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Asylum Research Cypher ES 71 AFM ¥/EJ85

F—F EHEAWH

RGN
Camera CccD

WEE
Enclosure

R
Backpack

(e

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

H##%/Scanner:
[Cantilever Holder }\-@_ Cypher ES &%) AFM F5 7 B A FH s R,
- PR, KT AGH R £ EAT B

Bl Thee, /e pR, o R b
AT UAI TR i A R B, T 5
e % Fh B AT FE R Dh REFIAE fh B A

Sample Stage

Engage Stage

N T IRFEIERRE A, EEEAEAIR
B, T, FBIRES G TR G
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Asylum Research Cypher ES 71 AFM ¥/EJ85

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

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, EF, BFERBEERET G L, EIEHAEESL AT Holder [B]H R HIFE B, ANELE 2% holder
P FE TP 3 BERET . 0 EFTR, 8 Holder RPN 2B 70 AT Scanner AR IR 22, 3242
1]~ & Holder, LA Holder ERUASAL O B, dEsmpsR )25 b, 85I & e Holder,
BE BN . FRHBZ )50 SR EIRLZ . 3 S 7ETHF Holder B, M FZfil Holder
PR SRR 7y, U HE R A ERLE S Holder FTHI [ HLZE .

TEMIRERT, 75 B0 O A 3 0 DX A7 T4 S R e A, SN N R R Rk i B s LR o
1 R = A

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

Ko i TR A IS E R chip nd 2, SEEBE R N5 8RR,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"ﬂ frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬁE [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.



Asylum Research Cypher ES 71 AFM ¥/EJ85

4, ¥ Scanner #ERIFHAALE, JRREA MM RO TR T, WIAGRIRERIES (At ED
XFRNAE 1.5 BN &, K RS

5, RIIRULIERET AORE AL TR RE ), IR /ND ARl e AFM BN ERIBEH, E2HE T
B FE AR T 1-2 =R A A AL E

7

“UNRREHE A B R 3T T, NEF SR K Engage Panel &7 B RIRL I 7 EiHAT
VRS, RN EESHE DR “Initialize Motor” BIA]

*PREFT FEROTE E R E e Al H BB 22 KA R, BUIFEIUMEZ K3 ked, CABER
RS L, CEAEET RIS

6, IFEFE Contact Mode, HF N FE Al A (R4 1 5%

Favorites [ Standard Electrical

Y

Template Cﬁi‘éi;f ;:jr,'lde AC Air Topography AC Water Topography
‘\f N i
" 1' 3 ‘} Contact Mode Force AC Air Force AC Water Force
7, TR0 T B ZE M B Video B F1 CEF LT 1A B st H U sl 8R4 T 75 I B AE L logo FIEIA7)

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

a
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% SpotOn o Tip Pos Zoom Home bptions ¥ Capture
P P (3 P

T+ % 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

4[>

Move To
Pre-Engage

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

R K
B TROK A
-

RERE R )
b g

o 100 pm

LA

Zoom: 1.0 Coords: 427.9, 669.4 um

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

. o || @ s
Sum|7.65 _ Stop Meter
Deflection-0.08 | | Engage
Zero PD

GetStarted™

Z Voltage [0.00 | |

Input Overload| ® setp | (g9



Asylum Research Cypher ES 71 AFM ¥/EJ85

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
HRN, BERK, TARHR L
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 BLH L FR eh#REH I35 K1, FITLL setpoint i)
BufE RS E KT H HRES TH) deflection {8 (H2 B FE5 1R 4 124245 deflection %,
it CART LB AU B setpoint AEBK, PREHHEINEI IBK, 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



Asylum Research Cypher ES 71 AFM ¥/EJ85

BEER/ AC Mode (FiH holder “N#R#E Air Holder)
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, EF, BFERBAERET G L, EIRHAEESL AT Holder [B]7H R HIFE B, ANELE 2% holder
PR TP BERET . 0 EFTR, B Holder RPN 2B 70 AT Scanner AR IR 22, 3252
1]~ & Holder, LA Holder ERUASAL O B, dEsmpsR )25 b, 85I & e Holder,
BE BN . FRHBZ )50 SR EIRLZ . 3 S 7ETHF Holder B, M FZfil Holder
PR SRR 7y, U HE R A ERLE S Holder FTHI [ HLZE .

TEMIFERT, 75 B0 O A 3 00 DX A7 T FF S ) e A, SN N R PRk B s LR
1 R = A

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

Ko i TR A IS E R chip nd 2, SEEBE R N5 8RR,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"I=J frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬂﬁ}Z [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.



Asylum Research Cypher ES 71 AFM ¥/EJ85

4, ¥ Scanner #ERIFHAALE, JRREA MM RO TR T, WIAGRIRERIES (At ED
XFRNAE 1.5 BN &, K RS

5, RIIRULIERET AORE AL TR RE ), IR /ND ARl e AFM BN ERIBEH, E2HE T
B FE AR T 1-2 =R A A AL E

7

*WRBREH A BEE e T T %, BEFBRMFH I Engage Panel &7 T RPN TB BT
VIR S, N EEASE DR “Initialize Motor” BIA]

*BREFTT RE R E R E AR E R KRR, BURFIFEIUMEREREZI e, PABHR
PEIIEEN L, PENEETRERTI L

6, HRfEik$E AC Air Topography, iF A\ 52 mifss = i B 2R3

Favorites [ Standard [ Electrical
" .:»i:.

@ | ' (i}

=
Template Contact Mode AC Air Topography AC Water Topography

Topography
> AN
- il N 1
i
Lateral Contact Mode Force AC Air Force AC Water Force

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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Asylum Research Cypher ES 71 AFM ¥/EJ85

% SpotOn o Tip Pos Zoom Home bptions ¥ Capture
P P (3 P

T+ % 3 #
= AN

MF#3h ccp aalls

Approach Detector Prefs

(Un) Load
Sample

Move Focus

Focus
OnTip

= mawm

Focus
On Sample

= maw

Sample Heidft
1402mm |3

4[>

Move To
Pre-Engage

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

R K
B TROK A
-

AT g
B

o 100 pm

E AL B
10, Aiidi EEAEMBREER) “Move to Pre-Engage”, X 2 fEHRE THE MR H 50um FIA E . W EHOT
Y RE A WAL, W 5RAa v DL EA7 B . & Sum and Deflection Meter % 11/ Zero PD i Deflection
HE (i o Bim)),

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 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 [



Asylum Research Cypher ES 71 AFM ¥/EJ85

@3 Master Panel (Ctri+5) El==]
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 s——
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 == ] -
Tune Panel Setup ? - :y:m: znTw 212Ktz 27:»1.' nr-:mz zr;z':«n. N

12, i AT BLALHT Video T IARSR I — 4185 Sk SRR ShFE i, 4 BOGER Y X 3808 B4R % T 77 - siili Engage
Panel # [1) “Start Tip Approach” JFiG HZI N, NG 2B ERE K

13, HAMSHE

" Master Panel (Ctrl+5) [= | = &34 | Advanced Scan Parms [ x |
)
alrms

Image Thermal Force Tune Fmap

Scan Size Pixel Size
FIEE |[2000pm [ 78.4 nm L By Suckte Reset Delay
L Points & Lines Scan Time
o . E— T2 Fan Speed Scan Angl N
BRI (1256 3 00:04:16 W% 9%!5%%?1 o ﬁ;s : e e | g
I'T Scan Rate T 1 o a3 72
o X H- M 5 Offset Y Offset
FHtex (100K 2 R RARER - > o :
a ode AC Mode e - - | Scan Points Scan Lines
Setpoint Integral Ga :J:a lg]ﬁf% ):'j fi/ﬁﬁ“: %r:‘ é}f S 256 -
800.00 mv 2 10.00 i
SR SREGEL : L
Drive Amplitude \1 . v
1289mv HO[ .
o PRI B I R R A
/ Drive Frequency -
e 50| MK, BUEEK, P. Gain
0.00 5
Shake piezo HJ4KXZ#% A UN e
eedback Filter
i, WA, B e
HOAR IR A R 7 [ L E
AESIOYA) 2 YN BEUR A R A2
Il

¥E : Setpoint A1 EE 1) H HIRTE Free Amplitude (Bl A Auto Tune 5 3§ 414 B 1) Target Amplitude)
F LA AR BT B R R R ET TR RN, ATLA setpoint FBUE A0 B AN T B EHIRIE Free
Amplitude FIfE . 1H/&H T % 7E Auto Tune B B HHIRTR N 1V, BT BART DA LR i
setpoint BB/, TREFHINE DK, RZIPR

10



Asylum Research Cypher ES 71 AFM ¥/EJ85

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,
R FERAH .

