL E 0T B s

~BB7E D EERAEE, BOLTLITERE RER sum ERK

X ATREFRINE 2 A BT, SEEEBRMEE K. N RERRE, e E
P o BRI B IRAAAE, FTREZ e Jd i RATHENS , N e HEER B UM T8 s 1
T 1 X 35

~Fl— L B SRR A B B

B L AR A it 2] 5 O 3 20, — MRS (8 P O FR2 ] 5 Ao it » BT O J 2 51 AR 1Y
WhAZ, [ AR A, HEREAE A AB G, TR, VAR

BeUFEtIa, IR RARLERT O B — A R AU, miRiBiA T Lle e s &2y, Wk
P ZE Pl o SXAEAS AT DARIT LB i 28 o) Bl L I

B 25 UFEH ) Holder 48 N Scanner FAHNALE, FHBRLZZ T35 T EE A PRI ME 22 DL 52
Holder
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4, ¥ Scanner fERIFIIRALE, HoRHA MK B OIC TR T, BB SER LA (R ED
XERIAE 2mm (AL E, ¢ ERRE . T FFIEMAIA BRI AE, T AR SAR AR
IR AA A

5, PIERVLINERAT HIRE S RIS, JF /N D22 18 I 41 e e AFM AL ERieH], H R HRE
E R RBER AR R BORERE Bk, ARSI I AT IR T B AR AR 1-2 =K A I

7

I SRIRET R A FEE R sl T B, BIEF S AFH ) Engage Panel 275 BRI IR EHAT
OEwate s, W EESTGE OFH “Initialize Motor” BIH]

*EREFT BRI FEREE A H BB T KT AR, BiIEEMEE s e, AR
EEERES L, BEAIEETRRINES

6, B ik AC Water Topography, i3F N2 poi s 2 B B 30 15

Favorites Standard Electrical

A
AA
° ) \_ e | oL
Template Contact Mode AC Air Topography AC Water Topography
Topography

14
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7, EWTN B s i) Video B H (5 LT D13AT H 258 I o P R 5 O BEAR AL logo (KIEIAR)
TRy Home B, RIS B OKRECRT DA 2B EROFEER, B w] LUAIIT 28 B 67 T 4 Aireil 2 i k4>
Jilele fEBNE DUE BRI ATk CRERRRD BB BHELIZ I b,

8, MEIL T4l Engage Panel HRRAARELN ALK TR, HEBBNRMEAEE, Ak
Focus on Tip AT AR A 1) “SET”; 4k 2 im] 15545, R RMEARFMEM L, & Focus on Sample
A AR “SET”

9, it Focuson Tip MR FIRIEE . A&BHRRmME (WNERAME Adidbnf, %
F"Spot On” IO Y BUAE A NALE , W] LAAE BY 22 _E A bR i 7 Sk B O AL B (F24E shift
B AT SEHLRLRD

¥ SpotOn « TipPos & Zoom ptions v Capture

H T % 3 #f
H-F#¥35h ccb fin 3

Approach Detector Prefs

(Un) Load
Sample

Move Focus

Focus
OnTip

= mawm

Focus
On Sample

= maw

Sample Heidftt
1.402 mm

WD py

4

Move To
Pre-Engage

Focus Position: 1.452 mm Start
Tip Position: 1.452 mm | | Tip Approach

AR O
A N
g4l

AT L
B H)FEFE

- 100 pm

A

Zoom: 1.0 Coords: 427.9, 669.4 um

10, i REAEMBREER) “Move to Pre-Engage”, X 2 fEHRETAL T-AE MR H 50um HIA E . W EHOT
Y2 A WAL, R A vl LA A7 B o 27 Sum and Deflection Meter % I ] Zero PD {# Deflection
EE (iR o BIn)), @IEMIRA M 30 B i, HEHRRIKR RIA B, 8 55 st fint
deflection FIfa#%. EEMARIE)G, FIRAT Zero PD.
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i sl Deflecticn Meter (CH1<5 s
sum765 T 2 oo~
Deflection|-0.08 | l Engage
Amplitude[1.03 I = | z=-™
Phase 89.44 | ' GetStarted™

Z Voltage |0.00 | I
Input Overload| ®  [sew |

g /Tune, BI-S4L AT FHERER B3R ATR H 1% B B AlbE S AT 1 Free amplitude { (Target Amplitude)
AR B A BAE A SRR S SUE S H IR 2 440, Bt DLYE AR B Hh 06 [ 4
Manual Tune
7E Master Panel H11£#% Thermal--Capture Thermal Data, 75241 T A~ it &l

7 Master Panel (Ctrl+5) o B S

Image Force Tune Fmap > MJV{\\
GetReal™ | [ Capture Thermai Data || m i SR YPS

Probe Panel Wi
Zoom Graph[]

Zoom Center | 75.000 kHz

O A
D

Zoom Width | 30.000 kHz
Fit Thermal Data ?
o y 10"+
Amp InvOLS | 109.00 nm/V = ﬂ ?
R

Spring Constant | 1.00 nN/nm & h Z

Frequency | 75.000 kHz & 2
Thermal Panel Setup ? tT "vx:-i ' né-'m n ':nlm: ",:m

TE 1A A0 2R Bl ok . PR 0 Ak o5 o 45 5 %6 % Move Freq and Phase to Tune” (3E: JBE 2EEBH T
RIFERIE LN HEESHR 1/3 /)
7E Master Panel H1 & il7 Graph, %2Ji% Append Thermal, ¥ Sweep width % & & 30kHz, 5 ili One Tune
gEA M B Thermal B (2068 5050 IEPEAE R, 4 BIE$E Set Drive Frequency

® " Master Panel (Ctrl+ 5\ =53]

] Find the resonance of the lever and calibra

Image Thermal Force Tune Fmap
Manual Tune
Drive Frequency | 75.000 kHz

é

Sweep Width | 5.000 kHz 8 O ?
Drive Amplitude | 100.00 mV GH®) ?
Q Gain | 0.0000 ¥ O 2 — — — 7
Tune Time |0.96 S & ? &Canti(ever Tune [-u Dm
Phase Offset | 0.00 = O ? LT T PSS G [ T R
InputRange| Auto [20v] || 2 amp EETTemy ] Freq@szave ] @00 ]
Continuous ? Set Drive F
el Drive Frequency
2 0.4v 2 r
Center Phase ™ 2 - Do One Tune
03v— o b 0550 Set 0.44V as Max Ampltitude?
1 g2 Cancel
# Drivene Direction Forward v ? 5 l‘ \\"w.'ﬂ, [ -
' 0.2v | PP | =
iDrive Check Holder 2 e e e £
DDSOutout|  Defout | v| 2 ) e ;J S
= Graph % o i it
R e /’L JN) o Y
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Show Tune ? Pl M A R k“-,ﬂfw |
end Thermal SHOFit[] 2 J L ! J !
4 6 B 0 12
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4K Drive Amplitude B 3| Sum and Deflection Meter & ] Amplitude FI{E A BIHARFE , FRK S
ifi One Tune Al Center Phase

VE: 8T ORES AR S AR, Rk /MY Free Amplitude (0.7-0.9V); TS T
EU A R AR R LU 50280 TR ot DU 130 f 4K ) Free Amplitude (2V)

T AU Tune HISKAGUE RS, 35 72 5 T A9 A BUCIE IR %, AR AT RERE ik
T, FTLAEE SRR D ER, R IR AR P AR A

H

12, JEBF AT DL AT Video B AR SR I —ZH i Sk R RS SIAE &, ISR I X 3R 4R % 75 - s ili Engage
Panel # [1) “Start Tip Approach” JFiG HZI N, NG SAERE Kt

13, HMSHWE

" Master Panel (Ctrl+5) E‘WE? Advanced Scan Parms x|
8 )
Image Thermal Force Tune Fmap b a r m S
[ z z s
Scan Size Pixel Size
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L Points & Lines Scan Time
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800.00 mV |3 10.00 - Height
T 1 R 2 e
Drive Amplitude = o2
72.59 mV Si®) e -
(P PRI B Rl v R A
rive Frequency -
/ 74933kHz |2 O jj E‘Jj(/J\ ’ ﬁﬁﬁj{y P. Gain
) o Fr8 0.00 s
Shake piezo 3K Z/HIk F =
_ . eedback Filter
G, BUEEX, &8 : o 1500 kHz |3
R L 2 A 7 R o
b 1 1K EUG A7 i A1

VE: Setpoint FEE 1 B HEME Free Amplitude (Rl A Auto Tune 5 3% v & 1] Target Amplitude)
H ECAEAR I B R F R EE T8RN, BT LA setpoint BBUE L A0i8 B oA/ T B HIRIE Free
Amplitude FJ{E. 1H/&H T8 7E Auto Tune K B HHIRIR N 1V, BT BART DA LR i
setpoint /)N, HREFHEIIH AR, RZ IR

14, fiid Frame up/down JF46494Hi. # Height Retrace & N N HZL S LR I HE R A E S, AR
T setpoint I EAY, FEUEME TE, T LLUE 208/ setpoint, B 14K drive amplitude,
T NEIERH

BT AFM SR E IRIE AR L . BEEIREN 0 R 5, B RG2Sk 2 R,
MM Free Amplitude FEJRE] Setpoint FJEI AN NEFEI). AT PAAT AR M FRATTHIK Drive
Amplitude (‘73 Free Amplitude KD, B /) setpoint B, #2 FEEREN M N FE BN FE B
Hm, RRERE SRR I EE AR N
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15, RSB S E R

AL FE A N W Height Retrace T I R WL R G E G, IR B ELES, RFILR
FIARSERER &, AHEx— DI,

WRABRHAAES, FTUERWT LS.

~INERET B ST RN, BRI/ setpoint B 1K Drive Amplitudes

~EIR B RGN R, BPIE K Integral Gain fH. ¥F: KM gain HE G ERG R, £
9 B H R B R SR R

~EEARFIFEE 2R scan rate

~EAMARRELA A E S, NEEREIEFEAGH, BURE YITIRE Qe gis el B, =
B T RS

16, x5 hB#FEN)FHAH#
R, MAL/Phase 1H I K/INAT DL BURET AL ShRIVE 10268, Y Phase< 90° I}
TR 24 Phase>90° B 4bT-5] Jiki=t,

PATEFE DG Ay, B R IER “ LRl ” EREM L, BT DU T IREE AR i (0 fR
PUEARIR LS, (B4 1 E I RMER  HEA TF TMAE B, ARAE T IS RIBON “IER 7 1
HER, ERN TR M2 2D DF — G

PATT UARYE B QL RORE SRk 51 18 F 3 A T 4, By R R AR AT 5] 7
5 1A BES (mode hopping), Bl Phase ANWiE 90° | RBkzh.

THEBEMNEHANAERS RSP SR EE L MR K5 K
~RERHNF AR, IREE. FRREARR.

FEAREE, B, AR, AR IE R LLEEN R AR

PREHBAE (K DR, A SN F 0.

AR, RGN TR PrCUBR R BB TS G iR e, ATREANE St N JiAE .

~ERRE RS AT SHENTHENF /IR

L 4N Drive amplitude MITTAEIRET K] free amplitude #EK, S S HEN F /1R .

W B setpoint /)N, BRZY 5N T I8

EAERNZ, ZRMRBS AR P RE E I R/NER T setpoint F1 Free amplitude fLGAE, BT DATE R
FE X PIAME % 75 BRI AN HUAE K LI7E 50%~80% 2 17, B 7EZRETHE K Drive amplitude [ [7] i 320 8 1
K setpoint, EZ| phase f2EfE/NT 90° HITEREA

17, PRI, BE, BURRER, WGEFER, S EBOEH I BB, il s 24 A
AFM T I 75 55 P s 1) 8 0 B i T A 3

18, FRWAEMBHATH 5 L2757 Holder I, AT LAHIIRSRIE HIMR 25N O 4

18
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W _F Nap R KRR
(MFM/EFM/SKPM)

Nap A5 e 2 T 2R RO i — I AT F 4 52K (Two pass technique). 7E Nap &z
T, HESXFEERAE—ATHITRERR, FoERREEESEE, B R
REF SRR E M S EH xR, AR E AR ] KA T .

I PN
$ T T Neda
........ @ erguint T
Ahl
- ort range
forces

AT HEN Nap BRI Eb, w7 DAEHAEH LS AFM Controls—Nap Panel
Nap & D1 s, HAbrH ) Nap Mode B WU AR AT LIk EE, 30 e Xt H——f

1T ihe

% | Nap Panel o= |3
Nap Channel NapMode| N -w
Panel B o0 E]

Surface Nap Parms

use| |use 2

Drive Amplitude 150.00mV  [}# @ [1.00v @

Drive Frequency 54.987 kHz # [V] |84.987 kHz @

Phase Offset -36.40° % ] [187.31° 2

Tip Voltage 0 mV = {3.00V 2

Sample Voitage 0 mV v ] lomy 2

User 0 Voltage 0 miV ? (7] [omy ?

User 1Voltage D miV : [Tl [omv 2

Delia Height | 50.00 nm @

Start Delia Height | 0 nm 2

Nap Feedback open Zl @ Auo¥ NapZiGain[10.00 2

[7] Test FM Feedback @

FraqlGain |5 g DART1Gain 55 @

Freq P Galn 0 2| |DARTPGan 0 @

[ Ssetup | 2

19
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1, Zubiisi E Dy Off I, B #EAT I8 A S k334 . (BAE AR R m] EURI ] Nap [f
B F )7 Tip Voltage” F1”Sample Voltage” 45 6T BiRE o FHLE .

2, MU E Y Nap B, BRI ESCRR B TR — AT T 4, HEE i
I 2 J5 T R RS RGO H, BREF R B U, B Delta Height

3, MUK E A Parm Swap I, BREFFEFESEAT RN, HRH RERN 2 J5m
(R R R R G IR TAE, BAREN A S Halcie e

4, LA E N Snap I, FREFRIFEBEAT B AR, (ER AT 20K — R IL
LRI AT BRI G N — 52, FE58 RN, SRS 2% BRI A,
11 S ARG 2R 1 R R 18 B

W IEET Nap BEX1 AEFM FiRE . MEM, EFM, SKPM, T 304345 Rntix J LI A 3
1TV

20
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W BB MFM

MFM FEFRFSNCAE, R T EREERE AR AE Holder B AT . 75 Nap BIRU T, Se I &7
PRI R EESUE ., TSR e meE, Rk D 55

PR FIVRE: 5 1 RO 370 2 1365 R I RREEE , oot — 3 1 S BOHR SER A1 A fh S
TR B 2 SBZE . WS I MRS K, HEF J1 2 SRS A A2/
P B PR R 2

BE S W= Ry
ASYMFMLC fEF D permalloy 32 nm
ASYMFMHC SETR CoPt/FePt 32 nm
ASYMFMLM KHOE CoCr 20 nm
ASYMFMHM =1y CoCr 84 nm
MFM #R/EBER:

1, AR IR, WO R DR BRI 2T T

2, ¥THF Cypher FE5 21T, ¥ Scanner A MF B AIFIRIL, BEF scanner FitH (FE: 1
1% Scanner 7 H AR I HLAM T B B O — 2 B RE 2, DA HOE R D

3, MR T EFTRSEE T R 2SR e, R E Scanner FIFESL & b, K204
Holder i \ Scanner AH N7 &, J*T“ﬁﬁi%’i%ﬂ??'%?@@ﬂiﬁqﬂ’w%’i%U\I% Holder
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VE: TR B ) 2 A 2 B L I

~BOEHRE T AT RSB EER sum BRI

KA TR N R SAERE R chip 0 d 2, SEEBEORMEAE, N E R,
AL E 0T B s

~BE7E D ERAEE, BOLTBITERE LER sum ERK

XA REFINE R A BEAKT, SEEBEHRAEE K. MR ERRE, e E
B o WER R B IRAFAE, FTREZ e E i AW, N e H Rk UM T e B s
T (1 X 35

~[Fl—fhr B SR R R R B B IE R

B L AR A it 31 5 7 3 280 — MNP O J2 ] 5 A9 i » B O e 2 51 S 1Rt
M AR, [ AN [ A L, AR AB K, SHARML, AURIEE.

4, ¥ Scanner #ERIWHAHALE, JRHA MM RO TR T, WIAGRIRERIES R ED
XERIAE O FIALE, K ERGH

5, WHRILIERET FORE s B HOBE S, JF/ OS2 hali i £t iede AFM B ERest, B 2R T
B AR AR T 1-2 =K A A B E

e

TN SRRE R A FEE e sl T M, BIEF A Engage Panel B 75 B/nn 4 IR EHAT
ot s, W EESGE OFE “Initialize Motor” B A]

*EREF T B P B E R LB B I KT AR, BV E/ME B s e, CABGIR
(rEPIfER L, mENEEARERTIRE

22
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6, Bk FE Electrical---MFM, HEA MFM FER [ 0443083

Favorites Standard PFM Electrical

Y.

EFM

MFM

N B

7, EWTN EZE MR Video T M (5 LT DI BCA H 3h 5 N o PR 5 O AR AL logo (KT1E1AR)
iy Home B, RIS R ORECAT DAE 2 S8 BERORE R, B3 w] LUAIINT &8 0 T 24 Al i 4>

A [
FH

Jilel. fEBE FE L

2 SpotOn o TipPos & Zoom

§ Home

Options ~ Capture

T #3) cco

Rk
BB %
%

Zoom: 1.0 Coords: 427.9, 669.4 um “

—A1ETk CRERRED KB RHEZ 1+ G,

T % 2 #F

| VAN
a2

Approach

Detector Prefs

Move Focus

(Un) Load
Sample

Focus
On Tip

= muw

Focus
On Sample

= maw

Sample Heidt
1402 mm 2

4>

Move To

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Pre-Engage

Start
Tip Approach

M T A
Eadibpeiics

100 pm
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8, it LA Engage Panel AR AEREII—H LA RE, HEBEMRRNERE, Md
Focus on Tip A IR 1 “SET”; 4kSE [ T 17 548, LR RAELEF MR L, fid Focus on Sample
AT BRI “SET”

9, it Focuson Tip MR FIRIEE . A&BHRRmME (N EERAME mdiibnf, %
F"Spot On” LI HOCCIE N Y BUAE A NALE , W] LAAE BY 2 _E A bR i 7 Sk B O AL B (F24E shift
AT S D

10, s EEAMIPRER) “Move to Pre-Engage”, X fH#REM T-#£ MR 50um FIAZE . WO
WPt S A WAL, WA v DUk A7 B . S Sum and Deflection Meter % I1£] Zero PD {#i Deflection
BEE (Lo BImD.

SO, ERENES
Sum {7A5_;__ Stop Meter
Deflection|-0.08 | = Engage
Amplitude[1.03 I @ | =™
Phase|89.44 | E GetStarted™

Z Voltage[0.00 | N
Input Overload| ® sewp | (@)

11, FU&/Tune, BPFHRETHIRE LR H 15 B 251 Free amplitude {E (Target Amplitude)
miii Master Panel 1] Tune, &+ Auto Tune BIT], 1 FE]
VE: AT DURBEEREN &1 B AR B ARG [ 312 24 Auto Tune Low/High 15 & F-IEVE

=

o |l =@ ||

Image Thermal Force Fmap

Auto Tune

Auto Tune Low | 50.000 kHz o Ga

Auto Tune High | 400.000 kHz

Target Amplitude  1.00V

4 4 4D

B Conmteres Tune =R - |

Target Percent | 0.0 %

R (SmmFoss] (Ca) [Cotamed] (@) |owTwme |

Anp 055 256 Y FHa 27180 05452

2
?
9
Auto Thermal Auto Tune ?
Manual Tune | L 1800

Drive Frequency | 75.000 kHz O
Sweep Width | 5.000 kHz cl®)

08+ } 1 = 150

| - 120

Drive Amplitude | 100.00 mV s O

Continuous

W

AoV

One Tune 04| / \ - oo
i Drive / \

# Graphie Direction Forward v 02~

& Engage e o

T T T
Tune Panel Setup ? 206Kz 27002 212Kz 2ran 276uHz 278Kz

12, SEia] PA S Video & FIARZR I — 20 &7 Sk R AL B i, W IS R 1) [X 3R 2 ¥R%ET R 77 - i Engage
Panel ' ¥ “Start Tip Approach” FF46 HEN M, FEFRDhESHEZRE K H
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13, A

SHUE

Master Panel (Ctrl+5)

= ‘TETi Advanced Scan Parms

x|
Parms

Image Thermal Force Tune Fmap
[ z 7 s
Scan Size Pixel Size
Delay Updat:
T |[2000pm 2 784 nm Rl ResetDelay
"L points & Lines Scan Time
T = P E — 1 2 fff 25 Pan Speed Scan Angle
et ﬁ\ﬁ{c$ =% = e L{&% 9%@% f{ﬁ .08 pm/s 3 0.00° ] H}‘Eﬁﬁﬁ%
T SER R IR LRI Offset Y Offset
i |[1.00 He 2 =Y EREpreEs - . S :
a ode AC Mode 3 - - | Scan Points Scan Lines
Setpoint Integral Gal 39 |&] I FE = ik R4 2 256 ot
80000 mv 3 O 10.00 Height
AR R - e
Drive Amplitude = o2
72.59 mV 5O et L
(P PRI B A R
rive Frequency ;
/ 74933kHz |2 O jJ E,:Jj(/J\ ’ ﬁﬁﬁj(’ P. Gain
0.00 s
Shake piezo HJ4XZ#% bl -
. . Feedback Filter
E, BUEEXK, &8 1500 kHz |2
NN R . e SUMX
4R 8 D 5t o
A 2 N EUR A0 R A2

¥E: Setpoint FIEE ) B tHHR1E Free Amplitude (Bl A Auto Tune 25 B8 1 1% B ] Target Amplitude)
F LB AR BT B AR R ET JTH RN, ATBA setpoint FIBUE 208 B AN T B BHHRIE Free
Amplitude FJ{E . 1H&H T8 % 75 Auto Tune K H HHIRIR N 1V, BT BART PAUT LR i
setpoint {Ei/, TREFHEINR IR, RZIFR

w’ = || & |[&=]
Nap Channel Nap Mode Nap &
Panel
2
Drive Amplitude | 100.00 mV = I] 50.00 mV 5 ?
Drive Frequency  75.000 kHz = | E] 75.000 kHz = ?
Delta Height | 50.00 nm = ?
Nap Feedback Open v| @ Auto[d NapziGain 10.00 |3 ?
[[] Test FM Feedback ?
Freql Gain 5 o DART | Gain 5.5 ?
FreqP Gain |0 3| |DARTP Gain 0 2
Setup ?

TEEE i Nap FHI, 8 T E—BiHBRIERE I, MU EE E Delta Height, &7 F30%
Nap Parms | Drive Amplitude ¥ & A—/NEUEC/NRAE, 05 N IE 455 1Y) Drive Amplitude
H—¥.
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14, il Frame up/down JF46434#i. # Height Retrace & K N IZL WS 2R M HE A E S, AR
T setpoint It BEAY, FEUEM N, AT LLE 208/ setpoint, 2L 14K drive amplitude,
IR

T BRET AFM SIS E RIE AR . FEIRE W T3, B8 FIIRIE 2 2 =,
M H M Free Amplitude FEIRE] Setpoint BRI NEFEI). AT PAAT AR M FRATTH0K Drive
Amplitude (‘72 Free Amplitude KD, B /) setpoint B, #i2s FEERE M R RS BN PR S
B, BIERE SRS I EE AR

15, HAME R SE T

F R A WA %E Height Retrace & I FIZL R R E S, WRAHELTEEES, RIFILE
MHERBSERENGE, AfEdE— P,

MRABEHAES, AR T JLE:

~HENAR A g E’Jj(/J\ Ry setpoint 5% # 3 K Drive Amplitude.

~IN R R RS R, BRI K Integral Gain fH. VE: K gain [HESIE RS EW, KB
BRI B S SOIR

~BEAR TR ZE B scan rate

~ENANBEE ISR E A, N ERAER R A, BUR T YEIIRE e el B, 2
B 8 PR

ARG R ENESE G, B0 EE (Nap Amplitude A1 Nap Phase), A PLIZ T
fik Delta Height, FEL.2| Nap & H k5 7 A i B o] W EHLAS 32 35 B s o

17, FAMEE ARG, BEN, BURNEREN, GRS, 5% BBOEH I BRBE. 2530 A 7 EE
AFM U TG 75 9 A 428 i) 2 R0 B i A iy
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FEEME EFM

EFM JCTRAANCE, 5 S BREFATARYE Holder BT, 78 Nap ISR, SeflfH & 4T
PRI R ERIUE E, SRR &, RINKRS G (55,
TESE IR, ARG BRI — N EFAE CRIMEA 3V) . BREHFIRE S )
MG T I REE, HH B IS SO R R R R . TR MR 2 S
B2 LB S IRBAIRIL R, HEF & MIRSAIRAS /N . BH I EFM i) T0E 2R
] 47 PR A 1) PR AR 5t 1 e o) S8 R IR B A 7 22 B R

AT O REARE BB R THOE R 88, AL T AR UG, SRRk
TSN, LA G LA 34 5 X B, 5 H X 4T DL 3 A
AL, BPRET AN S IR ], DA% 5 Fh X ISR ) o 7 L5 bt X A 248 25 [ 35
SRR dc/dz, AILE AFM IR LA 7R FIFREE (% LU S

P AR T 1 PR D RE RT DU EFMEATRON, (ELR S F ORI R SKPM, &7E R

AT

F

+rd

o

BN EFM JRHEE]
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EFM BAEDER:
1, HAdI S By, WORTEIE LR IR 4 4T T

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R B B e BT T 222 G AR e, R FE SR BE Scanner FRM: & &, RERELFATN

HE: HTIREI AR A& A S B E WA
~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E P,
AL E T R

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

XATRE AR TR B A, SEEEBUR AL K. N5 B, A E B
P o BRI B IRAAAE, FTREZ e i NATWES , N e HER B UM T 8 s 7 T
T AR X35

~A— A B ESETIEE A LI BER

B L A EE A i 21 5 2 B8 — PN A5 P O P2 o] R A5 st » TR UL R 2 5 R TR
WhAZ, [ AN S, HEREAE A AB G, TR, VAR

4, ¥ Scanner HERIFIIAALE, A MK BELTR T, #ADEKREF LA 0T ED
XPRITE O FIALE, % LRE T
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5, PHRILIERET FURE s B OBE RS, JF/ OS2 il £ iede AFM ML ERGHERH, B 2R
B AR AR T 1-2 =R A A AL E

7

*UN SRR A FEE e BT T R, FEFRMH A Engage Panel &7 &R PR4L A 75 E3E4T
AN ES, W BERSTE OHR “Initialize Motor” BRI

*BREFTT RE AR FEREE R HShE A KRR, BURFIFEIUMERE RS, PABHR
fEEIREMS L, TEAEETRERN S

6, B Ai%k#E Electrical-—-EFM, #3E N EFM RS B # IR 1S

Favorites Standard

7, IR EZE M i) Video T M G LT D15 E 35 I s o P R 5 O BEAR AL logo I IEIAR)
A Home i, LI BOKECAT UG 2B R MR EE, B T UM 8 A0 T 2 Al k4
Jille AEBNE DE B —HE Lk CTERED e B RHEism .

8, T NEAM Engage Panel Thr NiZOH—H S LA RE, HEEEN I m NG, A
Focus on Tip A AR T4 1) “ SET”; 4k 2z im) 15542, HERELEFEFRT L, &S Focus on Sample
FIAARLLIY) “SET”

9, il Focuson Tip A A B2, fEEERRmMNE (W FERZAMNE) SdRAAHE, &
F”Spot On” BERT WG BE N H BLLEAH A B, v PAE B ZE b M bn e it i Sk A B0 AL B (3% 4F Shift
T SEELKORD
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2 SpotOn o TipPos & Zoom

Options ~ Capture

HT#3) ccp

TR B O
ALY N
%

Zoom: 1.0 Coords: 427.9, 669.4 um

ﬁ_

R+ % 3 #

VAN
HHE =

Approach

Detector

Move Focus

RRAES(32

Prefs

(Un) Load
Sample

Focus
OnTip

= mw

Focus
On Sample

= maw

Sample Heigmr
-

1,402 mm 5

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Move To
Pre-Engage

Start
Tip Approach

R KX
BFsEsE

100 pm |

10, A EEAMPREE “Move to Pre-Engage”, X fHHREM THE MR S0pum HINLE . WL
YBERS A WAL, WA v LA LA B . A Sum and Deflection Meter % 11 1#] Zero PD {# Deflection

HE (i o R,

Sum|7.65 NN
Deflection -0.08 | |

Amplitude 1.03 |
Phase|89.44 | '

Z Voltage|0.00 | G

Input Overload| *®

o ||= | =
Stop Meter

Engage

Zero PD

GetStarted™

sewp | (&g

11, FUE/Tune, BJFHRATFIRE B ILHRANZ % B W Free amplitude 1E (Target Amplitude)
miih Master Panel 1/ Tune, %EF¢ Auto Tune BT, WK
e ATRURE SRS &7 EAR B A E Bl T 302 2 Auto Tune Low/High ¢ & U655 [
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@3 Master Panel (Ctri+5) == =]
Image Thermal Force Fmap
Auto Tune
Auto Tune Low | 50.000 kHz & Ea
Auto Tune High | 400.000 kHz % 2
Target Amplitude | 1.00 V g ?
Target Percent | 0.0 % = ? B::\::""uvufwouel ca | [Gopminot) () |OmTume 1 -
Auto Thermal | Auto Tune ? o Bl DS B
Manual Tune | L 1800
Drive Frequency | 75.000 kHz H O ? - ( \1\ =
Sweep Width | 5.000 kHz 3 O ? l\
Drive Amplitude | 100.00 mV SH®) 2 ~ II ‘ i
Continuous ? j r" J\ [ :?
One Tune ? ) 04 // \ + oo
i Drive / \ o
# Graphe Direction Forward v 02 =
# Engage e ] -
Tune Panel Setup ? :y:m: 270 212KHz 27:»1.' 276xHz zr;m N

12, i AT BL AT Video B IARSR I — 4185 Sk SRR ShFE i, 4 BOGER Y X 3308 B4R T 77 - siili Engage
Panel # [1) “Start Tip Approach” JFiG HZI N, NG 2B ERE K

, AMSHRE
" Master Panel (Ctrl+5) [= | = &34 | Advanced Scan Parms [ x |
Image Thermal Force Tune Fmap = a r m S
L Scan Size Pixel Size
FiaE |[2000m B 78.4 nm L1 petay Update Reset Delay
"L Points & Lines Scan Time . e L
IEH%' ﬁ#z 256 : 00:04:16 qﬁ&k#g& lgl %F)T 1G] [’)agss’ﬁ:?: 2 icgg nAngIe | E}%ﬁﬁi{
LS W, SR Offset Y Offset
Fifikze |10z S EREIES . pa—
a ode AC Mode e - - | Scan Points Scan Lines
Setpoint Integral Ga :J:a lg] Jj_‘f:DF 1:':| fi/ﬁﬁ“: %r:‘ gjﬁ . 25 .
800.00mv Z O 10.00 - Heigh
. \ AR R . e
Drive Amplitud = o2
7259mv HO[ R
(e PRI B AR AR S
rve rrequency N
/ 74933kHz |2 O jj E‘Jj(/J\ ’ ﬁﬁﬁj{y Z 0((5)a|“ .
Shake piezo HJIXZ/Hfk PALZA F- db kH;
_ eedback Filter
I-I]E'a ’ ﬁﬁ@ﬁ ’ %E‘g 1500 kHZ :
. N N W)
ORI LA B 2R [ -
AERIOYA) 2 YN BEUR A R A2
Il

¥E : Setpoint A1 EE 1) H HIFRTE Free Amplitude (B[l A Auto Tune 5 3§ 4% B 1) Target Amplitude)
1 CAE AR S FE 4R 1R/, FirbA setpoint BO3E M 20 B 8/MNT B EHHRIE Free
Amplitude FIfE . 1H/&H T % 7E Auto Tune K B HHIRTE N 1V, BT BART DA LR i
setpoint B/, TREFHINE DK, RZIPR
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=
0

o
8

Map Channel Map Mode Map v m
Panel
Surface Nap Parms

Use

=

se 2

Drive Amplitude | 10.00 mVv 10.00 mv ?
Drive Frequency | 75.000 kHz [ |75.000 kHz ?
Phase Offset | 0.00 ® = [l aonoo- 2
Tip Voltage |0 mV s O 3.00V : 2
Sample Voltage | 0 mv A O 1 lomv ?
User 0 Voltage | 0 mv 4 'O O |omv ?
User 1 Voltage | 0 mv H O I lomv ?
Delta Height | 50.00 nm 5 ?