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 DAY

WMRABELRHAEES, AR P

~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 HE#
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).

TEEAN U A DAERSER IR 45 E B2 E 1 F R
~RERHNFARA, e HEREARR.

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

HAFEREZ, IR R e 18 K /NRT setpoint 1 Free amplitude FLEAE, P PATE R
FIX AL P I 75 BRI AN LB K Z97E 50%~80%.2 1],  BI7EZ1I K Drive amplitude F) [ Bt 1281
K setpoint, E F] phase faErE/NT 90° KITEEN
17, FLE R G, i Engage Panel H1ff)(Un)Load Sample B4, HBUNRER, WoEFES, % Fi
e BB, I BT R ELASE F ARM I JIC R O P44 ) s R0 F G A s

11



Asylum Research Cypher ES 71 AFM ¥/EJ85

BABR R R/ AC Mode in liquid

Cypher ES R4 AFM $24t 7 P AP o] DLEEA T AR5 /) Holder i ik $E, BIE @AY Liquid Holder 1
A DULE F 48 o {5 A7 BE Y S2 56 1K) Perfusion Holder. | &2 B 18 B Perfusion Holder 3347 HEYE SIZE6 1)
e E: BT RINAEMER Heater 41, H B LR Sample stage Y37 FE4T W AH 14

Sample

Liquid Droplet
Mica Disk {substrate)

-7

P VIE A R AR S A SE R, BD”Imaging in a small droplet”, W1 _E K4 B
43514 Liquid Holder #1 Perfusion Holder

Metal Disc (Support)

UL T T T T O TR T A TR
I e o i

Cypher ES # il A A0 32 B0 AR 250K ) B BOAS E ANPE VR BORDRE, AT USRS KBS 7B S . (H 248 ]
BN R BRI 35 52 225 R SO SR A A A PR 1R SRS

FEMAIAET N HEAT AR 3/ Contact Mode 394 5 HAE 2 TN M3RAEIF KX A, Bt LA F 50K 2
WA T AT R % 0/AC Mode FEHE R HAF 20 BR

12



Asylum Research Cypher ES 71 AFM ¥/EJ85

1, HAFER A IR, BOETT R DR B 24T T

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MF R AT FIRAL, BER scanner FilE (3E: 15
1% Scanner 7 H A AN T 96 P A — 2 B RE S, DARE HO HHRE D

3, EF, [FEHABBACTEET A B — A R A, ORI T DUSE 8 i B sy, WR
BB BT o IR BERSORT AR 1k R 4t i 2 R H i

BHRE S IAE Scanner FIFER & &, B BCTRHINE R GEY N 100uL £4), ik
KM, WHEEAERIL 1em.

T EHAFE S A Holder [H)E A& 05 FIFE B, ANEAE 2234 holder HId 2 i 2R % . 40 T B FR,
4 Holder _ERIPIAN B 53  HE Scanner FARIZZ, #2217 Nk Holder, L% % Holder I
RGO [, BEsmsiRnI % e, SRS IRET £ HEf: Holder, K& IAMEHN . FFHIEZ
100 i B RE 22 o R AETF-FF Holder I, A4k Holder PN BRLES 70, JCHIEBAEE
filf 2] Holder 2 TH] 1) HLZE .

TERIFERS, 75 L0 OR AR 3 00 DA T8 i ) e m, SN0 R B P8k i B TSCE LURE b
o P S A A

HE: HTRET AR M & A S B E WA

~BOCHE A TS E EER sum ERK

XA TR R SR EE R chip M d 2, SEEBEORMEAE . N EHEERH,
HAHOLE T R

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK

X ATRE AR TR E A, SEEEBUR AL K. NS B, A E A B
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35

~ Rl — A B E ST R A B B R

B L AR T it ] 5 7 3 20, — P AN (8 P O 2 ] A o » BT O J 2 51 AR 1Y
WHAZ, [ AN S I, HEREAE A AB G, TR, VAR

13



Asylum Research Cypher ES 71 AFM ¥/EJ85

4, 7% Scanner EEWIIGRLE, JFAS I A MM B IE 0 1o W IBe B R EF T D
XHRITE 2 (G, e LR, Ve FRESRMOOLEA TR, T AR R 74
A

5, PIERALMIEREN IR SRR I EE S, IR/ NG S22 sl i 4 e i AFM ML Eiesl, B 2WE

b PR AN A R R R B, ARSI ERE R PR R R 12 2R A A AL E .
e

*INRREH A FEE A3 T TR, MEFRRAH ) Engage Panel &5 B R4l B 7 EHAT
OEMIE s, R BEESHE DR “Initialize Motor” BIH]

*ERET T R A K FEE B SR BRI AR R, )2 UME R KB fedl, LABTHR
PHEIIAM L, PEREETREA G

6, HAFi%E$E AC Water Topography, #3E NV AH 4% md i 2 10 414 24 15

Favorites I Standard | PFM Electrical i

o B

Template Contact Mode AC Air Topography AC Water Topography
Topography

7, W EZE M R Video T M (5 LT DIBCA H S5 N s o PR 5 O AR AL logo (KT1E1AR)
R Home i, BRI NOKECAT UG 22 B R FEEE, B AT UM 88 A T 2 Al (k4
Jilae AEBNE DE B —HE L CRERD KBEEBHERS L.

8, it N4l Engage Panel Hhn AR K —H S LHTI RE, HEBRBNRNRRNERE, St
Focus on Tip AT AR T4 1) “ SET”; 4k 2z im) 15542, HRRELEFEMRM L, &S Focus on Sample
HIAMIFRLT R “SET”

9, fiili Focuson Tip R A R RIEE . ARBERNmME (W FERSME) Sl Ebrfs, %

F”Spot On” LI BHOLIEHER Hh BUAEA RO B, AT DL B ZE AR s G Sk B oL AL & (F%4E shift
B AT SEIL O

14
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% SpotOn o Tip Pos Zoom Home bptions ¥ Capture
P P (3 P

T+ % 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
-

RERE R )
b g

: 100 pm

LA

Zoom: 1.0 Coords: 427.9, 669.4 um

10, Aidi REAEMIBREER) “Move to Pre-Engage”, X 2 fEHRE T-HE MR H 50um FIA E . W EHOT
Y REA WAL, WRAa v UL A7 B . & Sum and Deflection Meter % 1) Zero PD i Deflection
EE (BiE o BIn]). @IEMAIRES 50 30 B A4, HHRAR RE B, 8 5 5 s fint
deflection Kt . SFRIKRFEE G, XA Zero PD.

. 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, FU&/Tune, RIT-3RATHIERET HOILIRIAZ I i B BRIAE A AT Free amplitude {H (Target Amplitude)
WA 71 R BOAH LA 3 BUE AR B I AR 2 2806, i DAAE MR IA 85 rh 0 S {6

Manual Tune
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7E Master Panel 111 Thermal--Capture Thermal Data, 75241 T it &l
W Master Panel (Ctrl+5) |i” = ﬂg

Image Force Tune Fmap > ij{\\
GetReal™ ICaptureThermal Data I m ‘ Ry

Probe Panel

Zoom Graph[] ?
Zoom Center | 75.000 kHz

<O 4
D

Zoom Width | 30.000 kHz
Fit Thermal Data ?
o 3 10 "=
Amp InvOLS | 109.00 nm/V = ﬂ ?
R

Spring Constant | 1.00 nN/nm & h Z

Frequency | 75.000 kHz T 2
Thermal Panel Setup ? T "vx:-_, ' l;-'m o ':nlm: mlnz

TE 1EWATER BTNk N R e Ak o5 o 45 B %6 %" Move Freq and Phase to Tune” (3E: IBHE SEEBHWF
IS IRR LN RS 1/3 £4)
7E Master Panel H1 &7 Graph, 2Ji% Append Thermal, ¥ Sweep width % & & 30kHz, 5 ii One Tune
EE M L) Thermal B (2068 5 5D ®EFAGEE, S #E%EFE Set Drive Frequency

# " Master Panel (Ctrl+5 | || 5
] Find the resonance of the lever and calibra

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

3

Sweep Width | 5.000 kHz 5O ?
Drive Amplitude | 100.00 mV 5 O ?
Q Gain | 0.0000 g O 2 — — — 7 —
Tune Time [0.96 S 2 ? k- Cantilever Tune [:.Qm
Phase Offset[0.00 ° e 5 [Rename J[ sae | [ _Eam J[ FP [ tape | [ Hw ]
inputRange| Auto [20v] || ? Amplatoriemy ) Feqloszene | afwo
Continuous 2 Set Drive F
Set Drive Frequency
5 0.4V | G f
= . Center Phase
Center Phase v 2 - Do One Tune
0.3V o 1 0550 Set 0.44V as Max Ampltitude?
1 R Cancel
@ Drivene Direction|  Forward | V| ? ¥ l' \\‘—"}M T S
= 0.2v - Ao I ol 5
iDrive Check Holder ? ST W Vs \"\fj £
DDSOutput|  Default | v | 2 - e / SN
| 01v ‘. o
= Graph S Sty
P P vﬁwa /’\/ o 8
Show Tune ? P [ Nl e |
end Thermal SHO Fit[] 2 : 1 1 T T
4 6 ] 0 12
Append Phase SHO Phase [] 2 KHz

4K Drive Amplitude ELF| Sum and Deflection Meter & 1] Amplitude FI{ELIA BIARHE, TR A
i One Tune F1 Center Phase

VE: TR AR S AR, N BNP) Free Amplitude (0.7-0.9V); X
b B RE (A AR B 2 288 R ot D) 3 U AE FH ASOK Y Free Amiplitude (2V)

TE: BT Tune HUSRAVUEELECY, 25 7L I I3 T R DUCVA IR H R, 1RAT AT RE/E il
T, WTLAERERE FUERX DR, R EER R T N A AR R R .

12, SEiA] PA S Video & FIARZR I — 20 &7 Sk R AL B i, W IS R 1) [X 3R 2 ¥RET T 77 - #iiy Engage
Panel 1 f#] “Start Tip Approach” FF46 H AN N, FEMRDESHEZRE K
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13, HAMSHWE

" Master Panel (Ctrl+5) = ‘TE? Advanced Scan Parms B
Py 2]
Image Thermal Force Tune Fmap b a rm S
[ : ? s
Scan Size Pixel Size
Delay Updat:
FHE I [ 120.00 pm : 78.4 nm [] Delay Update Reset Delay
L Points & Lines Scan Time
s - =k
B oz |[256 3 000416 | TR — KK R PTF E)agsspﬁ:zle: ] icgg Angle | b o e
8T ScanRate HTJ“ ]‘Eﬂ , X ?}%J %?}% ; —= - :
N s 2 ook Offset Y Offset
P |[1oHz EYSERE pr e % T
a ode AC Mode 3 - - | Scan Points Scan Lines
. . _ & 256 =
Setpoint 5 Integral Gal 39 |&] I FE = ik R4
800.00 mV |3 10.00 Height
TAfE 1 R 2 L
Drive Amplitude = o2
72.59 mV 5O o .
(P PRI B Rl v R A
rive Frequency ;
/ 74 933 kHz : @) jJ E,:Jj(/J\ ’ ﬁﬁ@ﬁ’ P. Gain
0.00 =
Shake piezo I BIHE bl E E
. . eedback Filter
I, BUEBK, = 1500 kHz |3
Y . . e SUMX
e L T o
A 2 N EUG A7 i 6 A7

YE: Setpoint FIEE ) B thHR1E Free Amplitude (Bl A Auto Tune 5 B8 h % B ] Target Amplitude)
F LB AR BT B R R ET JTH RN, ATEA 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 AR i
setpoint B/, FREMHINMK K, RZIFR

14, fiil Frame up/down JF45494Hi. # Height Retrace & 1 N HZL SR I HE A E S, AR
T setpoint I EAY, FEUEME TN, AT LLUE 208/ setpoint, 21K drive amplitude,
T NEFERH

VE: BT AFM SR E B RIS AR L . BEEREN M s, 25 1IRIE 2 2 =i,
MHM Free Amplitude ZEI#E] Setpoint BRI FEF BT, FrCAnT DLERfE 4 FRATMK Drive
Amplitude (531 Free Amplitude 1K), BiE /D setpoint i, #< SEIREN R N30 HIEE B
B, BERE SRE R I EE AR N

15, AR S H Y

FHESFE N L %EE Height Retrace & I P& R B EES, MRABELRTSEES, RHIE
FIAFSERER A, AHRER—DIR.

WRABLIHAES, AR TP

~EETNERET ) ST K/, BN setpoint 53 1 K Drive Amplitude.

~HEIN SO R G R, B K Integral Gain {H. ¥F: KK gain (S5 R G iE %, A
9B R I B S SR e

~BEAR A ZE 1) scan rate

~EANABEE LIS E A, NEERAER R GG, BURT UNTIRE Qs Jeali B, %
T B 58 R AT

17



Asylum Research Cypher ES 71 AFM ¥/EJ85

16, X F 5| BN F HEH#
RN, FHAL/Phase {E 1 R/NAT DL BRERET FORE Sh B /EF J102828Y, Y Phase< 90°
RT R ARG T2 Phase> 90° IS Ab-T-5] J1R

PATBEFE DN G AR, B TR IR “IERREa” EREd L, BRI T IREE AR i 0 fR
ARG, BRI T BB PR TR 3 A B, ARAE R LIS BIEON “IRE” 1
HiEE, EENTHREAER B2 2 /DM — f B,

AT LR B SRR S RIE SR 5 18w B AT R, (R e R R AW e S| )
5 iR a1 Bk3) (mode hopping), Bl Phase AWT7E 90° F FEk3).

T HEEATS U A AR EE R AR T e R E 2 H A R R
“REBRHNFAER, MR HFREIERR.

FEAREE, 8K, AR, BRI LLEEN T AR .

PREHBAE (K DR, BUE SN F 0.

AR, B GFNF IR PTCUER BCE TS G R e, ATREANE St N s JiA .

~ERRHTEFR AT S BN F IER
JEIL N Drive amplitude M 4REN ) free amplitude #lk, #2F 5 3N JF 7112
BB setpoint B/, BRZE 5yt N x5

EASER IR, AR B R e B R /NER T setpoint AT Free amplitude [ LGAE, Fir LAZE IR
X PAMA PO 75 BEAR R X AN U K ZAI7E 50%~80%2 1], BNFEZRBTIE K Drive amplitude [ 20 37 1
K setpoint, E.Z phase f2E7E/MT 90° HIFEEN

17, FAMSE R G, Sl Engage Panel F1f#](Un)Load Sample iB%t, BUNHR4E:, WGEEEN, % Fik
HeFE I Ao 25U B AT 75 ELAE ) AFM U JIE 75 5 P 9 1) 28 R PG A i

18, fE 4 5 L 28 H & F I8 7 LB Holder R T W1 F B FTR , AR5 LT J5°44 Holder

5SS E AR [, BB ST K OB B 1K, AR/ NOER, EiE 5
Holder BU R R4 2 AT KR4 5 Holder — S 1E oK L EE IR JG KT

2

1

W -

A

-

&
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S/ _F Nap BERKMHARBAR
(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 IR E FIRE ] KA 7.