[ Test FM Feedback ?

Freq| Gain |20 = DART | Gain 5.5 = ?
Freq P Gain |0 = DART P Gain |0 = ?
Setup ?

TESE 0 Nap FIHERS, A 73— DyHBRIERE I, AMU LI E Delta Height, &7 F30K
Nap Parms | [/ Drive Amplitude ¥ & N—/NELBUNEME, 185 18 1541 (1 Drive Amplitude
H—¥.

Tip Voltage B e fREHAER M2 — FHHI IN7ERREE RO ELE S, BRI 3V, Al e it A
o

14, fiid7 Frame up/down JTHA43HE. %5 Height Retrace & 1 N HIZL ALk ILIN AR A E S, T fE
T setpoint I EAY, FEUEME N, AT LUE 208/ setpoint, 2L 1K drive amplitude,
T NEPIERH

VE: BT AFM SR RIS AR L . BEERE ) 8, S8 1IRIE 2 2 =i,
MHM Free Amplitude ZEIHE] Setpoint BRI FEFBI. FrCAnT LR 4 FRATMK Drive
Amplitude (‘FZ{ Free Amplitude 1K), B/ setpoint B, i< FEEREN W) T30 HIFEES
Hm, BERE SRR I EE AR N

15, AR S H Y

FHETFE N L %E Height Retrace & [ P WL R B EES, MRAHELR LTS, RHIE
FIAFSERERN S, AHRER—DIR.

WRABLIHAES, AR TP

~EHIARET ) ST RN, B/ setpoint B #4 H#4K Drive Amplitude

~HEIN SO R G R, B K Integral Gain {H. ¥F: KK gain (S5 RS iE %, A
NV S BB S 5 SOIR e

~BEARFI R ZE B scan rate

~EARE LR E A, NEERAER R G A, BURT YETIRE e e B, &%
T B 58 RS
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EEIE NG R ENTESKE)GE, % Nap Amplitude Fil Nap Phase & 1, AJ DLIZ T F£(IL Delta
Height, EL %] Nap Phase &5 43 Mt HAN 52 T30 B R 5200

k% T Delta Height 2 4b, i& 7] LU Nap Panel # Nap Parms —1{lll ] Drive Amplitude F1 Tip Voltage,
PLAS 3 5 INTE T Nap Phase F1% .

17, HAfsiHE, B, BONRER, oMM, S EROEIFR BB, AT A, 75 248 A
AFM U I 75 5 P 32 1) b 40 R i T AR 3
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PR CREF BB SKPM

SKPM JCREEAMELAE, A 72 S PR RIbRE Holder BRI, 7F Nap iR, e E
RSB R IESGE R, REEHaE —E&mE, KRN (FBD E5.
FEEE AR, RE A2 BRS) R B FEE (shake piezo) HIIKZN, (ARIFEGRET Lt
IO AZ L e AT R8N o PRET LI it 2 i v R A PR A AR i [B] 7 A T R )T, I
KA 2 PR,

1dC

2 3
F=a2m’ seop V= (Voo —Vip) + Vaesin(or)
R Hodk— BT 15 3.
10C 1o : 1.5
F = 3350 ({(V;)C—Vsp) —|—§Vm_ +2[(Vpe — Vip)Vacsin(ot )] — {;VMCOS(ZCM)})
Z OZ A

At 2 P TR AT AR Y, 28 Voe=Vsp I, F AT DL Bl /IME
BT LAZE SKPM 1, [ 15 28 46 4 S I 18] 1 it N 6 8 B 1 EL JA0 HRL T SR A6 8 IR R 08 31 3 /)
fH.

V, cos(wt,
DAC a cos(wt) oo
+
Cantilever DC offset
Deflection Vg sin(wt)

ADC

X LPF

LPF

&N skpm JEFE K]
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SKPM #AEL .
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R B B e BT T 222 G AR e, R FE SR BE Scanner FRM: & &, RERELFATN

HE: HTIREI AR A& A S B E WA
~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E P,
AL E T R

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

XATRE AR TR B A, SEEEBUR AL K. N5 B, A E B
P o BRI B IRAAAE, FTREZ e i NATWES , N e HER B UM T 8 s 7 T
T AR X35

~A— A B ESETIEE A LI BER

B L A EE A i 21 5 2 B8 — PN A5 P O P2 o] R A5 st » TR UL R 2 5 R TR
WhAZ, [ AN S, HEREAE A AB G, TR, VAR

4, ¥ Scanner HERIFIIAALE, A MK BELTR T, #ADEKREF LA 0T ED
XPRITE O FIALE, % LRE T
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5, PHRILIERET FURE s B OBE RS, JF/ OS2 il £ iede AFM ML ERGHERH, B 2R
B AR AR T 1-2 =R A A AL E

7

*UN SRR A FEE e BT T R, FEFRMH A Engage Panel &7 &R PR4L A 75 E3E4T
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT RE AR FEREE R HShE A KRR, BURFIFEIUMERE RS, PABHR
fEEIREMS L, TEAEETRERN S

6, B fHi%k#E Electrical---SKPM, HEX SKPM 52 B #E 340 15

Favorites Standard

7, IR EZE M i) Video T M G LT D15 E 35 I s o P R 5 O BEAR AL logo I IEIAR)
A Home i, LI BOKECAT UG 2B R MR EE, B T UM 8 A0 T 2 Al k4
Jille AEBNE DE B —HE Lk CTERED e B RHEism .

8, T NEAM Engage Panel Thr NiZOH—H S LA RE, HEEEN I m NG, A
Focus on Tip A AR T4 1) “ SET”; 4k 2z im) 15542, HERELEFEFRT L, &S Focus on Sample
FIAARLLIY) “SET”

9, il Focuson Tip R A B2, AEEERRmMNE (W FERAMNE) SdRiaAH, &
F”Spot On” BERT WG BE N H BLLEAH A B, v PAE B ZE b M bn e it i Sk A B0 AL B (3% 4F Shift
T SEELKORD
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2 SpotOn o TipPos & Zoom

Options ~ Capture

HT#3) ccp

TR B O
ALY N
%

Zoom: 1.0 Coords: 427.9, 669.4 um

ﬁ_

R+ % 3 #

VAN
HHE =

Approach

Detector

Move Focus

RRAES(32

Prefs

(Un) Load
Sample

Focus
OnTip

= mw

Focus
On Sample

= maw

Sample Heigmr
-

1,402 mm 5

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Move To
Pre-Engage

Start
Tip Approach

R KX
BFsEsE

100 pm |

10, A EEAMPREE “Move to Pre-Engage”, X fHHREM THE MR S0pum HINLE . WL
YBE R S A WAL, WA v LA LA B . A Sum and Deflection Meter % 11 1#] Zero PD {# Deflection

HE (i o R,

Sum|7.65 NN
Deflection -0.08 | |

Amplitude 1.03 |
Phase|89.44 | '

Z Voltage|0.00 | G

Input Overload| *®

o ||= | =
Stop Meter

Engage

Zero PD

GetStarted™

sewp | (&g

11, FUE/Tune, BJFHRATFIRE B ILHRANZ % B W Free amplitude 1E (Target Amplitude)
miih Master Panel 1/ Tune, %EF¢ Auto Tune BT, WK
e ATRURE SRS &7 EAR B A E Bl T 302 2 Auto Tune Low/High ¢ & U655 [
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ol = | =

Force Fmap

B 7 Master Panel (Ctri+3)

Image Thermal

Auto Tune Low | 50.000 kHz =

Auto Tune High | 400.000 kHz =
Target Amplitude | 1.00 V E}
Target Percent | 0.0 % 5

B Canmerer Tune

A (GemmFous) (ta) [Gretuma] @) [onnm

Auto Thermal

Auto Tune

—
Manual Tune

I

Drive Frequency | 75.000 kHz

Amp 085256

FRa 71880

0

M52

08—

LRI

O
Sweep Width | 5.000 kHz CH®)
Drive Amplitude | 100.00 mV & O

)

06—

Continuous

Ao M
&
sty

Auto Tune :
wa
?

[2

?

?

2

?

?

?

?

One Tune 04 /
& Drive / \
i Graphe Direction

Forward v 02~

¥ Engage

Tune Panel Setup 2 2reion

12, BEAS AT B AT Video B ARSI — 4L A7 Sk SR FE B RE i, W IBOSIY) X 38082 B 4REF R J7 - iih Engage
Panel /1 [¥] “Start Tip Approach” JF4G HEN N, FEFIhESHERE K

13, 1E Electric Tune % 1, ¥ Trigger Point W B N/NT H H#RIE (Free Amplitude) HI{E, 41 600 mV,
Riili Single Force, LI HERES B 76 B b R 1 LU RS 137 &

(E Electric Tune Panel (=] = | =] |
Above the Surface | 300.00 nm |2 Ea
Trigger Channel AmpVoits EI 2
Trigger Paint £00.00 mv = @ = —
- [Cametns) | & i Cantilever Tune 3 7 . L (=] X |
[ ———— [(Rename J [ Sse [ €  J[ FF [ e ][ Heb |
rormal (i electric 4B @) O e T
Drive Amplitude [150 00V |5 o 100V R , -
Drive Frequency | 64 987 kHz s ! ’ | 64,987 kHz Iz @2 o :s.—\ / l\’
Phase Offset -35.40 e AR & @ ’ !" ’
Tip Voltage |0 mv 2 @ 3.00V 15 12 mTl , ‘ |
| Normal Tune MM ElecncTune | -i | ‘ / \
m! CenterPhase | ! 2 v ."K / \', |- 06>
Sample Voage 0 mv Fuse 3] / \ ‘
S. Voltage Offset 0 mV 5 2 . 10-.--4" g / \\\
Potential [3.00 | = | o L
10 0 10 i s s ot T
["] Surface Potential Feedback On 2] '
Potential | Gain | 2.00 | @
Potential P Gain 0.00 ¥ @
[_setp | @

NG L E bR 2 ISk, SIS B B BV LR AR [F] 20 B4 14 1 Electric Tune H1, f333E
K )5 ity Center Phase, JHESW%Z Electric Tune [H Y Phase Offset 55T & I EUE & %2 /b, 451
I 1Y) Phase Offset {H A {E, KBl Tip Voltage /N TFEM R ET S, NINK Tip Voltage (FJ
S EYE R A £10V), FHEAT Electric Tune PL X Center Phase, EL.Z& Offset {H N IE(H Gl
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I E{E N 150-180 JE 22 [H])

14, HAMSHWE

" Master Panel (Ctrl+5) = ‘TE? Advanced Scan Parms B
0 2]
Image Thermal Force Tune Fmap b a rm S
[ : ? s
Scan Size Pixel Size
Delay Updat
FREE |[2000m 78.4 nm L) Detay Updzte Reset Delay
L Points & Lines Scan Time
s - == |
IS TS 256 . 00-04-16 Wt —sk K R s pan Speed‘ ScanaAngle |
\ Vb s\ P08 pmis S 0.00 3
I'T Scan Rate HT‘HETJ, EX{;% T ﬁ{c
N 7S 2 oo 2 Offset Y Offset
P |[1oHz EYLERE prE % T
ode AC Mode 3 - - | Scan Points Scan Lines
. . _ & 256 s
Setpoint 5 Integral Gal 39 |&] I FE = ik R4
800.00 mV |3 10.00 - Height
AR R 2 e
Drive Amplitude = o2
72.59 mV Si®) L e 1
(e (LSTEEINPONEL E/N
rive Frequency -
/ 74933kHz |2 O jJ E,:Jj(/J\ ’ ﬁﬁﬁj(’ P. Gain
] o /R 0.00 s
Shake piezo [{J9XZ/#% LSS E B
_ . eedback Filter
E, BEBK, 2 x . 1500 kHz |2
AR 05 L 2 7 A e
b 1K (R e

VE: Setpoint FIEE ) 5 tHHR1E Free Amplitude (B[l A Auto Tune 25 B8 1 1% B ] Target Amplitude)
H LB AR BT B R R ET JTH RN, ATEA setpoint FIBUE A0 B A/MT B BHHRIE Free
Amplitude FJ{E . 1H&H T8 % 75 Auto Tune K H HHIRIR N 1V, BT BART PAUT LR i
setpoint {8/, HREFHEIIH DMK, RZ IR

15, Aiil7 Frame up/down JF45494#i. # Height Retrace & 1 N HZL S LR IS HE A E S, AR
T setpoint I EAY, FEUEME TN, AT LLE 208/ setpoint, 2L 1K drive amplitude,
T NERIERH

VE: BT ARM SR IE B RIS AR L . BEERE M T8, S8 IRIE 2 2 i,
MHM Free Amplitude ZEIHE] Setpoint BRI FEFBI. FrCAnT LERfE 4 FRATMK Drive
Amplitude (531 Free Amplitude 1K), BiE /D setpoint i, #< SEIREN R N30 HIEE B
Hm, BRERE SRE R I EE AR N

15, HAEREHSEWE

T FE N %2 Height Retrace & I P LR B EES, WMRAHEL LTS, RHIF
KRS ERER S, AHRER—DIR.

WRABLIHAES, AR TP

~EETNERET ) ST K/, BN setpoint 573 1 K Drive Amplitude.

~HEIN SO R G R, B K Integral Gain {H. ¥F: KK gain (S5 RS iE %, A
B R I B S SR e

~EARF R E ZE ] scan rate
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~E AR LIS LR E A, N EIRE R B A, SRS UHTIRE O el B, %
X B R

ERFEONERERIESIE )G, M EL Potential & 1, A LLZHTF4IC Delta Height, H % Potential
P B T b ELAS 32 30 B 520

k% 1 Delta Height 24, i&r] PLIA™Y Electric Tune Panel # N lI[¥) Potential | Gain, FLif™ 1 /72
A @ TS K ) | Gain (B —1F, BUEMBCRZIE 2 BE T 54, (Han REUE & B i <
ERRRAR G KAEED, EHHISCIREE .

17, HAfsiHE, B, BONRE, oMM, S EROCIFR BB, AT 75 24 A
AFM U I 75 5 P 32 1) b 40 R i T A 3
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HB=% 5 H AFM (ORCA)

T HL AFM (ORCAD & — TR T Al B U B, 75 2448 F 4 H] Holder PL K 3 FE 4T - ORCA
Holder "R #REFF2Hl, 7R EIRII s — A7 B2 S CRISTEREDY 10v) Iz
Feim b, BRI RS S 2 — D TR A A A 5, AFM $2 88 ] — M
A Hds ADC B FEISAE, AN HIRE. 1T ORCA Holder HITREF iy, Pir
CAFCAN BB F] TAEAT 75 SEAEET IO L I T SE B BOR, 40 SKPML EFM 45

ORCA Holder A AR &R, REBUT IR K. ARG RSH T E:

Part number | Sensitivity | Current Range | Typical noise 1-1KHz
901.730 2nA/V +/-20nA 1.5pA
901.737 0.2nA/V +/-2nA 750fA

InA/V +/-10nA 3pA
el 1uA/V +/-10uA 75pA

T, A — PR X 258 1 ORCA Holder, #i@IEEFEAMZ 1000 £, WJ LA A
W EEA5 5 o £ ORCA By, P T BAGRRE SN —> & UL, JFcE — i r i
2SR e PRI BT i T H AV R 20 AT ] DAAEARR S B Al — A M U
2k (v #iZe) Sk BRI ke m S .

TENSH AFM 1R E A

0 =
@ v. = @)
(iv) Vo = Ius Roan

£ ORCA Holder FIBENL T H G AN 17— BEAE — 2 A b v F BEL, 38 w] LA ikt i PR
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IV BRI EIRAS, A DA & 5 IR i P RE S i 5 L ER B, 3B 50 FE VLB R
HER. FPRMEEEM v thZr o 228K, BN —mEEREER T, B—
U AE Scanner & _F A BIARA Sample Bias MG sikb, BARIED: W FE

T AFM FIHIREIROCHE, B E R AR EDELE 15mm 1) AFM L RIVNER R B, IRRs/NER
F 1 Scanner 47 L) Sample Bias f4 s8I LA . B A DRASE it 1 _ESR TN/ A
FroeRiER, THSNSWAE M-S BRI, W LU R E A AT S H e 0
RIAEFH T AR, Al FEL B 15 T

H1T AFM RGEFAFAEIR Z A Te . BT SN B NN B . X
i AT FAEAEAR DN (0 BIHE mv AT pA B0, By 1 IREIMERIRSHTE, HERM
EBTEAMAER AR o N B 1 B T E A BT R IR Scanner 47 - ff1 Sample
Bias All Ground P/ s AT L, A5 IS ROEUE IS T, EBAF i EAMAE R 7157
W3
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S H AFM/ORCA
1, HAIEHIESEIE, BOBTF O BL L BAE AR T

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R B B e BT T 222 G AR e, R FE SR BE Scanner FRM: & &, RERELFATN

E: ETIREI AR A& A S B E WA

~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E R,
AL E W T PR

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

X ATREFIRE 2 AR BEAKT, SEEBEBRMEE K. N RERRE, e E
P o BRI B IRAAAE, FTREZ e Jd i RATWES, N e HEER B UM T8 s
T AR X35

KT RIS B 20 T F B AR ) _E R A Scanner 4 A1) Sample Bias i 5[] /&

IR 1 2 i DLRE S R B EAE T AFM 2E 5 1

W El, FE5CA HOPG B AB RKGFER v I, T HOPG A& T HE, FrLLiE#: T AB i (HOPG
5458 4 X IR AN R Bl B DA 2 T 308D, iR FRIA S A T H, R %41
=hEA, WFEMAHSEEREE, HHEESr ERImMAE 2 M HE22Em. £ AFM 2R B
BT AN, SER PN A B IR AN/ NEAR TN Sample Bias 45 F DLAI I8 FL 4@ K
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4, ¥ Scanner #ERIWHALLE, JR AN RO TR T, WIAGRIRERIES (rFED
XTRIAE 0 MIALE, K ERG&E

5, PHRILIARET FORE s B UBE S, JF /OS2 B a4t iede AFM B ERest, B 2R T
B AR AR T 1-2 =R A A AL E

7

I RIRE R A FEE R sl T R, BIEF A Engage Panel B 75 BRI IR EHAT
OkWate s, W EESTGE OFH “Initialize Motor” BIH]

*EREFT BRI FEREE A H BB T KA bR, BiPIEEMEE s e, AR
EEEIRES L, BEAIEET BRI

6, HBfHi%k$E Electric--ORCA, 3k N\ ORCA #ER AR 3F 15
E: R A ORCA Holder %5 I f5 4 BEHE N ORCA #5044 S 1

Favorites Standard
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7, EWTN B s i) Video B H (5 LT D13AT H 258 I o P R 5 O BEAR AL logo (KIEIAR)
TRy Home B, RIS B OKRECRT DA 2B EROFEER, B w] LUAIIT 28 B 67 T 4 Aireil 2 i k4>
Jilele fEBNE DUE BRI ATk CRERRRD BB BHELIZ I b,

8, MEIL T4l Engage Panel HRRAARELN ALK TR, HEBBNRMEAEE, Ak
Focus on Tip AT AR A 1) “SET”; 4k 2 im] 15545, R RMEARFMEM L, & Focus on Sample
A AR “SET”

9, it Focuson Tip MR FIRIEE . A&BHRRmME (WNERAME Adidbnf, %
F"Spot On” IO Y BUAE A NALE , W] LAAE BY 22 _E A bR i 7 Sk B O AL B (F24E shift
B AT SEHLRLRD

¥ SpotOn « TipPos & Zoom

Dptions ¥ Capture

H T % 20 #F

AN

F+#3h ccp s

Approach Detector Prefs

(Un) Load
Sample

Move Focus

Focus
OnTip

= mawm

Focus
On Sample

= maw

Sample Heidftt
1.402mm |5

WD by

Move To
Pre-Engage

Focus Position: 1.452 mm Start
Tip Position: 1.452 mm | | Tip Approach

AR O
A N
-

AT A
Eadibe gy

- 100 pm

E AL 3

10, A EEAEMIBRER) “Move to Pre-Engage”, X 2{HEREM T F£ 2R M 50um WAL E . MELEOE
Y2 A WAL, R A vl LA A7 B o 27 Sum and Deflection Meter % I ] Zero PD {# Deflection
TEE (32 o Bimp ). el ey PA s BB Video T I ARER I — 2 &7 RS BIFE M, BB SR X 4k
R T,

Zoom: 1.0 Coords: 427.9, 669.4 um
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11,0 FSCPT,

FE IS H 75 20 79 IRV F s T i A B I AT A B, BRI T

(=] & =]

Amplitude | 2.000 V

Frequency | 0.99 Hz

v

s e

?

Edit User Parms ?
Function ARDoIVTriangle hd 2
Go 2 Func Display ?
Cycles 4 = ?

[ TAppiy Dusing Triggered Foice Blot= @ ~HE SE R SEER R SIS RGN B S A S A

[[] Drive is Relative to Sample Voltage ? S\Voltage Offset K4 | use BITHIZNFHE (5 o 45

Do It ? HI N & 5N 40mV, AR R B ON-40mV)
InputRange|  Auto [20v] | v 2 ~ i B RRZLI) Zero £, LR Current Offset & H 2 5
Note ? BT H A SR

~{E Sample Voltage 45 NAEFEEFEHLERE S L

Withdraw
Setpoint | 2.00 nA

Sample Voltage | 0 mV
S. Voltage Offset 0 mV

e D | TR SR TR, BB
= || R
¢ [JUse 2
= ?

Zero [Current Offset | 0 nA

s 2/ 0pA = ?

[

7

‘ Go There

, PMSHE

#  Master Panel (Ctrl+5)

Image Force Fmap

Pick Point \ £

m.i Engage Panel HH ] “Start Tip Approach” UG EH 3 F&F, FEMIhE 2B 2R K H

E]‘E Advanced Scan Parms ﬂ
M | B Parms

LR
[
Scan Size Pixel Size
FHEE |20000m 2 78.4 nm LiDafaytipdate Reset Delay
|
Points & Lines Scan Time
B 154y 3 2R = 014 Scan Speed Scan Angle A
| 256 : 000135 W || (12207 i 000°  [5| FHEME
Scan Rate
H?Eﬁ@?: 244 Hz . I I, H T4 3% X Offset Y Offset
' E S ERE bt Lo dam ___%
Imaging Mode Contact T Scan Points Scan Lines -
256 = 256 S
Set Point Integral Gain i
1.000 V 5O 10.00 30 Width Height
1 B 1 :
STERIC IR LA PRI o R B R
HKN, B, AR R
71K P. Gain
0.00 =
ave LUpuons 1%@11%5%1& 1.500 kHz 2
Base Name Suffix
Image 0000 =

46



Asylum Research Cypher S &%) AFM ${E15

¥E: Setpoint Al H HUIRAE T deflection 1 Z BRI EILFE HHREH T3 KN, ATLL setpoint ]
FE LIS ERNKT B BIRE FH deflection 1B . H & 1 TAE 23 4 1 . 4% deflection 2,
Bt CART PLIE LA BRAE N setpoint {EEE K, BEMFEIMEI K, RZIMR

14, i Frame up/down JF45134H

13, PSP SHRART

F R A S N EE Height Retrace & I NHZLIE R 2 R E A, MR GELESES, KW
WP SHREN &, ANHEEE DR

MBRABEHAES, AR T JLE:

Niﬂﬂﬁiﬁﬂ’ﬂﬁﬂ"ﬁ(d\, B3 K setpoint. EARIIA AR MBI E, (Hid K e
JRIREL T B 4 2 1R BB 403 DA KOG i RO SR

~EIMR RS RBE, BRI K Integral Gain i ¥F: KK gain 5 ARG R, I
9 B H R B R SR R

~BEAR IR I ZE B scan rate

MEVIARE LR A, MBS PRETA SR A, BRI AT QBT BB, 2%
U BT PR

TEARIBONTE RIS E G W EE Current B2 A HIAENL, #6AH, ATLLZHIIE I Sample
Voltage (JERINE10V). WA] 3l 145 A 2 X5Ch 90°

14, FHEEE RS, A Engage Panel H1#)(Un)Load Sample iB4t, HUTNRAR, UEFRER, ¢ Fi
IR B, AT BA AT 7 B F ARM U TG 75 5% P42 1) 28 R0 B A
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PR e RE 1-v B R TR

AW R LA I BEAL E 71 AR HE PR — A 1-v Bk, DAAITHLERIRES 2 B I, FriEr
BHAE R PR, R T R FERA A Fi g v Ja n] 25 0~ 2D IR

=
>
&
S

Frequency |0.99Hz |%

Edit User Parms

~ B A 2 BT ARZLI Do it B
~-v HZRIER 58 JE o B BoRFE B, TS 2R,
ANbR v FEL BEL PR BEL(ELBEAT U, DAIITAL A A 75 1 3 A

Function ARDoIVTriangle v

Go 2 Func Display

Janel =
Amplitude |2.000V |3 .
5
?
2
2

-

Cycles 4 =
[] Apply During Triggered Force Plots ?

1N EUAEH] 500 M Q fift tH AR 2, I i 2k 55

[] Drive is Relative to Sample Voltage ?

— - HEEBHBHAE A 500 M Q %HE?HI%&H(%EIE w

0 f
InputRange  Auto [20V] | v 2
Note ‘ ?
Withdraw [] Feedback On 2

Setpoint 2.00nA |7 2 .
Sample Voltage [ omv |3} [JUse 2

S.Voltage Offset [ 0mv |3 2 27

Zero Current Offset 0 nA S 2 0pA g2

3 04
Go There Pick Point 2
Spot Number | 1 3 | ClearThere 2 27
[C] show Markers [] Show Tip ?
“4nA \ T \ 1
1 -2V -1 0 1 2
SetuD ? Bias
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I-V B 2203

FE38S ORCA BB 2 Current [Bl)5, fEAT AR I Lo B 0k sl 34T 1-v i 2R RO, PLE &
I CRE i S . BARSDIRANTE

1, fE Do IV Panel F1i%#¢ Show Markers F1 Show Tip, M EBE 1, WA ESH

: =] ®[=]

Sl

Amplitude 2.000V % h.a

Frequency |0.99Hz |3
Edit User Parms

Function ARDoIVTriangle 2

Go 2 Func Display
Cycles |4 3
[C] Apply During Triggered Force Plots

[[] Drive is Relative to Sample Voltage

Input Range Auto [20V] v
Note ‘

Withdraw | Feedback On I

Setpoint 2.00nA |3

2, Behrfm i 2 0L X 3, &t Do IV Panel F1 1] Pick Point, #X)5 i Go There,
O&ER— N EE S RERIREMLE) BRI ehrTfEst, HXAS#ibsid N 1

3, fE EPERRTE X 4R T ZE N B s, AT AE Function ALIEFEA R IEIE, W77

ERDEI T2

4, i EEFIFLH Feedback On,

AR bR

Sample Voltage | 0 mV ¢ [Juse
S. Voltage Offset 0 mV o
Zero Current Offset | 0 nA 3 20pA o
I Go There Pick Point I
Spot Number | 1 Z | Clear There
I Show Markers Show Tip
Setup

5, WURFTEAE L i L v ik, HEPHK 2-4.

il Dot BpaT

A DASE B 5 B

=M, HP
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$Mi ORCA L RIT BRI H WER:

1, BREt. REFFIE 2 ORCA B M LI H) . BT~ ORCA ZE T4flisi=, Py LS
T &R E T AR B BEUR ™ H . ARILAE T35 A F AT e S 3 B R AN R
X 45

2, HERREARE. @F 49 MRNE RGN, RAEAE ORCA B TE S Kl
A2, FOVEAMEAEAEREMBI AR N EER a4 XA DY & . @R I% ORCA 344
R 560 AE R XA T — ¢k AC BI04, WUBERTH & AP S

3, BEMEFE. R 2 IR 1E ORCA F4H I it in 1) /) v] LAS B — kAR B (TSR I, (H 2 R
Al A A o P AR A5 A B PR i F AL o X ARG T R AR it 0 Y ) AN BE R R ET AT
FE it R At T AR DR e, 32 S0 it m PELZE 1 9 RV I A T AN R A A ARl . IXFHERL R
FEECBUR AR IR

4, FEAREE SRR, WBEIERAEG RIS R ERA . REf, ShdE. A
FEAE DS H AR R ARRE il R I 22 KA, JUH A MBI R B B I o A S84 )
FEHIN R G Lt kA e, ARG AR/ AL G A R

5, HRE. XPREOL A E W, L an Al 5 B R ] S S T R S B (1 L
B, BUCETERE i 6 N IR 5

T OCHISCRSKE ELT A 2 ORCA M s R 1168 B2 1) G &R
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BHBEEME (STM)

STM 1 ORCA ML, H /22t it Lhn EF ™ B SRR, R &4/t 1 feimt i
BRI HAE L ZEZR J7 201 ORCA AR IF],  BIE #5432 78 15mm 1) AFM &
RN B, JRK /N R i Scanner 45 E A1 1Y) Sample Bias fi sl P AAHIE . A
OREE A I ESRHAN R SR, THRGNSWAH M-S BERA, 7T DT R E R
A L . A BN RGO IR, A R B R 7 I