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
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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 IR E N — 52, 7E58 RN, SREHEE A% B ISR,
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



Asylum Research Cypher ES 71 AFM ¥/EJ85

W BB MFM

MFM TEFHSNEAE, T EREMARE AR Holder B R . 7F Nap BISU R, SeFIF 947
PRI RIS, TSR S meE, RKEn D 59,
PR FIVRE S R (3% 5 )38t R T IE , FL itk — 25 1) S BRI AR AT 2 2 (S«
TR B 2 SBZE . WS I MRS K, HEF J1 2 SRS A A2/
P B IR I R 2R s

s S W= Ry
ASYMFMLC {EEHF R permalloy 32 nm
ASYMFMHC TR CoPt/FePt 32 nm
ASYMFMLM R CoCr 20 nm
ASYMFMHM SHIE CoCr 84 nm
MFM #R/EPIR:

1, AR IR, WO R DR R A 24T T

2, ¥TFF Cypher FE5 21T, ¥ Scanner A M F R EAITFIRAT, BEF scanner FitH (FE: 15
)% Scanner 7 H R AN D T B ) — 2RO EE RS, DAL HOE H PR B

3, WRMLMEREL, BRERBUEREG G B, H JeHIARE AN Holder (M)A 28 RIS, ANEAE%
% holder W FEh# 2I4REE . AN N EIFR, 4 Holder M-SR 73 7% 1 Scanner EFIAR
U242, B2E2[A N K Holder, LAJSX Holder ERIIREE O Bl, HEmEARRE PANE, SRS IR e
¥ Holder, Hgtuth A AR . FHIRZL T) 70 A7 KRR 2L . JEEAETHF Holder Itf,
fefih Holder PN EERLAR 73, JUHIE R ASELRL #] Holder 21 Y HLZL -

FERRERT, 75 200 ORAF 334 10 DS R i (0 et o, SEANZEQ0 R B AE 2k T80 B i
e P B e (AR
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BT AIRE B 2 A 2 B B L I
~BOERERT AT RSB EER sum BRI

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

~BEB7E D ERRAEE, BOLTLITERE LER sum ERK

XA RE AR TR E AN, SEEEBUR ALK N5 RS R, A E B
Fs o WER R RBIRAFAE, ATRER e d i AW, N e H Rk UM T e B s
T (1 X 35

~[Fl—hr B SRR R R B B IR

B L AR T it 3] 5 7 3 280 — MNP O 2 ] 5 A9 i » BT O B 2 51 AR 1Y
AR, [ AN [ A L, AR AB K, SHARML, AURIEE.

4, ¥ Scanner #ERIWHALLE, JREA MM RO TR T, WIAMGRIRERIES (R ED
XFNAE 1.5 HIALE, < ERRE

5, PHRILIARET FORE s B UBE S, I/ OS2 8 a4t iede AFM EALERest, B 2R T
B AR AR T 1-2 KA A A E

e

* W RIRET B F FE S e AT T R, MEFRMEFH Engage Panel &5 BRI FEEH#IT
AN ES, W BEESTEOPR “Initialize Motor” BRI

*BREF T R I R R A R HL BB R ZE KT AR, BB IUMEBE s ed, CABR
FHEPRERSLE, TEAOEETRRT RS
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6, Bk FE Electrical---MFM, HEA MFM FER [ 0443083

Favorites Standard PFM Electrical _
~
J (] ST (] V. (]

-— oo B

EFM SKP! Qrca

MFM

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>
JitEl e A B EAII AT CF BT K 2B BHERS G,

2 SpotOn o TipPos & Zoom § Home | Options ~ Capture

A [
FH

T % 2 #F

| VAN
a2

Approach Detector Prefs

T #3) cco

(Un) Load
Sample

Move Focus

Focus
On Tip

= muw

Focus
On Sample

= maw

Sample Heigmr
-

1,402 mm 5

4>

Move To
Pre-Engage

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Start
Tip Approach

Rk
BB %
%

M T A
Eadibpeiics

100 pm

Zoom: 1.0 Coords: 427.9, 669.4 um “ ;]
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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 22 _E 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
IR I P2 =% = e q&% 9Jﬁl§]%f{ﬁ .08 um/s |3 0.00° ] EEiE]
T SER R IR LRI Offset Y Offset
i |[1.00 He 2 =Y EREpreEs - x 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 Rl v R A
rive Frequency ;
L | ey 1 i, AR, P Gan
0.00 s
Shake piezo HJ4XZ#% bl -
. . Feedback Filter
E, BEBK, 2 1.500 kHz |2
NN R . e SUMX
4R 8 D 5t L
A 2 N EUG A7 i 6 A7

YE: Setpoint FIEE ) B thHR1E Free Amplitude (Bl A Auto Tune 5 B8 h % B ] Target Amplitude)
F LB AR BT B R R ET JTH RN, ATEA 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 AR i
setpoint B/, FREMHINMK K, 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,

MBRABEHAES, 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 IR 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, BUWEEPEE (Nap Amplitude A1 Nap Phase), A DLIZ T
fik Delta Height, FEL.2| Nap & H k5 7 A i B o] W EHLAS 32 35 B s o

17, FEEE RS, A Engage Panel H1#)(Un)Load Sample iB4t, HUTNRAE, UEFRER, ¢ Fi
HeH R BB, I HA AT R LA ARM DU JIE 75 5 A s 1) 2 R0 EEL oG T A i
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FE A EUE EFM

EFM CTAANILEE, 7 25 B RET I FRYE Holder BITT . 78 Nap BIsU T, Se I #1T
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 LUK BRAT AL BB ME T A 8S, PG AU T ARV, A ANk
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 A MF AT FIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, wEESHRE, BRENTTERES S b, B eHAE S A Holder [B]E 2 HIBRES, AEE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
0242, 420 R Holder, LAJE'S% Holder U5 O P8, HsmiEsikmy 5 imvE, KRG llﬁlﬁ’ﬁ‘fﬁ
¥ Holder, K& HIGATEN . FRB22 15037 EMiiE 22 . 3 2/ FFF Holder K,
Ffil Holder PN 2R KL 73, JEHFE B A ELRE S Holder R THI I LR
Eﬂﬁﬁ,%E%%%E%%Bﬁﬁ$#%%%%ﬁ,EK%WTE%%E%HLWE%#%
= S AR

B ©
®e ®
—

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

R TR R SR EE R chip M d 2, SEEBEORMEARY . N EEPERH,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"IZJ frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬂﬁ}“{ [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.
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4, ¥ Scanner JEEIIARCE, JEH A WA E GIETHR R, BAPIB I R FrEor (ol R D
RREAE 1.5 FOLE, S L

5, PHRILIARET FORE sl B UBE S, I/ OS2 E il s 41 ieds AFM B Bt , EEHRE T
B FE AR T 1-2 =R A A AL E

7

*UN SRR A FEE el BT T M, BEFRMH A Engage Panel &7 &/~ PR4L A 75 B 3EAT
AN ES, W BERESTEOHR “Initialize Motor” BITJ

*BREFTT RE R E R E AR E R KRR, BURFIFEIUMEREREZI e, PABHR
fEFIREM L, TEAEETRERN S

6, ik Electrical-—-EFM, 3#E N EFM F S BB IA1E

Favorites Standard

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, i KA Engage Panel Thr NiZOH—H S LA RE, HEEEN I m NG, A
Focus on Tip A AR T4 1) “ SET”; 4k4zim) 15542, HRRELEFE KT L, &S Focus on Sample
FIAMBRLLIY) “SET”

9, il Focuson Tip R A A B2, fEEERRmMNE (W FERZAEMNE) SdRaAHE, &
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F"Spot On” LI HOCCIE N Y BUAE A NALE , W] LLAE BY 72 A bR s 7 Sk B O AL B (F24E shift

BT SR

Options ~ Capture

HT#3) ccp

TR B O
ALY N
%

Zoom: 1.0 Coords: 427.9, 669.4 um

R+ % 3 #

VAN
HHE =

Approach

Detector

Move Focus

RRAES(32

Prefs

(Un) Load
Sample

Focus
OnTip

= mw

Focus
On Sample

S
E
T

Sample Heigmr
-

1,402 mm 5

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Move To
Pre-Engage

Start
Tip Approach

RERS AR E )
Eadibpeiics

100 pm |

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

HE (i o B,

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 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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12, AT LA Sy Video & EIAREEFK—

Rensre | | Savr 28 Force plot ot

Fna 272802 08452

Tl R

~ 180

120

& Voster Pane (Coe) Elelis
Image Thermal Force Fmap
Auto Tune
Auto Tune Low | 50.000 kHz & Ea
Auto Tune High | 400.000 kHz 5 2
Target Amplitude | 1.00 V g ?
Target Percent | 0.0 % 2 2 Cam G
Auto Thermal Auto Tune ? olot L
Manual Tune
Drive Frequency | 75.000 kHz H O ? i
Sweep Width | 5.000 kHz O ?
Drive Amplitude | 100.00 mv =H®) 2 -
Continuous ? E
One Tune ? . o4
# Drive
# Graphe Direction Forward v 02
# Engage
Tune Panel Setup ?