FIREET, BT AFM RGTAAEIR Z e, EATSAE R B 51N PN B S5 A0 Y R
Tio XS AR/ (3 BIE mv F1 pA B0, HN 7 AR UE D& 1R B
o AE R AT b v B AME R AR o P B O S (00 8 55 A B 75 R R & Scanner £ EAfy
Sample Bias 1 Ground -/ IR R, KIS AUEUEIC T, ERE BB AMEE R
JHEE WT 3o

T EVEREE, STM X TRES -3 B SR oK, B DA 2B PR UEAE i 2R T A
DESTEORE 3

STM i L HI ) Holder A& FHRIEREE, BEALH) T RGN SHA 20 IREAK S SRS
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1, HAFER A IR, BOETT R DR B 24T T

2, fIJF Cypher [ BT, ¥ Scanner 41 R I FHEA2, BHE¥ scanner futH (3E: 15
1% Scanner 7 HA i A0 T G B 2 R BT, DARE O H R B

3, 24, fEREF G T HREFRE L, HSE IS, AU 7 W BB STM % H Holder
ORISR AN TS

FE i 1R ] 4 A2 7 SUA ORCA 1 CARTR], 9 i i) 46 B 75 v SR i (1) B3R AN Scanner 45 A
(1) Sample Bias F s [A2 5 R 1 HL 220 i DA KRR o2 5 [ B TR T AFM B b I TR PRAIERE i
o T S T < SN R E N

NEHF, BN HOPG H AB R TEEL A 1, BT HOPG A& FHE, ATLLERE T AB iX (HOPG
545 5B 50 DX IRk BLRE i B DALMY T 50, R FRIASH, mREmE SN =5
Frs NFEAEH TR, HEEEN ERmMAME 2 W E2EiEd., £ AFM 8 BE T
—ANINEERR, TR A EAEIX AN /NG AN Sample Bias i b DAA I HE2E I B

4, ¥4 Scanner fEFIFIGHAIE, R HAMKRELTHAT, K EREE,

5, PURRNEIERE ORE M AT EE S, /AN O S M i £ et AFM BN LI es, B 2RE T
PR PSR 1 Z2KELA RN E

T

U RIRE A BEE e H B R, BB R B Engage Panel 52 15 s bR 21 1 75 24T
LAWIIa L s, e B S E DA “Initialize Motor” B AJ

*BREF T BERTE E RS e L shiE B R R AR R, BIEEN/MEE B, CABTR
RS L, TEHNEET BT RE

*HT STM BREHERIER, JEHLEET Video B OHBI T4, RHEEX—PFR A 8.HIE
ASEBBREPIETR T, MR THRERERRRBILHAE .

6, BAHi%kHE Electric--STM, 3N STM B 1 B 015
vE: HA¥ STM Holder 2% 5 7 BE#EN STM 5 A 44 AL 1]

7, WT STM IREHRI R, A2 X MR A2 £ Video %
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Favorites

Standard

Electrical

8, W ESCHTUL, AR UREG A G 20 R AL 0 PN L A A B, BRI R

7 AR Do IV Panel (o ® =]
Amplitude [2.000V |3 ﬂ!
Frequency |0.99Hz % )
Edit User Parms (2]
Function ‘ ARDOIVTriangle Z] 2
| Go2Func | Display [2]
gcrpZ:;During Ti;:;gered Force Plots : " Jﬁ % 4% i gﬁ ﬁﬁ E {IM ?%I: H,:J /% é}‘ﬁ W E‘{)ﬁ E E@ *ﬁ fi {E 5 )\
[[] Drive is Relative to Sample Voltage '> S’VOItage Offset ALI\}JF?QJ: Use %EE& /J\jjﬂi (@IJ ﬁ[l{)ﬂﬂ?%':
S o 9 P9 B 4 £ 40mV, BE AL B S N -40mV)
norangel Aoy [ 3 ~ EE,% 211 Zero ¥, MES Current Offset B H 5l 5
Note| ‘ 5 7 A B
' : ~fE Sample Voltage Ab5 AN/EH KRR A 7ERE & Lo
w"hdr?‘f',; ] I;l feedback on 2! HE
Setpoint | 2.00nA |3 ?
Sample Voltage omv 3 [JUse 2
S.Voltage Offset [ omv |3 2
Zero| Ci:rrent ofiset/onA |8 2/opa 8 2]
| Go There Pick Point | @

9, #iili Engage Panel H1[1] “Start Tip Approach” JFUEEH 3N N4, FNEMIE 2B ZrnE K H

e KPP e MR T2 0R 5 Fal MR IR i (R, A0 A BB AT e AR K A
5] Engage Panel [SfE]EE]
| Approach | Detector | Prefs |
:V(Un) Load}i
A Sample |
v ‘ t Aﬂ Focus | g;
Move Focus VX On Tip \ T]
1 s]
F
v 50n§acumsple‘3 $|
- Sample Height
v 4585 mm Gl
Move To
L Pre-Engage
Focus Position: 4.585 mm A
Tip Position: 4.585 mm ( Start
Tip Approach
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10, HMSHKE
¥ Master Panel (Ctrl+5) = 1_@4'@
Image Force Fmap it
| Scan Size Pixel Size : o o
FHEH [[20000m 3 784 pm ey HOPG o 3 M PRI LA A il 1) 5
%” 1 = \ ) s U] \
— I Points & Lines Scan Time = é&ﬁﬁ;ﬂqp ﬂ€+XT E E‘E/ﬂi nnfﬁ%%ﬁ‘@
EIE 7 He (266 2 00:00:26 MZH
e e ~Scan Size: 20 nm
R |[9.77 Hz 3 ~Set Point: 1nA
~Scan Rate: 9.77 Hz
L oo Imaging Mode <Ll - - ~Integral Gain: 5
LI YA Set Point Integral Gain ~sample Voltage: 50 mV
i, H T 1.00 nA 30 5.00 20 :
7N ¥ B .
FHORARE Y (1) somleVotoge |4 gty 1
) S0.00mv_ 0|
Zero Current

11, i Frame up/down TG4

14, FHELE R G, A Engage Panel H1#)(Un)Load Sample iB4t, HUTNRAR, UEFRER, ¢ Fi
IR B, AT BA AT 7 B F ARM UG 75 5% P42 1) 2% R0 B A
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BHUE KEODEME (PFM)

PFM B RSN, 1 38 Holder M1 REEREFRIT] . PFM AN, R4t
SAEGE EROIN— T B ) AC U, AEFRE R R A AR AT I, s
W& AC UL “/R% 7, WAlIRH a2 k3. AFM A IIREHIRBI R IE A A AL,
PARAE AR IS HU R

AR B AR DR ATRE i 1) s FELAR B (daa) AHOR,  TOARAZIN R - JPIBTAE o AKOA A T T

A0 i AR ARG T TR R BT DN F A R ) — BN, R HAOR s S ECRE b R (R BRE i A
FFAETHAME 5.

FE AR das 38 #AEAR /DN, £ pm/V IECE . iR v RIAE 2454 50N L 10v
JEI, PN AR AT ILE, HEJL pm, RESPTEBAEMES NS . A8
AN T RS, BRATRAT ARSI A AR, AN AR AR A AR K. R, K
L ARAT Al BERS FUERF AT R BRAS, LR AIRl. AR s (5 e bb 1 U7 i e A
PMACIRPR T, XA DS A IR mE i S AEEOBOR Q ff, H Q v B
JiUA¥- (Quality Factor). {E7&, & Rl AL AR U T HREHFIRE il R B2 A M EE

RS, E T o A RE P R A RS FEAEANWTAR AL, (R S A7 B 4 S 43¢
T T RENE, BN B R AEARARI Y . 1Kk 3 B Al LR AR A W 5,

FEF B AR MERS SR 1) SR ) AR GRS B A I LRI
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T AW AR e IRaxX 2 ) B, 453 = B E ) PFM IR

FERATH, PEM 230 400 R JLAR B

1, B35 PFM (Single Frequency PFM)

P PEM AU i T AN 4 A, BRI R i TR A %
—/ ] SRR AR B, BRI 2 A IR IR AR A RS IE S R B S

Cantilever Deflection

VVVVVVV\/ Cantilever Potential

Lockin 1 ;>‘

Amplitude

>

Frequency
f,

N T AR B AR P e TR IR R A 82 3 U5 5 I TR TERL,  JRAT AR TS

s BRI Vi B AR LR (e, B A P, IXRERE R BURHAE 5 A —E R BUBCK,

AT DU AT fe k) T A0 i B 17 5 5P A W) S A5 5 PR T o

2, RE PFM (Vector PFM)

R PFM J& T Two pass technique, WELZREFSXEEM I —ATHEW IR, —IXINE
HAMES, —IRIEETEANME S . RILAE Tune IFBAEIAMR T, 2 BIREATH 4N, TH A
HESHE

3, Litho PFM

T EREATEL, PRV AT LI I TN — A o s AR AL T ) A o X IR AT DA o
FEREE AR RO BRI G —SURRRIEIRE, AN R R R RS

4, XUHHEEE PFM (DART PFM)

EacAAR R, AEEE BRI 43 BT LUK A S S R R BEAT RO, (E R R gt
PRANFEART ARG E, RN R S AW A A2k . ST DART AR U] DLIE B4 il
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PR ImA%S, 8IS R G AW IR T IR B A, {5 RN fje PR A 2 LR A — 3
DART ) TAE JRER 40~ K o

Cantilever Deflection

004

AP
Lockin 1 f—

4? i
ref 2
A,

Lockin 2 f—>

Y

Amplitude

Y

-
r

£ £ Frequency
DART FFAN LIAHAEAE AT Dy S A AR s » i A o e A ) Z2AEEEA T S 5 T B B s
LIRS, R ALK, Ao i, AR A-A B BEZ B, RGESVIEN
R, U KA IEIRIA, BB A-Ar U [ 2GR .

5, SS-PFM
SS-PFM 8 ot PRET A i ) B Ut I 77 8 R IR SZ R A 45 A L R . A3 B 2k, AT
FWTRE bl oE 75 H AR B, Al A S L 3 B R A TR R R/

NIRRT R R T PRM RIS, DL AT R SKPMAS AR i 2% T O 5 FRL )
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JEIT SKPM KA S i B8 7 B R/
1, HAdI S By, WORTEIE LR IR 4 4T T

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R B B e BT T 222 G AR e, R FE SR BE Scanner FRM: & &, RERELFATN

HE: HTIREI AR A& A S B E WA
~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E P,
AL E T R

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

XATRE AR TR B A, SEEEBUR AL K. N5 B, A E B
P o BRI B IRAAAE, FTREZ e i NATWES , N e HER B UM T 8 s 7 T
T AR X35

~ [l — A B ST R A A BB B R

B L A2 EH A i 21 5 2 B8 PN A5 P O 2 o] R A5 st » TR UL R 2 5 R T7RY
WhAZ, [ AN S, HEREAE A AB G, TR, VAR

4, ¥ Scanner HERIFIIAALE, A MK BELTR T, #ADEKREF LA 0T ED
XPRITE O FIALE, % LRE T
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5, PHRILIERET FURE s B OBE RS, JF/ OS2 il £ iede AFM ML ERGHERH, B 2R
B AR AR T 1-2 =R A A AL E

7

*UN SRR A FEE e BT T R, FEFRMH A Engage Panel &7 &R PR4L A 75 E3E4T
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT R AR FE REE e R AR KT AR iR, BIIFEIUMERE 3 ed, PARHR
fEEIREMS L, TEAEETRERN S

6, B fHi%k#E Electrical---SKPM, HEX SKPM 52 B #E 340 15

Favorites Standard

7, IR EZE M i) Video T M G LT D15 E 35 I s o P R 5 O BEAR AL logo I IEIAR)
A Home i, LI BOKECAT UG 2B R MR EE, B T UM 8 A0 T 2 Al k4
Jille AEBNE DE B —HE Lk CTERED e B RHEism .

8, T NEAM Engage Panel Thr NiZOH—H S LA RE, HEEEN I m NG, A
Focus on Tip A AR T4 1) “ SET”; 4k 2z im) 15542, HERELEFEFRT L, &S Focus on Sample
FIAARLLIY) “SET”

9, il Focuson Tip A A B2, fEEERRmMNE (W FERZAMNE) SdRAAHE, &
F”Spot On” BERT WG BE N H BLLEAH A B, v PAE B ZE b M bn e it i Sk A B0 AL B (3% 4F Shift
T SEELKORD
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2 SpotOn o TipPos & Zoom

Options ~ Capture

HT#3) ccp

TR B O
ALY N
%

Zoom: 1.0 Coords: 427.9, 669.4 um

ﬁ_

R+ % 3 #

VAN
HHE =

Approach

Detector

Move Focus

RRAES(32

Prefs

(Un) Load
Sample

Focus
OnTip

= mw

Focus
On Sample

= maw

Sample Heigmr
-

1,402 mm 5

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Move To
Pre-Engage

Start
Tip Approach

R KX
BFsEsE

100 pm |

10, A EEAMPREE “Move to Pre-Engage”, X fHHREM THE MR S0pum HINLE . WL
YBERS A WAL, WA v LA LA B . A Sum and Deflection Meter % 11 1#] Zero PD {# Deflection

HE (i o R,

Sum|7.65 NN
Deflection -0.08 | |

Amplitude 1.03 |
Phase|89.44 | '

Z Voltage|0.00 | G

Input Overload| *®

o ||= | =
Stop Meter

Engage

Zero PD

GetStarted™

sewp | (&g

11, FUE/Tune, BJFHRATFIRE B ILHRANZ % B W Free amplitude 1E (Target Amplitude)
miih Master Panel 1/ Tune, %EF¢ Auto Tune BT, WK
e ATRURE SRS &7 EAR B A E Bl T 302 2 Auto Tune Low/High ¢ & U655 [
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7 Master Panel (Ctri+3) 1 i! = }ﬁ_l
Image Thermal Force Fmap
Auto Tune

Auto Tune High | 400.000 kHz =
Target Amplitude | 1.00 V B
T Tia B Conmteres Tone ey 1o |
Target Percent | 0.0 % ~ Rensers | (Samanrocesel] [ Cat | [Coptetamt | () | OveTume Y

Ao GBEEMY  FRQ 27288000 0/:2

Auto Thermal Auto Tune
Manual 1-'une

Auto Tune Low | 50.000 kHz o
?
?
2
?
2
?
2
2
2

Drive Frequency | 75.000 kHz & O - \ =
Sweep Width | 5.000 kHz Sl @) {
120
Drive Amplitude | 100.00 mV SH@) | ‘
. /1 wy
Continuous F il g
g ¢
One Tune 04— / \ - o'
@ Drive / \ ®
< . / \
i Graphe Direction Forward v 02+
! J =7 [
# Engage = N
e —— 0’
Tune Panel Setup ? aasym zr;orz 212kHz 27}w zn;m mym.v

12, BEI AT DL AT Video B UARER I —ZH 87 Sk R B ShAE i, IO BRI X 380F% = 4R % 77 - s if7 Engage
Panel /1 ] “Start Tip Approach” A A R, FeHRh e B % rm3s R

13, 7£ Electric Tune & I R, ¥ Trigger Point ¥ & A/ T H HIRIE (Free Amplitude) &, %1600 mV,
Rl Single Force, LI HREH 5 B 78 B FF i 3R 10 LU I HL T