272kH2

T
2T4m

Panel # [1) “Start Tip Approach” JFiG HZI N, NG &ALRE K

13, HAMSHE

® Master Panel (Ctrl+5)

E]‘FET Advanced Scan Parms B
e
Image Thermal Force Tune Fmap a r m S
[ z 7 s
Scan Size Pixel Size
F4EaE | [2000pm 3 78.4 nm L Ijaetay Hpdate Reset Delay
L Points & Lines Scan Time
1 5 e B 125 pan Speed Scan Angle y
RUg s |2 : oooste | WORTIRBIRPTR 1o Speed e
I'T Scan Rate (), R T4 7%
N s 2 4 2 Offset Y Offset
FHtex (100K 2 =Y S EREPreE - > o :
a ode AC Mode e - - | Scan Points Scan Lines
Setpoint Integral Ga :J:a lg] Jj_‘f:DF ):'j fi/ﬁﬁ“: %r:‘ é}f S 256 -
80000 mv 3 O 10.00 - Height
AR RIBUE n i .
Drive Amplitude . v
72.59 mV SH@®) B o o
(e PRI B AR R S
rive Frequency .
< 74933 kHz |2 O JIRIRAN, BAEBER, P. Gain
ﬁﬂ’]‘ 0.00 o

Shake piezo IR R
g, FEBX, &
R I DA G N TERE [
A YN

SUMX
0000 |3

KIE A7 it it A

Feedback Filter
1.500 kHz |+

LT SRORAZ B bty R OSBRI X3 2 HREE R 7 i il Engage

¥E : Setpoint A1 EE 1) H HIFRTE Free Amplitude (B[l A Auto Tune 5 3§ 4% B 1) Target Amplitude)
F LA AR BT B R R R ET TR RN, ATLA setpoint FBUE A0 B AN T B EHIRIE Free
Amplitude FIfE . 1H/&H T % 7E Auto Tune B B HHIRTR N 1V, BT BART DA LR i

setpoint B/, RETHEINE K, RZIMR
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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 — FHHHI IN7ERREE RO ELE S, BRI 3V, AT 7EH it A
oI

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 DLERfE 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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ERBE NS RENIESEE, FUE Nap Amplitude F1 Nap Phase % 11, 0] LLIZMHT 41 Delta
Height, .3/ Nap Phase P &4 T AN 52 250 PR 5200 o

k% T Delta Height 2 4b, i& 7] LU Nap Panel # Nap Parms —1{lll ] Drive Amplitude F1 Tip Voltage,
DL 2 B & BT Y Nap Phase K14 .

17, FAMLE G, Ml Engage Panel F1[fJ(Un)Load Sample iB%t, BURNIRER, ke, & B
etk BakE . 25 BA AT EEAE T ARM U 75 55 A 4 1) 2 A B o T A 3

-

#1320 Nap Phase BIATRE, AIUNEBREASY — (INBKE N EETHREZEHRER/IR),
AW RERRSERERL, WUROER—XEESHK, MRAZTRIFE, TUE
SRR A, WTIERRIZERS . Sk T B, ERHE LK AFM MR, Bl
AR R R BN, WENTTRGAREN, SEBERREA NN =R PR
(1 ir B F) /Nl R BT

E RN R G Scanner [ —RBEFLEE, WTHE.
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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]

34



Asylum Research Cypher ES 71 AFM ¥/EJ85

SKPM #AEL .
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, wEESHRE, BRENTTERES S b, B eHAE S A Holder [B]E 2 HIBRES, AEE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
0242, 420 T Holder, LAE' Holder ISR O FBl, Ismisikif 25 imvE, SR)5) llﬁlﬁﬁ‘fﬁ
¥ Holder, K& HIGATEN . FRB22 15037 EMiiE 22 . 3 2/ FFF Holder K,
Ffil Holder PN 2R KL 73, JEHFE B A ELRE S Holder R THI I LR
Eﬂﬁﬁ,%E%%%E%%Bﬁﬁfﬁﬁmﬁﬁﬁ,EK%WTE%%E%HLWE%#%
= S AR

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

Ko i TR A IS E R chip nd 2, SEEBE R N5 8RR,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"I=J frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬂﬁ}Z [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.
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4, ¥ Scanner JEEIIARLE, JEH A WA E GIETHR R, BiAPIB I R R o (ol R D
RRETE 1.5 FOLE, S LW

5, PHRILIARET FORE sl B UBE S, I/ OS2 E il s 41 ieds AFM B Bt , EEHRE T
B FE AR T 1-2 =R A A AL E

7

*UN SRR A FEE el BT T M, BEFRMH A Engage Panel &7 &/~ PR4L A 75 B 3EAT
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT RE R E R E AR E R KRR, BURFIFEIUMEREREZI e, PABHR
fEFIREM L, TEAEETRERN S

6, B ik Electrical---SKPM, HEX SKPM 52 B 8 E 340 15

Favorites Standard

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, i KA Engage Panel Thr NiZOH—H S LA RE, HEEEN I m NG, A
Focus on Tip A AR T4 1) “ SET”; 4k4zim) 15542, HRRELEFE KT L, &S Focus on Sample
FIAMBRLLIY) “SET”

9, il Focuson Tip R A A B2, fEEERRmMNE (W FERZAEMNE) SdRaAHE, &
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F"Spot On” LI HOCCIE N Y BUAE A NALE , W] LLAE BY 72 A bR s 7 Sk B O AL B (F24E shift

BT SR

Options ~ Capture

HT#3) ccp

TR B O
ALY N
%

Zoom: 1.0 Coords: 427.9, 669.4 um

R+ % 3 #

VAN
HHE =

Approach

Detector

Move Focus

RRAES(32

Prefs

(Un) Load
Sample

Focus
OnTip

= mw

Focus
On Sample

S
E
T

Sample Heigmr
-

1,402 mm 5

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Move To
Pre-Engage

Start
Tip Approach

RERS AR E )
Eadibpeiics

100 pm |

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

HE (i o B,

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 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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7 Master Panel (Ctri+ Li!j@ }ﬁ
Image Thermal Force Fmap
Auto Tune

Auto Tune Low | 50.000 kHz

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

Auto Thermal Auto Tune

Manual Tune
Drive Frequency | 75.000 kHz
Sweep Width | 5.000 kHz
Drive Amplitude | 100.00 mV
Continuous
One Tune
[# Drive
& Graphie Direction
& Engage

Forward v

Tune Panel

12, MBS R] DL S Video B I FRER

?
?
2
?
2
?
2
2
2

B Conserer Tune =IoEE
Rensre | | Soen e Force plot o Cophatamae | (P | OcaTume [+
Ao GBEEMY  FRQ 27288000 08452
il L 180¢
08— / \ = 150
1‘ F 120
06+ } k
s Wy
3 i 2
& 3
o / \ - 60"
/ \ 20
// \\
02~ £ N
s o
=
——
g ——
R —_ 2
T T T T T
208Kz 2TM2 272kH2 F2gl 276aHz 278Kk

— R FE B i, B SR X IR R EREN R 5 . i Engage
Panel #' [ “Start Tip Approach” A E 0 R, FeHBh e B % rm3 R

13, 1E Electric Tune & 1, ¥ Trigger Point W B N/NT H H#RIE (Free Amplitude) [HI{E, 41 600 mV,
Rl Single Force, LI PREH 5 BE 78 B FF i 3R 10 LU I HL T o

p
2 Electric Tune Panel

Above the Surface  300.00 nm [

Trigger Channel
Trgger Pmm 800.0!