,

2 Electric Tune Panel =& | =] |
Above the Surface | 300.00 nm |2 Ea
Trigger Channel  Amovols | =] @)
Trigger Paint £00.00 mv 2 @ P o
........ = B =
IE.-i—n.g.'if?E- I I@ - | ::anm:‘:eive:&:u?le [T | ]ﬁ FIF Ji Layot | f Heb ] E{-Q-a
rormal (i electric 4B @) O e T
Drive Amplitude | 150 00 mV = ; 100V = (k] \
Drive Frequency | 64 987 kHz 2 ! ' | 64,987 kHz Iz @ 625V { l\] ' ‘
Phase Offiset -356.40 ° . L@_ 157.31° = @ Il,'i le ‘
Tip Voltage | 0 mv 2 3.00V o 2 o 20V , \ ‘
| Normal Tune !-L_EI-G-UE-‘IT_I'@: -i @i / I'l,
m! Center Phase | ! @ 0.15v l,'ll ' \L, g0
Sample VoTtage 0 MV d Cluse ] / \ ‘
§. Voltage Offset 0 mV & @ i g /' ‘ \\\
Potential[3.00 | = L
" {} @ @05V = . \‘--».,_x
I i | | sz : s |
10 v 10 “—: vrw :.bew E;:ﬂ! m.lr- 6 'l»:,
["] Surface Potential Feedback On 2] '
Potential | Gain | 2.00 1M @
Potential P Gain | 0.00 @
[ Setup | ()

NG R E bR 2 Pk, FHIEE B B BV LR AR [F] 20 B4 14 1 Electric Tune H1, f333E
K J5 5l Center Phase, IS AIL%X Electric Tune R Phase Offset BT J5 IEUE 22 /b, 41t
I 1Y) Phase Offset {E A {E, KBl Tip Voltage /N TFEM R ET LS, NNK Tip Voltage (HJ
S EYE R A £10V), FHEAT Electric Tune PL X Center Phase, EL.Z Offset {H N IE(H Gl
I HUE v 150-180 2 )

‘A% _EEFRLL K Surface Potential Feedback On, Potential &b BJ14x 55 3t Jy 6 i 2 ThI 1) 5 Fi 7 8048 o
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50 PFM (Single Frequency PFM) i F %@ Holder 55 & Holder
1, HAIEHIESEIE, BOBTF O BL L BAE AR T

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, T B B e BT T 222 3 i ARE, R FE SR Scanner FRS: & 1, REREEFATIN

E: ETIREI AR A& A S B E WA

~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E R,
AL E W T PR

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

X ATRE AR TR B A, SEEEBUR AL K. NS B, A E B
P o BRI B IRAAAE, FTREZ e Jd i RATWES, N e HEER B UM T8 s
T AR X35

~ [l — A B ST R A A BB B R

B L A EH A i 31 5 2 B8 PN A5 P U P2 o] R A5 st » TR UL R 2 5 R TR S
WhAZ, [ AN S I, HEREAE A AB G, TR, VAR

TEAS PEM FH5 I o] AASKE AR i, (B35 FR B G S TR, BIEEEAFE I AFM 25 1
SIH—MR 52k, Y5 Scanner A L MbrA Ground FIfil fi AHIZE
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.

4, ¥ Scanner #ERIFHALLE, JREA MM RO TR T, WIAGRIRERIES (rFED
XTRAE 0 MIALE, K ERG&E

5, PHRALIARET FORE s B UBE S, I/ OS2 B i s 41 iede AFM EALE Rt , EEHET
B AR AR T 1-2 =R A AL E

e

I RRE R A FEE R sl T B, BIEF S AEH ) Engage Panel 275 BRI IR EHAT
OkWate s, W EESTGE OFH “Initialize Motor” BIH]

*EREFT BRI FEREE A H BB T KA bR, BiPIEEMEE s e, AR
EEERES L, BEAIEETRRINES

6, WAFik$E PFM—Single Freq PFM, 3 N\ B4 PEM A2 1 01 31 45

Favorites Standard ‘ PFM

oo o

Single Freq PFM Vector PFM Litho PFM DART SS PFM
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7, EWTN B i) Video B H (5 LT E13AT H 258 I o P R 5 O BEAR AL logo (K IEIAR)
Rl Home B, RIS B OKRECRT DA 2B EROHEER, B w] LUAIINT &8 0 T 24 Airil 2 i 4>
Jilee fEBNE DUE BRI ATk CRERRD RSB BHELIZ I b,

8, i FEAM Engage Panel HAr ARRH—HT LT RE, BEERBEN R NERE, mili
Focus on Tip AT AR A 1) “SET”; 4k 2 im] 15545, R RMEARMEM L, S Focus on Sample
A MBS “SET”

9, it Focuson Tip MR FIRIEE . A&BHRRmME (WMNERAME Adiibnf, %
F"Spot On” LI HOCCIE N Y BUAE A NALE , W] LUAE BY 2 _E A bR s i 7 Sk B O AL B (F24E shift
AT S D

2 SpotOn o TipPos & Zoom

§ Home | Options ~ Capture

S

Approach Detector Prefs

T % 2 #F
Al

HT#3) cco

(Un) Load
Sample

Move Focus

Focus
OnTip

= mw

Focus

S
E
On Sample T

Sample Heigmr
-

1,402 mm 5

D oy

Move To
Pre-Engage

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Start
Tip Approach

T B O
ALY N
%

REIS RN R )
Eadibpeiics

100 pm |

Zoom: 1.0 Coords: 427.9, 669.4 um i} ;]

10, i EEAHMIAREEY) “Move to Pre-Engage”, X2 R4 T-F T 2R H 50um FIALE . MEHOE
B A A%, WA A IO AL E . 5T Engage Panel [ Detector & 1, siifi I EIFRZLH) Home
BAEFHOLAL T PD MR AFCy, ARG TR SRk, HOEEEE R NS, f# Sum and Deflection Meter
% ) Deflection N ffE, 1-0.5
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] Engage Panel (Ctrl+8) (o @|[=]

h | Detector ||Prefs |

Deflection
o
]
!
]
i
i
i
alsagrra e
i
i
i
i
i

Lateral

* K

b

11, PRI ) Pl Video B bR &R I — 41T S RAE SRR dh , K OSERIK) X 3882 EHREF T 7 - /ity Engage

Pane

| 1 f¥] “Start Tip Approach” JT4a HZh M, TEHRIIE &6 En &K H

12, WEANSH, WK

® Master Panel (Ctrl+5) = | E [#3s] | Advanced Scan Parms x|
& g B
Image Thermal Force Tune Fmap  — a r m S
[ - . .
Scan Size Pixel Size
e Delay Updat:
HIEHE | 20.00 ym 2 78.4 nm L] Delay Update Reset Delay
I N
Points & Lines Scan Time| W& —KEI R
FIBIIF | 266 E 000816 | mir o v | SSEnSpeed Scan Angler— —" "
| - SEL TR BT | (50,08 s 2 000° | FfismE
S Rat Py H o %
FAE A f;g H; S Rl X Offset Y Offset
- - 0 nm & 0 nm 2
Imaging Mode PFM Mode v Scan Points Scan Lines
Setpoint Integral Gain HEGE R ok R4 - 256 =
0.000 V 5O 10.00 TAE ) R e Height
Drivg Amplitude Y % 1 4
AN N7 e/ : O
£ PFM WRLRETE |
HH Setpoint (RFEAOV | 20 P. Gain
T 0.00 =
Save Options B 1 fik ik 1% Feedback Filter
Base Name Suffix 1.500 kHz |2
Image 0000 3

¥E: Setpoint A1 H HIRZE T deflection 1 ZEEARILH EILFE F4REF J1f1 KN, ATLA setpoint )
BAE AR ENKT B EIRF T deflection fE. HT7E PFM [0 72 il # E Setpoint
BN 0, FibAFESIER 10 BPHE deflection i BB FUEBK, FRETHMK SR, RZIFAR

EAED R X TEEIRAME. 54 F % $ AFM Controls—Nap Panel. 7EF] FF 11 Nap [+
FRZLI Tip Voltage 401 B FEEAMEAE . (511, it SKPM MIASFE i IR T E 779 30 mv,
M RAE LA S N 30 mV, PAHKTE &R H 77D
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m AFM Analysis Programming User Settings

Mode Master Ctrl+F2 £ — ==
Master Panel Ctrl+5 — ii‘ = }E‘
Master Channel Panel Ctrl+7 Nap Channel Nap Mode off v ‘
ection Meter Ctrl+6 Fieil

Nap Channel Panel Use| [Use ?
Force Channel Panel Drive Amplitude | 300.00 mV 5 0 [1.00v G ?
Indenter Panel Drive Frequency | 300.000 kHz |3 O [300000kHz |3 ?
HolV Pane] Phase Offset | 0.00 ° ¢ O [90.00° = 2
Litho Panel l Tip Voltage [0 mV d ] 300V = ?
AMFM Panel Sample Voltage | 0 mV s O J omv : ?
Xientaod User 0 Voltage | 0 mV & O O lomv = ?
Other >

- S User 1 Voltage | 0 mV g O O lomv s ?
Start \ Stop Thermal Ctrl+2 Delta Height | 50.00 nm = 2

13, FUg, JE: HIPASEEAE AR 1 Auto Tune, T NAE FH Manual Tune.
M FREZHBOKREREER S8, BARMEN AHAETSF B BRI FERBER 3-5
i, BIUn24{%H ASYELEC-01-R2 FREI, HAZAd LRI BTE 300 kHz 7247 o

Manual Tune

Drive Frequency | 300.000kHz 3 O ? samv] 4 s
Sweep Width [100.000kHz ¢/ O 2 | l i wdh i 210°
i tude [30000my 14 O ? s i | lj l Ll L R T B T

Q Gain |0.0000 Eie) 2 ava‘ || ‘ il || . e
‘ | E 120°

Tune Time [0 96 S 2 2 il l WL | :
emv —{TTT ] Y £ 90°

Phase Offset [0.00 ° &4 O ? WD LT E
: - £ “ } | il | - 60°
InputRange  Auto[?] |~ 2 4mv ‘ ‘ | "‘ ‘l L' | “u'i ‘:“ Mt E 30°

Continuous ? 4 I | ‘\ AR L E o

2mV [ [ E 300
One Tune ? | F__GO,

W 'VWW:W:

Center Phase '~ 2 OmV { e ; . :
220kHz 240kHz 260kHz 280kHz 300kHz

wn EEEEPTREE FIES L, Al One Tune. FHTERHISZ Drive Amplitude R /NE R F4£
EFIPIRAS JRE b 1 e rE PR o R0 B oS BN W BB i ige, HIE Y Blon B2 A FR M R /N R AR
10-50 mV HJYGHIAN, 415444 Drive Amplitude 38K 2T 5V A5 A ReAS BT UG, 2% 18 B 4
PREF BT A o X 3k

B B U5 3E W) Drive Amplitude, il One Tune, U0 I BF /R AR WAL p5 oh A5, 1% 4% Set Drive
Frequency, xiil7 Center Phase

14, il Frame Up/Down, JFUEF4H
15, HHEFEFTSEAIEN

AR P N S W% Height Retrace & L FIZALIEA R T EG, WIRAEL SEES, R
PO RIS HO E S B, AT EHE— BT
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MRAELRFAES, WA T UL

~HINR R RS REUE, BIHGK Integral Gain fH. 7¥: K gain (& 5IERAEY, K
B R I B S SR e

~BEARFI R R B scan rate

~IEINARE JIH R /IN e FHTAE PEM A 75 PR %F Setpoint 9 0, FirLARS &y Sum and Deflection
TR H ) Withdraw, #3255 10 ¥ Deflection ¢ & N H 1 {H

~EAIARAT AL AR E S, NEERAEFE GG, BT YR e el B, &
TR BT IR ET BN TR A i [X 33

P35 Amplitude F1 Phase BT I WA LR

~%i Phase & B IR R I E AL, AR IR 13 AR Phase Offset, B2 H i K.

~ N T #E 5 Amplitude 1 Phase &I 5 &t AT 3@& 2438 hn P 3% 13 ) Drive Amplitude, {H 75 EF
=K1 Drive Amplitude 1R AT BEFAE AR AL 5 1) e %, B2 15 50 i

~H AT 223505 Scan Angle TCH 90°
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B PFM (Vector PFM) i 3%i# Holder 5%/ & Holder
1, HAIEHIESEIE, BOBTF O BL L BAE AR T

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R B B e BT T 222 G AR e, R FE SR BE Scanner FRM: & &, RERELFATN

E: ETIREI AR A& A S B E WA

~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E R,
AL E W T PR

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

X ATRE AR TR B A, SEEEBUR AL K. NS B, A E B
P o BRI B IRAAAE, FTREZ e Jd i RATWES, N e HEER B UM T8 s
T AR X35

~A— A B ESETIERE A LI BER

B L A EH A i 31 5 2 B8 PN A5 P U P2 o] R A5 st » TR UL R 2 5 R TR S
WhAZ, [ AN S I, HEREAE A AB G, TR, VAR

TEAS PEM FH5 I o] AASKE RS i, (B35 FR B G S TR, BIEEEAFER I AFM 25 1
SIH—MR 52k, Y5 Scanner A L MbrA Ground FIfil fi AHIZE
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.

4, ¥ Scanner #ERIWHALLE, JREA MM RO TR T, WIAGRIRERIES (rHED
XTRAE 0 MIALE, K ERG&E

5, PHRALIARET FORE s B UBE S, I/ OS2 B i s 41 iede AFM EALE Rt , EEHET
B AR AR T 1-2 =R A AL E

e

I RRE R A FEE R sl T B, BIEF S AEH ) Engage Panel 275 BRI IR EHAT
OkWate s, W EESTGE OFH “Initialize Motor” BIH]

*EREFT BRI FEREE A H BB T KA bR, BiPIEEMEE s e, AR
HEEEES L, PEHNEZWRERF RS

6, Bk PFM—Vector PFM, #E AN PFM 455 2 ) 8- 31 5

Favorites Standard ‘ PFM

oo o

Single Freq PFM Vector PFM Litho PFM DART SS PFM
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7, EWTN B s i) Video B H (5 LT D13AT H 258 I o P R 5 O BEAR AL logo (KIEIAR)
TRy Home B, RIS B OKRECRT DA 2B EROFEER, B w] LUAIIT 28 B 67 T 4 Aireil 2 i k4>
Jilele fEBNE DUE BRI ATk CRERRRD BB BHELIZ I b,

8, JEI NEAM Engage Panel Hibr NAZAR—HE - LIHTREE, EEBERN MR NER, S
Focus on Tip AT AR A 1) “SET”; 4k 2 im] 15545, R RMEARFMEM L, & Focus on Sample
A AR “SET”

9, it Focuson Tip MR FIRIEE . A&BHRRmME (WNERAME Adidbnf, %
F"Spot On” IO Y BUAE A NALE , W] LAAE BY 22 _E A bR i 7 Sk B O AL B (F24E shift
TSI D

2 SpotOn o TipPos & Zoom

§ Home | Options ~ Capture

P

T % 2 #F

VAN
HE =

Approach Detector Prefs

HT#3) cco

(Un) Load
Sample

Move Focus

Focus

S
OnTip E

Focus

S
E
On Sample T

Sample Heigmr
-

1,402 mm 5

D oy

Move To
Pre-Engage

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Start
Tip Approach

T B O
ALY N
%

REIS RN R )
Eadibpaiics

100 pm |

Zoom: 1.0 Coords: 427.9, 669.4 um

10, i EEAHMIAREE) “Move to Pre-Engage”, X2 R4 T-F T 2R H 50um HIALE . MEHOE
B B A%, WA A IO E . ST Engage Panel [ Detector & 1, siifi N EIFRZLH) Home
BAEFHOEAL T PD AR ALy, ARG TR N Rk, EOEEEE R RSN, # Sum and Deflection Meter
% [ Deflection N fE, 1-0.5
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& Engage Pan

| (Ctrl+8)

Deflection

10 4

P——— e B—
oach Detector |
{ [Home|

[ [ S

|
-10v 5

Lateral

i
i
i
i
i
i
i
i
i
T
0 5 10

K

b

11, dhi AT BL AT Video T FIARSR I — 4187 Sk SRR ShRE i, B BOGER I X 3308 4R T 77 - siili Engage
Panel # [1) “Start Tip Approach” JFiG HZI N, NG &ALRE K

12, WEANSH, WK

®  Master Panel (Ctrl+5)

o ’F'@ Advanced Scan Parms

" — B
Image Thermal Force Tune Fmap  — a l I I
[ - . .
Scan Size Pixel Size
e Delay Update
HiaE |[2000pm 2 78.4 nm LIBelayUpda Reset Delay
L _ _ \
P Points & Lines Scan Time| WE—KK% T Scan Speed Scan Angle
A = -04: A > f -
= % 00:04:16 | f ), BT 49 | [50.08 pvs 0.00° P4 1 P
Scan Rate Y RS
AREZE  |To0m : X Offset Y Offset
0 nm & 0 nm =
Imaging Mode PFM Mode v Scan Points Scan Lines
Setpoint Integral Gain HEE R+ =i RS z s =
0.000 V 5O 10.00 TAE ) R e Height
Drivg Amplitude ! 1 =
A0 N7 w\{ : O
£ PFM WRLRETE |
HH setpoint fRFFAOV |, 50 F(;, OC(B)ain )
Save Options B 1 fik ik 1% Feedback Filter
Base Name Suffix 1.500 kHz |2
Image 0000 3

¥E: Setpoint 1 H HIRZA T deflection ) ZE BRI K FE FHRE J1) KN, BTl setpoint ff]
BE LI B AR T B HRE T K deflection fE. H-T7E PFM [l 50 72 Hid # E Setpoint

wEN 0, FrOAESEE 10 BPKE deflection B FEMAN, FRETHUNAI MK, RZIFR
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13, TFU&. vE: AR AR Auto Tune, 1 NAE ] Manual Tune. 7E Tune Bf 3 7E
AT, /TSN TH NS0,

X TR 2 B KRR AR U RE i 2, T M At R R RO R S H B HIRS) I SL R
) 3-5 1%, T N RBENARIMSLIRAZER] 2-4 £5.