AmpVolts

omv

Drive Amplifude | 150 00 mV |z
Drive Frequency 64,987 kHz o
Phase Offset |-35.40 ° o
Tip Voltage | 0 mV

| Normal Tune

“Hoctrc L

.00V
1164987 kHz

MM EieencTune |

1
A

"EI

157.31°

X
= | =[5

S
Sample Voitage 0 mY
S. Yoltage Offset 0 mV

m! Center Phase I!

|Use

Potential |3.00 |

|
10

v

B
i

0

"] Surface Poiential Fesdback On

Potential | Gain | 2.00
Potential £ Gain | 0.00

Setup |

& [ Clnﬂlgver Tune

[ Rename | |

s [ oW ) [

FIF

) o) e )

Amp [271

orimw | Freqoooacret ] a[izEs

o0&

&3] 0.05v

2]
@

@

n\\

Ja ik by 2 pE Sk, R T

5 1Y) Phase Offset 1 N1, KW 41T Tip Voltage /N T-FF iR 1R 3,

L g0+

75 3 ) 2 PR A [R] 20 B A5 14 ) Electric Tune 1, 15311
K5 it Center Phase, I W% Electric Tune R H Phase Offset 5 875 HIHUE & £ /D,

ik

N INK Tip Voltage (AJ
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HEL R VG E A +£10V), FHHEAT Electric Tune LA Center Phase, ELZ Offset {E N IE(E GG
IHHE N 150-180 2 [A])

14, HAMSHWE

" Master Panel (Ctrl+5) E‘WE? Advanced Scan Parms x|
o e
Image Thermal Force Tune Fmap b a r m S
[ z 7 s
Scan Size Pixel Size
Delay Updat:
FREE |[2000mm 78.4 nm L) Detay Updzte Reset Delay
L Points & Lines Scan Time
s - =k
BIG s ek | (256 : 000416 | DU IKEIRPTH; pan Speed Scan Angle | e e
\ Vb s\ P08 pmis S 0.00 3 ]
T Scan Rate HT‘HETJ, EX{;%J 7] ﬁ{c
N s 2 oo Offset Y Offset
P |10z EYLERE pr e % T
ode AC Mode ~ - - | Scan Points Scan Lines
Setpoint 5 Integral Ga j:zl ﬁ‘%ﬁ |:':| f/i/ﬁrﬂf /Efi ?}E 5 25 &
800.00 mV 3 10.00 . Height
T 1 R > L
Drive Amplitude = o2
72.59 mV 3 O e -
(P PRI B A R
rive Frequency ;
/ 74 933 kHz : @) jJ E,:Jj(/J\ ’ ﬁﬁ@ﬁ’ P. Gain
0.00 s
Shake piezo I BIHRE i E E
. eedback Filter
g, FEBK, &E 1600 kHz |2
NN R N e SUMX
e R L T o
i b ¥ 218K EUR A R A2

YE: Setpoint FIEE ¥ 5 tHHR1E Free Amplitude (Bl A Auto Tune 5 B8 1 % B ] Target Amplitude)
(1) ELABL AR BT PR I R PR AT F1 RN, BT L setpoint FYBUE A4 B RN/D T H BIRIE Free
Amplitude B . {H/2&HT7EE7E Auto Tune FP¥ EH lIIRIR BN 1V, BT LRT LT L FRfF A
setpoint /N, HREFHINE DMK, RZ IR

15, Aiil7 Frame up/down JF46494#i. # Height Retrace & I N HZL S LR IS HE A E S, AR
T setpoint I EAY, FEUEME N, AT LUE 208/ setpoint, 2L 1K drive amplitude,
T NEPIERH

VE: BT AFM SR IE B RIE AR L . BEERE ) T8, S5 IRIE 2 2 i,
MHM Free Amplitude ZEIHE] Setpoint BRI FEFBI. FrCAnT DAERfE 4 FRATMK Drive
Amplitude (531 Free Amplitude 1K), BiE I/ setpoint i, #< SEIREN R N30 HIEEE
Hm, BRERE SRE R I EE AR N

15, HAEREHSEW

T FE N L %E Height Retrace & I P LR B EES, MRAHELTEES, RHIF
KRS ERER S, AHRER—DIT.

WRABLIHAES, AR TP

~EEINERET ) 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
S R I B S SR e
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~BEAK A3 R Bl scan rate

~EAIARAT LI E S, NEBEIRAEREE G A, e YR e gliT s, =
T BT R

ERBENERENIESEE, FUE Nap Amplitude 1 Nap Phase % 11, A LLIZWT 41 Delta
Height, B %] Nap Phase &5 B4 M H AN 52 T30 B R 5200

k% 1 Delta Height 24, 0] PLIA™Y Electric Tune Panel # N lI[¥] Potential | Gain, JLif™ 1 /72
FEE TS E ) | Gain (H—FF, BUEMORZLIE 2o T E 4, (HanREE R B i<
EMRRAR G KAEED, EHHISCIREEE .

17, HAMLE G, Ml Engage Panel F1[fJ(Un)Load Sample iB%t, BURNIRER, ke s, ¢ B
et BakE . 25 BA A EEAS T ARM U SIE 75 55 A s o) 2 A B o T A 3

et

# 132/ Nap Phase BIATRSE, MIUNEBBE A — (InBKE N LE THEZHRERR),
A RERCRSERERL, WHROER—XBEEHK, MRRSTRIFE, %
R A, WM ENS . BTk T E, MHAWE KRN AFM /MMER, AR
SR R R FEK, WENTTRGAREN, ¥SEBERREA N =R PR
(1 ir B F) /Nl R BT

E RN 6 Scanner [ —RBEFLEE, WTHE.
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HB=% 5 H AFM (ORCA)

T HL AFM (ORCAD & — TR T Al U B, 75 2448 F % ] Holder DL K 3 FE T - ORCA
Holder Hr 4T, R BIINAGR — N P B € LR CRIETEEDy £10v) nz
Feah b, RIS e B Al — MBS PO S R NS (S 5, AFM I8 — M
XAt ADC MBI HLEAE, HBNHIRME. BT ORCA Holder FUFRE Sy, Pt
PAHCANBEAR ) TR 75 AR B AR HL R T SEIL A4 R, 4 SKPML EFM 45

338 ORCA Holder 11T B~

ORCA
Conductive AFM with
a single current range,
2nA/V.

901.767

o | P
FAL, A —FERER XU 25308 1B ORCA Holder fit ] F1 i %, 938 B A2 A 2 1000 13,
LRSS 5 . #E ORCA AU, I AT BAGS FE A in—> B 2 ST, JRIcdR —
i R N AR, P SR P PR S A ot R T 3 LR B A s B AT RAAEARR S 1) Rl —
/Rl v i) ke Teem S Ek.

TEY T AFM 3

(i) V,, = (le ")

(/Il) Vbias — Ib;,,s

sample

W ]= D (IV) Vaut - IOias Rga’"
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£ ORCA Holder MIBENL TR & A & A — MNBHAE— € bR L FE, 8% AT LUt
FELRELASE v il ZORA I (A IR, m] AR B 3 VR AR A O i N 5 L B B,

ot G PR A . AR R B v H 2 o R R e, KRB A — i s
FEREFIE RS, 5 —Im AR it A I = s P S B — i i L, A

AL E W B R T sl s AL ED o 38 MR fh G AT Scanner [H]H —
RAB O FLEE, WK,

T AFM RIFFROCHE, JEHE R EELE 15mm 1) AFM T HINR A B, IRR MR
Fr EAHE ) ZMAERF b Jl A5 0 =B i b SR AR — ) Samiple Bias f45i b, I
EE. WERREEMSK ERIAVNE T R SER, TREGASWAHE - RSRRR, ™
DUFH SR ] 78 5 it FHOZE 0 FEL B o 0 SIS T A g AR, RGN Pl i 7535

HT AFM RGEFAFAER Z A To . BT SN B NN B . X
i IS AT FRAEAEAR N (O3 AL mv AT pA B4, (HON 1 ORIENE RS TE, HERT
EBTEAMAER AR o PN B e I R 7 A BT P RN A e fl e 0 =
FEULHAFE —M (Sample Bias) AMHAIGZE R (Ground) P MEL AR HIHLE, K045
FIUEIC N, PR B BAMRE 57208 W 3o
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S H AFM/ORCA
1, HAIEHIEEIE, BOBTF O BL R B AR T

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, A S HIE, BREMIBEREM G L, MRS AN Holder (A1 R HOBE S, ANEAE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
WRe2, AW T K Holder, LUK Holder LIRS O [El, IEBmfsARE AIME, S8 )5 IR £ e
¥ Holder, K& HIGATEN . B2 )5 037 KRS 22 . 3 =/ FFF Holder B,
FEfih Holder PN SRS 7y, EHIEBAERS] Holder R A L. FERIFER, 75 ERRAT
SR DX TR 1 i RN BB R TRk A b i LU & v B v (AR
SeH AFM HIHIREIR SS8E, B E AR S B ELE 15mm ) AFM B /N B, 3R N A BRI
1) 2R AEAE b i A N = AN AR SE T R AR — U Sample Bias i ri b o HERALRAE M H E
AN R TP, TRENSWAE R THEEE, 7T LU R e A S @ . 053
I ] G R, R B R A A

O
e ®

HE: E TR A& A S B E WA

~BOCHE A TS E EER sum ERK

R T AR A SRR E R chip M d 2, SEEBEORMEAE . N EEPERH,
HAHOLE T R

~BB7E ccpD ERRAEE, BOLA BITESE LER sum ERK

XATRE AR TR B AN, SEEEBUR AL K. NS, R B
Fzs o WERTAGEASIRAAAE, AIRER BRI NS, NAEHYEH BB T e m s
T AR X35
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4, ¥ Scanner JEEIIARCE, JEH A WA E GIETHR R, BAPIB I R FrEor (ol R D
RREAE 1.5 FOLE, S L

5, PHRILIERET FORE s B OBE RS, Jf /OS2 il &1 e AFM BN E RGeS, EEHE T
B FE AR T 1-2 =R A A AL E

7

*UN SRR A FEE el BT T M, BEFRMH A Engage Panel &7 &/~ PR4L A 75 B 3EAT
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT RE R E R E AR E R KRR, BURFIFEIUMEREREZI e, PABHR
fEFIREM L, TEAEETRERN S

6, HAFiEFE Electric--ORCA, 3\ ORCA H82 [ #f- ¥R 455
E: R A ORCA Holder %5 I f5 4 BEHE N ORCA #0044 S i

Favorites Standard | Electrical

SUICEESR I e
) nm

EFM SKPM Orca ST

7, IR EZE M s Video T M (G LT D15 H B N s o P R 5 O BEAR AL logo (I IEIAR)
A Home i, BRI BOKECAT UG 2B RMFEEE, B T UM 8 A0 T 2 Al k4
Jille AEBNE DE B —AE L CRERED KeB e,

8, JHIL NEIAM Engage Panel Fihr AR R—HF - LT RKE, EEBERNmENER, Sl
Focus on Tip A AR T4 1) “ SET”; 4k 4z im) 15542, HERELEFEWRT L, &S Focus on Sample
FIAARLLIY) “SET”

9, siili Focuson Tip R A 22, fAEEERRmMNE (W FERZAMNE) SdRaAH, &

FSpot On” LI OGN Hh BUAE A RLAL B, AT B B ZE B AR T Sk B HOL AL & (3% 4E shift
AT SR D
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2 SpotOn o TipPos & Zoom| €4 Home

Dptions ~ Capture

T+ % 3 #
= AN

HT#3) ccp i

Approach Detector Prefs

—

(Un) Load
Sample

Move Focus

Focus
OnTip

= maw

Focus
On Sample

= maw

Sample Heidft
1.402mm |5

4[>

Move To
Pre-Engage

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

R K
B TROK A
-

RERE R )
b g

100 pm

Zoom: 1.0 Coords: 427.9, 669.4 um

A
10, A EEAEMIBRER “Move to Pre-Engage”, X 2{HEREM T F£ M 2R M 50um AL B . MELHOE
Y REA WAL, WRAa v UL A7 B . & Sum and Deflection Meter % 1) Zero PD i Deflection
THE (T o Bin] ), phis ey BLsah E A Video & RSk I — 2L 57 Sk SRFE SR, B IR M 1) [X 35,
B 2mEN T o

12,40 B 3CRr i, AE K075 20 J0l ST FL P A A R T AT PN PR, AR D T
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(=]

= [

Amplitude | 2.000 V

Frequency | 0.99 Hz

-

-

-
v

?
?
?
?
?

Edit User Parms
Function ARDoIVTriangle v
Go 2 Func Display
Cycles 4 =
[] Apply During Triggered Force Plots ?
[] Drive is Relative to Sample Voltage | ?
Do lt ?
Input Range Auto [20V] v ?
Note 2
Withdraw [] Feedback On ?
Setpoint | 2.00nA |5 ?
Sample Voltage . 0mv |3 []Use ?
’ S. Voltage Offset | 0 mV 2 ?

Zero [Current Offset | 0 nA

~T e SIS ET AR I RGN B AR R A B S A
SVoltage Offset 4bF4 I Use RITTHIF)/N A HE (54075
(R B 2 40mV, B AR R SN -40mV ) AT DL SN & fff
AN B & CHETH

~ i B AR LI Zero BE, HEEY Current Offset N H 2
Ry EIVEALIED

~fE Sample Voltage Ab5 ANFEHEIEFE A 7ERE & Lo
H o A% TRES IS AN T A%, NN LR
(ERIR/

2|0 pA = ?

[

‘ Go There

Pick Point

, i Engage Panel H1 1] “Start Tip Approach” 4G H 3 F&F, TEHIhE 2B ZRn& K H

, HilZ

o E

#  Master Panel (Ctrl+5) o= @ Advanced Scan Parms n
~V L= B
Image Force Fmap h— a I I l
[
Scan Size Pixel Size
FHTEE 20000m B 78.4 nm Lipbisylipdste Reset Delay
I
Points & Lines Scan Time
B (256 E 00:01:45 81282"03‘;9;7 = s;c;g cge. A
| Wet—SkE R || 12207 LU
Scan Rate :
H%‘@z 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 o
Set Point Integral Gain i
1.000 V 5O 10.00 30 Width Height
] 1 o 1 &
PR EL 4 P o PR R AR
HKN, BAERRAK, AR R
JIBK P. Gain
0.00 =
ave ptions 1%@11%&%1& 1.500 kHz 2
Base Name Suffix
Image 0000 =
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¥E: Setpoint F1H HRZE T deflection 1 ZEEARIHKILFEHERE S KN, FrLh setpoint ]
B E W B AR T B HIRE F B deflection 1 . {H 2 T 18 4 b L2 deflection %,
Bt CART PLIE LA BRAE N setpoint {ELER K, FREFEIHK IR, RZIFR

14, i Frame up/down JF45134H

13, PSP SHRART

F R A S N EE Height Retrace & 1 NHZLIE L2 R E A, MR ELESES, KW
WP SHREN &, ANHEEE DR

MBRABWEHAES, 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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FREHLE 1V B

AR LA AT BEAL E 717 PR E PR — A 1V i 2k, DLAIBHLEIR S &5 1R,
FIARHE LR v 2RI o 2 et R BRI — I EERET IS R R, 53— Ui
WRAERE di AT U = A b FE i A — IR |, BRI R B (BB
T Rt A ED, BEfEHR Holder IEH ZZ3E7E Scanner bo IENHRINFES &
A Scanner [8]F — R R FLEE, WTHE.

BARTIEI R

1 AR Do IV Panel | =)=

Amplitude | 2.000V |3 ﬂ

Frequency [0.99Hz |3

Edit User Parms

Function ARDoIVTriangle A\v;

~H T L B R FRZLIT Do it g
~V LRI 58 R S EAE BORTER A, tHE 2R R,
AR HE BELA BELBLBEAT ER A, DA RS & 75 1E 3 AR

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

[] Drive is Relative to Sample Voltage

(5]
Dot ’ 1R B R] 500 M Q i AR 2, i h 2k 15

BB {59 500 M Q %@Hﬂm%w:z&m 4

Input Range Auto [20V] T; |

Note

| Withdraw [] Feedback On
Setpoint|2.00nA |3

S. Voltage Offset |0 mV

Sample Voltage [omv |3 [JUse

R
Zero Current Offset | 0 nA 5 2 0pA
Go There Pick Point 2
Spot Number | 1 |$ | Clear There
[] show Markers  [] Show Tip ana | ‘ : ‘
= v - 0 1 2
Setup ! 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 R ITEIHH WE R

1, BREt. REFFIE 2 ORCA B M H LI H) . BT~ ORCA Z: THEflisi =, Py LAY
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, M FH. R 2 W) fE1E ORCA F4H I bt in 1) /v LAAS 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 . R, SohdE. A
FEfE DS H AR R ARRE il IR I 220 & A, JUHE S BE I BB B I . A A1)
FEHIN R G Lt kA e, ARG AR/ AL G A R

5, HIRE. XPRIEOL 2 E W, L an Al 5 B R ] e A i S S T R S B 1 L A
B, B TERE i 6N T IR 5

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

STM A1 ORCA AR 2R, #RZZeFEa BN B B SRS, By 2485 T 1) FL i Y
R . R ERE fhiZE 2 75 2R ORCA BEUAHIF), 388 K F i [ € 7E 15mm 1) AFM % H
AINERFT L IR NER B b R 1) S B RAE R o A I = A B S R A — 0
Sample Bias ffri o WEMORAE S A ERTAVNE 2 Sl R, TASNSWH M
SR, AT LA SR A R S R o 00T AT P O R, AR R A
FIFER, BT AFM RGPEEIR 2 270, EATRE BT 5N A B S A0 A B
o XL A AT IR N (RIFE mV A pA 240, HN T OREN & PR T,
TR AR A_F B B MR AR o P9 B R 10 0 2 55 A ) 3 R o fs A =
ANHG R FEUT AR — ) (Sample Bias) F1HH [ 7 B 1) (Ground) T/ A5 8] (14 L
A RBEIC T, AR b Vi B AMEHE Y VA1 LR S

T EE RIS, STM X TFE M 1 P B B SUR s 25K, i AR R SRR iy 3R A
TR

STM 5 2L 1 Holder 1% F RS, BENLIO T H & A2 A — Lk & SR .