144 48 FHf ASYELEC-01-R2 4R%H I, Fo A ME LR RIAE 300 kHz 7247, [ P A IL R
BZRAE 750kHz £ A4

i LateralPFM o=

Sweep Width | 291.000 kHz

Normal - Lateral -

Drive Amplitude | 500.00 mV S 800.00 mvV
Drive Frequency | 300.000 kHz 5 750.000 kHz
Phase Offset | 0.00 ® S 0.00°
Tip Voltage | 0 mV 5 omv
InputRange|  Auto [?] v 20V v
Lockin Filter Freq. 4.000kHz = 2o value=

Norma_l Tune Lateral Tune
Center Phase

Rename Save  Color [l ~

w EEPR, WE—ASFERERIEE CnERAT 291kHz) . B e T /MO S, BIAE 22 )
— RN IE ) Drive Amplitude £ Drive Frequency, il Normal Tune. FHiFEMKI+2 Drive
Amplitude FIR/NEGR THREFPPIRES PR PR . WIS Drive Amplitude 34 K EE IS 5V
TGS B RCLF B, N % b8 B 3 PR Bl BE R it X3k . 15 BB IRV S5 0 UG I A ol A
1% FE Set Drive Frequency, A7 Center Phase.

HYRGEATTH N ) S0, 7E A —F2 % N\ & 3E 1Y Drive Amplitude F1 Drive Frequency, Aiili Lateral
Tune. TIEEMNZ Drive Amplitude BN THREFPIRES S FE R PR M. W Drive
Amplitude 3§ K 2T 5V I A BE1F 2R B0, W25 S BF PR B 40 i X 38, 15 2L 1
WG Jim 70 W I Ah b A B, 1% E Set Drive Frequency, fiili Center Phases

BEIEBR: T E fIAME. £ FEFRTEH Tip Voltage 4bi% B S AMEAAE, THIN . THIZMYE
WHE. (Flan, i@t SKPM I 5 R #7830 mv, NIRIAEHAE S N 30 mv, DAHEIH
FrE )

14, il Frame Up/Down, JFUEF4H
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15, AP SEERE

FI RE N B S M2 Height Retrace 0 PRI LR B ES, WMRABELTEES, R
W RS BOR B AR, AT B — Y.

WMRABERFAES, WTUZRWTILP:

~HIN S R G RS, BIIEK Integral Gain fH. 7E: i KK gain HEBIR ARG ED, 4K
9 B R B S SR e

~EEARH T ] scan rate

~IEINREE J1E RN . HTAE PRM I H 75 R %7 Setpoint 24 0, FrLAFE sitli Sum and Deflection
AR 1) Withdraw, GB35 10 ¥ Deflection ¥ & N 1 [1I{E

~ERRRAT LIS LR S, NEEREIEFE T A, SN YRR e LB,
T JOHT IR B 5 AN TR A A i X 3

#35 Amplitude F1 Phase BT B4 WA 2R

~%i Phase B FAERERE A, TR 13 hFRE K Phase Offset, H 2 H RTH K.

~ 7 % Amplitude F1 Phase [ 15 Bt AT 3 24 389 05 98 13 1 Drive Amplitude, {H 73
=K1 Drive Amplitude 1R Al BERFE AR AL 5 H) e, B2 15 5FFF i

~ AT 223505 Scan Angle TCA 90°
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XUPIBEE PFM (DART PFM) {3 FH %38 Holder 575 & Holder
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥t Scanner 4 MH AT FIRAL, BER scanner FitH (FE: 15
)% Scanner 7 H R A D T B ) — 2RO EE S, DARL g H PR B

3, R B B e BT T 222 G AR e, R FE SR BE Scanner FRM: & &, RERELFATN

E: ETIREI AR A& A S B E WA

~BOEIEBER] LATERE EEE sum BRI

X TR A ISR E R chip Minid 2, SEEBEORMEAE . N E R,
AL E W T PR

~BEBTE cc0 LB CAet, BOEW UHTERSE LER sum HERIK

X ATRE AR TR B A, SEEEBUR AL K. NS B, A E B
P o BRI B IRAAAE, FTREZ e Jd i RATWES, N e HEER B UM T8 s
T AR X35

~A— A B ESETIERE A LI BER

B L A EH A i 31 5 2 B8 PN A5 P U P2 o] R A5 st » TR UL R 2 5 R TR S
WhAZ, [ AN S I, HEREAE A AB G, TR, VAR

TEAS PEM FH5 I o] AASKE RS i, (B35 FR B G S TR, BIEEEAFER I AFM 25 1
SIH—MR 52k, Y5 Scanner A L MbrA Ground FIfil fi AHIZE
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.

4, ¥ Scanner #ERIWHALLE, JREA MM RO TR T, WIAGRIRERIES (rHED
XTRAE 0 MIALE, K ERG&E

5, PHRALIARET FORE s B UBE S, I/ OS2 B i s 41 iede AFM EALE Rt , EEHET
B AR AR T 1-2 =R A AL E

e

I RRE R A FEE R sl T B, BIEF S AEH ) Engage Panel 275 BRI IR EHAT
OkWate s, W EESTGE OFH “Initialize Motor” BIH]

*EREFT BRI FEREE A H BB T KA bR, BiPIEEMEE s e, AR
EEERES L, BEAIEETRRINES

6, Ak PFM—Dart SS PFM, it Dart B8k HF 8

Favorites Standard ‘ PFM

N i
Lo e y
v e %> vl o

Single Freq PFM Vector PFM  Litho PFM DART SS PFM
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7, EWTN B s i) Video B H (5 LT D13AT H 258 I o P R 5 O BEAR AL logo (KIEIAR)
TRy Home B, RIS B OKRECRT DA 2B EROFEER, B w] LUAIIT 28 B 67 T 4 Aireil 2 i k4>
Jilele fEBNE DUE BRI ATk CRERRRD BB BHELIZ I b,

8, JEI NEAM Engage Panel Hibr NAZAR—HE - LIHTREE, EEBERN MR NER, S
Focus on Tip AT AR A 1) “SET”; 4k 2 im] 15545, R RMEARFMEM L, & Focus on Sample
A AR “SET”

9, it Focuson Tip MR FIRIEE . A&BHRRmME (WNERAME Adidbnf, %
F"Spot On” IO Y BUAE A NALE , W] LAAE BY 22 _E A bR i 7 Sk B O AL B (F24E shift
TSI D

2 SpotOn o TipPos & Zoom

§ Home | Options ~ Capture

P

M T % 2 #¢

VAN
HE =

Approach Detector Prefs

HT#3) cco

(Un) Load
Sample

Move Focus

Focus

S
OnTip E

Focus

S
E
On Sample T

Sample Heigmr
-

1,402 mm 5

D oy

Move To
Pre-Engage

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Start
Tip Approach

T B O
ALY N
%

REIS RN R )
Eadibpaiics

100 pm |

Zoom: 1.0 Coords: 427.9, 669.4 um

10, i EEAHMIAREE) “Move to Pre-Engage”, X2l #REF AL T-F T 2R H 50um HIALE . MEHOE
B B A%, WA A IO E . ST Engage Panel [ Detector & 1, siifi N EIFRZLH) Home
BAEFHOEAL T PD AR ALy, ARG TR N Rk, EOEEEE R RSN, # Sum and Deflection Meter
% [ Deflection N fE, 1-0.5
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B Engage Panel (Ctrl+8)

| oach | Detector ||Prefs
{ [Home T
i
—_ i
7 i
A S i
= !
S o M. i
D 4 | i
i
i
10V ]
T 1 f T T
v 5 0 5 10
Lateral

11, B AT DL S Video & I AREEH)—

H kR BN FE i, B B ER 1) X 38R 2 HREE T 7 - s Engage
Panel H1 [f] “Start Tip Approach” JF45 A2 N, TEHRESH RS K.

H 2
12, WEAH S ﬁ LT@
) DART Pane £ PFM U AR Il
. - E¥% SetpointffRE AoV
Tuning Imagin
Center Frequency | 305.000 kHz o SetPoint 0.000V =
Sweep Width | 100.000 kHz o Integral Gain | 10.00 =
Engage One Tune Center Phase DART | Gain 5.5 &
Imaging Mode PFM Mode
Dual AC Mode Enable
Drive Frequency 300.000 kHz |3 |310.000kHz |3 Advanced
Tip-Sample Bias

a

Frequency Width | 10.000 kHz

Rk i d e
TR R g%

/

B

DART 0 H T8 EiAi
KRBt R G R

Tip Voltage 0 mV \ N
Drive Amplitude | 10.07 mV i S ks B, AT EAEK
= = Sample Voltage 0 mV
Phase Offset | 0.00 ° < [0.00° = HIME, KT 300
DART Frequency Limit  inf kHz = Spectroscopy Spectroscopy Panel
Scanning
4555 | scan Size | 20.00 ym &
Scan Rate  1.00 Hz | AER y Frame o
X Offset| 0 nm = Down HIOD
Y Offset 0 nm &
Scan Angle |0.00 ° Bl g Hise Hame S
/f%/\v%;—gz g - }El Eﬂﬁﬁ >4 Image 0000 o
Trt Scan Points:Lines | 256 |3 :256 |% :
WidthHeight 1 |5: 1 |2 Sl Pa..
[[] Delay Update

/I Setpoint 1 H HIRZE T deflection H1Z BRI B FE HHREF J11 KN,

FT LA setpoint [

BUE LG B RNKT H BHIRES T K deflection fH. HT7E PFM a0 F2 HH I8 5 HE Setpoint

wEN 0, FrOAESEE 10 ¥ deflection W BB HUEMK, FRETHANK /K, RZIFR

ERIEDR: ﬁﬂ:%@ﬁm%% 7t I~ |& DART Panel #1585 4b/2) 1% Tip Voltage, F15¢ B HL H A M

H. (B, #
H70)

it SKPM JIASFE S I 2R T %8 8 /) 30 mv, T SIZE AR S N 30 mV, DAARIY &
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13, %,
M FREZHBKRIEREER B8, BASERMENARAETSF B BRI LR 3-5
£, B0 241d H ASYELEC-01-R2 R4 HS, HBAMILIRIIZR NAE 300 kHz A4 .

{, Cantilever Tune

Amp 40501 mV

[ Renams | EEY

Freq | 332.202 kHz

Q1203

| [ €ae. ][ Fre ] [ Layout ]

Halp

HEE

40mV

- JI'I' 7{ ———vees L

it
20mV |“ il

10mV S

T T Ry A\ e

omy T - T - T T
I10kH2 320KHz 330kHZ 340kHz 350KHz

e bt

TED IR 12 brég b B F- 15241 (Center Frequency #1 Drive Amplitude), fiili One Tune. HVE
B [1)72 Drive Amplitude ) R/INECR T-HREFARAS SFE i ) FLvE o 060 B R o A5 2040 B B
TN, HLH Y Bl R PR TE KN AE 10-50 mV BN, 1 5% Drive Amplitude 15 K 21
ik SV AASREAS BIA P, 2 B R PR BT A X3k
% E I &1E F) Drive Amplitude, 5.7 One Tune, W1 _E KT R EWE AT LEAT B 54 5, % FE Centrer
Drive Frequency, f¥I&ArTFIELLE B, A Center Phase

14, #iil Frame Up/Down, JT4G+%E

15, HEREHSEIE Y

FE R A N B S EE Height Retrace & I N2 B ESA, MR ELEEES, KW
W H#SE RN A, AFEH DA,

WRABLIHAES, TR TILP:

~ETN R R G REBUE, BIHS K Integral Gain fH. 7F: I KH) gain [EE5IERAE Y, AL
B R I B S SR

~BEAK 3 R ] scan rate

~HEIERER J1HI RN B T7E PEM A B 75 PR 457 Setpoint 2 0, FTPARE A Sum and Deflection
TH B #) Withdraw, 8255 10 #f Deflection ¥ B N5 7HI{E

~EAIARAT AL E S, NEERAEFE NG, BT YR Qe e B, &=
T B PR B A [R] A i X 3

835 Amplitude 1 Phase B T HIZLT5 4k

~#7 Phase B A B 8 00 A &, nET PR 12 HFRZE[ Phase Offset, B2 [ miyH K. (H
/> Phase Offset 435X} % T Phasel | fll Phase2 )

~H P IR 12 ¥ DART | Gain, 1] DA— B3 K 2 UG H BB 2 U SO 5, R IZ sk /s itk
(EREE SRR

~N T &5 Amplitude A Phase &[5 &t Al i&E 2438 1P B8 7 1) Drive Amplitude, {H 75 By &
it K1) Drive Amplitude 1R AT BEX AL mARAL T W) i, EL &R T 2R A

~ 7] 2234 Scan Angle BCA 90°

DART A AT LA T A (Lateral) BERIEHE, BEMAREITEEN T
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SS-PFM  CERIA LA L8 7F DART #3031 MG H H R TR EH B2 ah A i)

FH T B e 2R e A AR AT 1B R, 15 B ALE DART L3 1) DART | Gain {H & i/ (4N
500, DA/ DEL

BIESM— MR 22 AT EHT Tune —IK

1, 7 DART Spectroscopy H1/4Ji% Show Markers F Tip Location, ME7ZEREE O, WA K< H
M—NETEehr GF, EARTEhres MR — AN B AE )

87 DART Spectroscopy Panel {% Amplitude? Retrace =N icR
Drive Single Point
Amplitude | 9.000 V < Point Number 1 =
Frequency | 0.99 Hz = Pick Point Clear Point
Optional Arg 3 | 0.0000 = Go There

Show: [] Markers Tip Location

Optional Arg 4 1 0.0100

Function ARDoIVTriang... v

Edit User Parms Edit Func SSu e batc L

Applies to Default v

Cycles 2 |3  Display Drive Base Name |Image

Path... Suffix 0000 5
Apply During Triggered Dwells Save: To Mem. To Disk

........... B

2, B IehrHE I O X3, KK S Pick Point Al Go There, AJ LAYEEUE & NF Bl— /M4
R (R ED BB ERL, HiXA mgdbnid 1

3, 7E b EIFR B X3 48 75 25t N i e, e Amplitude Dy I B HEURS F B KB s Frequency
RIE T TN ] CHBON 0.2 Hz), Arg 3 2 FTIMBOERIARGIE (BN 0.75); Arg 4 52
BN RS ) (e 0.05), BB IFZ4UA 7] siddi Display Drive SKALELHIE

4, HHINIFPIE G i Single Force BT, ﬁﬁﬂbﬂﬁ%iﬂﬁﬂ?ﬁ%éﬁ

2 Farce Review Grags

79



Asylum Research Cypher S &%) AFM ${E15

5, fE Display&Analysis & kBN 22k, sidh SHO Parms, s T PFM Hysteresis
VE: SHO Parms H )72 JH R EAMILHR ORI 52, 5 A8 R B LSO I 23, , L2 73 PFM Hysteresis
B Ap

6, Efr—2 )L, B2 BB AT D53 745F ON F1 OFF (1% 1, - on il Off Faf1 2
For U B 2 A B R N2, A T S D SR IR, BRATISLEFEAR A OFF 1% D4 # .
HARCIRZAS N A5 2 1 sk b 28 S an R BT, I EZE R 4 AR #i 28 AR BR RN - b LR AR,
m AT, PEM AHAL, AT PFM JRIE

3234 B e
: 3 = ==
&~ e e I
320
100
208 -
- )
1 —
50 — _f J/
= —
| | |
0 10 20 30

\
HAED YR 5 I Ik HE 1 SHO Parms, BLIN & 1 B4 8 MR h 2k, BI7p 508 — A et 3 IR BOKR
—HAR%EH.

7, WARTHFEAAE L i LML, EEPIR 2-6.
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Litho PFM (BRI LLI CLe iy 5 05 Y X 38k LR A s R EHAIRE )

TEMS Litho 2 RlT, NOGHFE S HIRIFE RGBT T /. FE AT B8
1, #fEI%ERE PEM—Litho PFM

" Mode Master: MFP3D (Ctrl+F2)

Favorites Standard 1 Electrical
) \ )
| A
Single Freq PFM Vector PFM Litho DEL] DART SS PFM

2, WEZSH, FELHE Scan Size BlA[
# | Master Panel (Ctrl+5)

Image Thermal Force Tune Fmap

chn ‘Size Pixel Size
2000 pm |3 78.4 nm
Points & Lines Scan Time
256 S 00:04:16
Scan Rate

'1.00 Hz o

3, SANHKMEEGAKKNE, Aditn FE Load Image, #EFEEI% . 7E 2 Bit Map is Bias Fij F{) /7 H
INAEZ v

[ Master Litho Panel | = lj = "l &3 l

MicroAngelo™ Groups Step Bitmap

Bit Map Is Bias 2]
Load Image 2

Min Bias |-2.000V : il
Max Bias | 2.000V 18 ?
Do Scan Stop Scan ?
Make Litho Bitmap Panel 2
Setup 2

4, F5_EFE) Min Bias A1 Max Bias 7)1 ¢ ELOWAFE it (RIRH S FELUL CAn 00 5600 % Pl s 375 UL SS-PFM 71T
5, sidi F Litho Panel #) Do Scan, AR FE P AIRENINBEIESEE, 54T 5 Y3 50
PFM B DART PFM 2HR BRI 7], EARERE WAH R FE T
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Cypher R4 AT UNFEHIARE R 10V LRI E, X EWE{TH K2 AFM B, (H
X TRPETOR, JGHIE PFM & RAFAE — & R R . 7E PFM HGie 2 SS-PFM ik 2 5
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ESCIR B SRR R — FR A IR s RAE T B (HR — KB m R )5

Bl AR AR RR A TLAS /N FRR AR I (] o Asylum B2 (T 53 —Fhse R, PR 46 B I CFRMD,
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FAPE R EOR . AT AE AR, HaT LRI SR A Ar B i, HefbfE, SkefiE

L PME . A Bimodal B —FE, AM-FM RS ERET RIS 52 2P IR A5 58

Ko ARG T THRBERETES, T EiE 5 W TR HIE L (FM) T FM B
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5, Contact Resonance i 4 & %
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, WA R, WEC ERINE) BN, AR A, BHER RN P T
{d, B trigger point, XA H BB Z2Z#i a)_b fm
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JI R BARBRAED JR R
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Xt 77 R A
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AM-FM &=
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A4 ARLLIY) “SET”
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T BRUT AFM SR E RIE AR . BEEIRE M T3, &8 FIRNE 25 2 R,
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Amplitude (‘72 Free Amplitude KD, B/ setpoint B, #i2s FEERE M FRE BN PR E
B, BIERE SRS R E AN

17, HAfERE B ZERT

(1) FLFEF AL %L Height Retrace % 1 NI 22 M E S, WMRAGELESES, KW
NP E NG, SRR,
WRABRHAES, AR TP
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BB 8 PR

OFHE S FE F R A% Sum and Deflection Meter H1#) Phasel izt /)v 1-90° B A 40° £47),
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18, Reference Sample
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BB AR AR KA o DR, YREAR ) SR B A5 FH PR RS o 1 B S k< A0 1 I A o 1Y
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PRI 75 R /Fast Force Mapping (FFM)
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o ABSRAL G I HE R AR RS, B R B BRI LA SRR S . T

Cypher RELH FFM SR BA R OB R A, HIH 7 Blim] LR =ik 1000Hz

FRIIE 2 S BK Y, X ABKRRAA T T A 1] . R EE T 2 BT+ LA, [R145 20 3

FHTEMEAE FRM BN TR L Bt il LA 21

TE AR FEM B Z Bhiig 3l 75 ORI % 70 1) s = A

50 —

Z-sensor

-50

Approach Retract Maximum
< » < + -~

50 — ST L PR SC RS

Max Force

Force
N

FFM 3075 2R R, B AT DLELEEEL &R Asylum Research 1) A& ) B %
A ORAE B

OB AR T FEM 134 D IR
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FFM in Contact Mode
BAT FFM FF 2 16 A B, H BRI AUE A fedt Nz, XFF Holder ¥ A 5Fik
FEM {7 T-# 4 NanoMechPro #, W FE.

[

HEN EEM [RBRAEIRES JE 2> F 2 DL “GetStarted” ThRE S S H P — B (AT 80 . k4
ISP RERRVEE, FUG PR, FtES R, 2 #hizshi# %, SetPoint, Force Distance
SEEE. BANTRRE R, FHAHKR,

% 1 GetStarted & fefAH4, FFM BATHI I T EATRE, B H I
1, AR IR, WO R DR 24T T

2, 3TJF Cypher [EE 1T, K Scanner AR EICTIHEE, BEAH scanner S (3E: 15
J14% Scanner i I HAN T 98 2 ) — AR RS, DA FL HERR & 52D

3, T TR T H 235 8REr, AL AE Scanner FIFENL & b, K525 47411 Holder
i Scanner FAHNAZLE, FEH B2 T)¥7 5T EE A FRLL A5 22 PLIE %2 Holder.
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VE: TR B ) 2 A 2 B L I

~BOEHRE T AT RSB EER sum BRI

KA TR N R SAERE R chip 0 d 2, SEEBEORMEAE, N E R,
AL E 0T B s

~BE7E D ERAEE, BOLTBITERE LER sum ERK

XA REFINE R A BEAKT, SEEBEHRAEE K. MR ERRE, e E
B o WER R B IRAFAE, FTREZ e E i AW, N e H Rk UM T e B s
T (1 X 35

~[Fl—fhr B SR R R R B B IE R

B L AR A it 31 5 7 3 280 — MNP O J2 ] 5 A9 i » B O e 2 51 S 1Rt
M AR, [ AN [ A L, AR AB K, SHARML, AURIEE.

4, ¥ Scanner #ERIWHAHALE, JRHA MM RO TR T, WIAGRIRERIES R ED
XERIAE O FIALE, K ERGH

5, WHRILIERET FORE s B HOBE S, JF/ OS2 hali i £t iede AFM B ERest, B 2R T
B AR AR T 1-2 =K A A B E

e

TN SRRE R A FEE e sl T M, BIEF A Engage Panel B 75 B/nn 4 IR EHAT
ot s, WA EESTE O “Initialize Motor” B A]

*EREF T B P B E R LB B I KT AR, BV E/ME B s e, CABGIR
(rEPIfER L, mENEEARERTIRE
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6, BAFEFE Contact Mode, #E N FEfbAR 20 (K A 34 15

Favorites Standard PFM Electrical Bio

o

Template

7, EUTN B s Video B M (5 LT CICAT H 2h5 I o PR 5 O AR AL logo (K148 )
iy Home B, RIS B ORECRT DG 2B BEROHEER, B w] LUAIIT &8 6 T 4 Airil i i k4>
Jilele fEBNE DUE BRI AT CRERRRD RSB BHELIZ I b,

8, i N4 Engage Panel HAr AEREI—HT LT RE, BEERBENRmNERE, mili
Focus on Tip A3 AR T4 1) “ SET”; 4k 2lzim] N5 542, HRRMEAERMEM L, S Focus on Sample
HIAMIFRLT I “SET”

9, it Focus on Tip M REEM FIRIEE . A&BERRWME (WMNERAME) & SbsfaE, &
FE"Spot On” IO IE N Y BLAE AR NALE, W] LAAE B 22 _E bR s i 7 S B O AL B (F24E shift
B AT SO

2 SpotOn o TipPos & Zoom| 4§ Home

Options v Capture

T3 Engage ==

Approach Detector Prefs

T % 2h #%

T #3) ccb

| VAN (Un) Load
! A Il
a0 = * 'L‘. " Sample
: t Focus

Move Focus On Tip

Focus
On Sample

Sample Height
1.402mm |2

Move To
Pre-Engage
Focus Position: 1.452 mm Start
Tip Position: 1.452 mm | | Tip Approach

AR K
AP NEE
#

HI T % 30
SRR

100 pm - |

Zoom: 1.0 Coords: 427.9, 669.4 um ﬁ ]
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10, A7 EERAEMFR T “Move to Pre-Engage”, X B4 T A MR H 50um M E . WEHOE
WP S A WA, WA v DUkE HA7 B . S Sum and Deflection Meter % [1£] Zero PD {ii Deflection
HE (B o BRI,

T Sl and efecion Vit (il (s
Sum(765 NN o
Deflection|-0.08 | [ Engage
Amplitude 1.03 _ zero PD
Phase|89.44 | GetStartea™

Z Voltage[0.00 | N
Input Overload| ®  sew @

11,KHEBREE . £ Master Panel Hi&#E Thermal--—-GetReal, £ 5 H I & %A X SL 30 450 FH O ERET
s.ili GetReal Calibration CHARIRAE WS B BAR H S0 IRET I ) e PR AT R

3 Maste ! == =]

Image Force Fmap

Scan Size Pixel Size
20.00 ym c 78.4 nm
Points & Lines Scan Time
256 2 00:04:16

{1 Thermal Graph =] -=-&3s] | Probe Panel x|

- b Amp InvOLS | 109.00 nm/V| ﬂ Dual Freq _ + Amp 21nvOLS 20.00 nmA/ You need to select a prptre=trer

— A Spring Constant2 100.0 nN/nm before you can GetRedl™
O None
OAc10
O Ac4o
O ACs5
@ AC160
O Ac200
O AC240

Aacauie

A
Spring Constant | 1.00 nNinm | g

GetReal™
Calibration

PREHRIHE SE R “Spring Constant” i BT T s R HE I RIS 13 30 K, F 7 T RABEXT SR 4T 1 2 Hoks:
ARHESR A HEH o

12, SLi a] PL S Video T FUARZR I — 20 &5 Sk R AL B i, IS TR 1) [X 3R 2 ¥R%T R 77 - il Engage
Panel 1] “Start Tip Approach” FF4R EH AN N, TFEFRIESEEZERE Kt

13, 7 Master Panel ' Imaging Mode J5 ) FHisZ sr, %% Fast Force Map

¥ Master Panel (Ctrl+5) o] ® W3 Master Panel (Ct (=)@ =]
Image Force Fmap Image Force Fmap
Scan Size Pixel Size Scan Size Pixel Size
20.00 ym = 78.4 nm 20.00 pm z 78.4 nm
Points & Lines Scan Time Points & Lines Scan Time
256 = 00:01:45 256 o 00:09:07
Scan Rate ‘ Z Rate
244 Hz S 299 .40 Hz

Imaging Mode Contact

Imagina Mode BRI TN

Set Point - gg":;:;e Setpoint Force Dist
1.000V =5 O FM Mode Cal. Needed 1V (N 400.00 nm

Trigger Type
Relative

AC Fast Force Map
FM Fast Force Map
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2 rem S, W EEARPTR, BEASE0RE T AN

~Scan Rate %4 Z Rate, Ry tZRITRENTE 2 7 M) g sl R, X/ME e T BUGIEER [r], Hix
KAE A 1000Hz

~Setpoint, TEXFIREFBHTASHES BIFREN 1Y InvOoLS MFEEH HUG, mI7EMACHE N AN N FIBUE.
i Setpoint R A4 77 i1 26 1 ¥ Trigger Point, RPERER A S it I 1 7708 B e BB 5 PREH R AT -

~Force Dist, (5 IR IHREHAE N EE, WHMT N R AMEE z TRvstrE. BE
BEABL I R FEAE S (PDRERE e A REDRE TR0 i 2 152 B 35K 11 Force Dist £/E -

P W] 34T % S E % B, U Scan size, Points & Lines &5

14, rii7 Frame up/down FaGi%E . FEHEINS, B senr B e, R, AP
E 5 XY #h, R EE IR B2 B4 Force vs ZSensor #1 Deflection vs Timeo & 341 (457 S 386 7] 1)
K2 £ BN B 1P SetPoint

Fast Force Map Viewer o e ]

— 2ero Defiection and ZSensor ! Mane’ Shanpet Panel (C"I’n - ‘ =
e display

s scalo Ht Ad Fc Eh
Graph 0

Image  HertzSphere2p v ?

Radius |10.00nm 3  V1(0.33 clll [k

Segment| Ext | v

Image Display
Graph 1
[(JAute  ColorMap Grays256 v 2
Fix DataScale 1.00nPa 5 ?
Fix DataOffset 0nPa S ?
Capture & Display Trace V. ?

[“] Auto Channels Auto Tile [2

15, B2 EERE A PUE N EIS, 55508:

~Ht, Height, 31

~Ad, Adhesion, Fliff/7&]

~Fc, MaxForce, ®ZEFLE, M THEMAEAT I Deflection B, I HIFE R HTESRFE
~Eh, 7 KEE, /0L EATIRBRECEERA IR ANA S B, DA RIMER N REL 25 S

E: BT FFM XJF Holder BB ERE KR, # ) {#F ORCA Holder 3EHC- A,
ER &R, HFR7E Master Channel Panel &N Current B, %8 IR T
) FFM 24BN AT R B 2R i TSR A J1 2245 B R R AR R R EH K S B F.

X—H AR WFRA Fast Current Mapping/FCM
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