STM
901.777 | Scanning Tunneling
Microscopy.

'll'lllll’llnlunlrnl]ulllllnlull|"'|]|1l|'ll| lnwl]uulull m l O

l|l‘lllll”lllll"l"l||I|Il|||l||ll||l||"I';'l|l'|lll|l|"|l l'[lll‘ll‘ l| L UL
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1, HAFER A IR, BOETT R DR B 24T T

2, fIJF Cypher [ BB, ¥ Scanner M1 R I FHEA2, ¥ scanner fitH (3E: 15
1% Scanner L HH R I FLON D B R ) — 2 B EE B, DAR HOHE B B

3, REE, AR & TR L, FB TR U R, AR H Ty 1A B RE STM L Holder
(AR RLAL BRI RT 3 KA S EE AE 15mm (1) AFM BRI B, IR N EAHIER 34
MR AR it JEE A I = Al A P S AR 32— MK Sample Bias s b o RS0 ORAE ot (0 3 I A
AN REFIEI, LRGN i RS, R DU OR8] i R L o A BN ] i
FHTIRIAR, a0 e it e 75 33

4, ¥4 Scanner fERIFIGALE, JRREHAMROLETI T, KERE

5, WHRAILIRE FRE MR RE S, /N0 8 i i 4L e s AFM BN ERghes, BEEHE T
B RS 1 =R A E

7

*UNSRIREH R A PEE TR sl T R, BIEF A Engage Panel B 15 BRI IR EHAT
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT R 1 FE RS RS H Bh B R 2 KT ARk, BiWI=E0/ME R sl edl, AR
fEFIREM L, TEAEETRERN S

*HT sTM BEHTERIER, JETH TSR Video B D4R T4, FMEX—BERITEIE
AEBBREIRIRT, BRE TREAFRREBIENAE.

6, WAFIEFE Electric--STM, #EN STM #2034 15
vE: HAE K STM Holder 25 5 A ReiE N STM AR 2044 S 1H]

7, HT STM BREHARI R, XM A SH H 3 Video F H

Favorites Standard Electrical

NVe VYo
e

oy,
EET

EFM SKPM ~ Orca

8, W ESCHTUL, AR URIG T G 20 0 HR T R B PN O A A B R, BRI R
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1 AR Do IV Panel =

o

-

Amplitude 2.000V 5

-

Frequency 0.99Hz |5
Edit User Parms

Function|  ARDoIVTriangle :V

Go 2 Func Display

-

gcr:p;ourmg T?;gered S = ~E SR SIS AT TS R G N B e R A RS A
: SVoltage Offset 4bJ44 I Use RITTHIF)/N A HE (514075

1P B AR R 40mV, EAL RS N -40mV). 1] DLFT R

A P B A R O HRTH

~ i TR RR L Zero £, HLHS Current Offset B H 2l 5

|

[C] Drive is Relative to Sample Voltage ?

)

Dolt

)

Input Range Auto [20V] v

‘ Note ?
T . Ry IVEALIED
Wi eedback On : . . .

| o ~fE Sample Voltage 45 N7EHIEIERE A 7E £ 5 L

Setpoint | 2.00 nA = ?
- EEA}__E: o

Sample Voltage 0mv |5 [JUse ?
S. Voltage Offset | 0 mV o 2

Zero Clirrent Offset 0 nA S 2 0pA = ?

| Go There Pick Point ] 2

9, rmiili Engage Panel (1) “Start Tip Approach” JFUG H 2N N, NG 2B ZRE Kt
E: XA e BB T 0 8R 5 Fah R e EEF AR R B, o SR S R nT R 2 AR KA ]

:': Engage Panel == \_&lﬂ
Approach | Detector | Prefs
(Un) Load
o M Sample
e e -
- 3 — Focus ‘2‘
Move Focus A ‘ OnTip _}T_‘
=— =T
v Focus [ = |
On Sample \$
v Sample Heighf
v 4585mm [
Move To
Pre-Engage ‘
Focus Position: 4585 mm | = '
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

12, FHE4E RS, A Engage Panel H1#)(Un)Load Sample iB4t, HUTNRAR, UEFRER, ¢ Ei
IR B, AT BA AT 7 B F ARM UG 75 5% P42 1) 2% R0 B A
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BUE KEAODEHME (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¢
TG T RENE, BN B R AE AR . 1Kk 3 B E Al LR AR A W i,

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

P IR BT E AT SR A2, an b AT B, SRR RERT DORHE 5 BL— 2 8080,

AT DU AT BE 898/ A A B 1T 5 B0 A W RS 5 ) R

2, RE PFM (Vector PFM)

R PFM J& T Two pass technique, WELZREFSXEEM I —ATHEW IR, —IXINE
HAMES, —IRIEETENME S . RIULAE Tune IFBAEIAMIR 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, XHHEEE 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 1) TAE JRER 40~ K B

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 R4 S i B 7 B R/
1, HAdI S By, WORTEIE LR IR 4 4T T

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, wEESHRE, BRENTTERES S b, B eHAE S A Holder [B]E 2 HIBRES, AEE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
0242, 420 T Holder, LAE' Holder ISR O FBl, Ismisikif 25 imvE, SR)5) llﬁlﬁﬁ‘fﬁ
¥ Holder, K& HIGATEN . FRB22 15037 EMiiE 22 . 3 2/ FFF Holder K,
Ffil Holder PN 2R KL 73, JEHFE B A ELRE S Holder R THI I LR
Eﬂﬁﬁ,%E%%%E%%Bﬁﬁfﬁﬁmﬁﬁﬁ,EK%WTE%%E%HLWE%#%
= S AR

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

Ko i TR A IS E R chip nd 2, SEEBE R N5 8RR,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"I=J frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬂﬁ}Z [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.
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4, ¥ Scanner JEEIIARCE, JEH A WA E GIETHR R, BAPIB I R FrEor (ol R D
RREAE 1.5 FOLE, S L

5, PHRILIARET FORE sl B OBE S, JF /OS2 8 hili in 41 iede AFM B ERest, B 2R T
B FE AR T 1-2 =R A A AL E

7

*UN SRR A FEE el BT T M, BEFRMH A Engage Panel &7 &/~ PR4L A 75 B 3EAT
AN ES, W BEESTEOHR “Initialize Motor” BRI

*BREFTT RE R E R E AR E R KRR, BURFIFEIUMEREREZI e, PABHR
fEFIREM L, TEAEETRERN S

6, B ik Electrical---SKPM, HEX SKPM 52 B 8 E 340 15

Favorites Standard

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, i KA Engage Panel Thr NiZOH—H S LA RE, HEEEN I m NG, A
Focus on Tip A AR T4 1) “ SET”; 4k4zim) 15542, HRRELEFE KT L, &S Focus on Sample
FIAMBRLLIY) “SET”

9, il Focuson Tip R A A B2, fEEERRmMNE (W FERZAEMNE) SdRaAHE, &
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F"Spot On” LI HOCCIE N Y BUAE A NALE , W] LLAE BY 72 A bR s 7 Sk B O AL B (F24E shift

BT SR

Options ~ Capture

HT#3) ccp

TR B O
ALY N
%

Zoom: 1.0 Coords: 427.9, 669.4 um

R+ % 3 #

VAN
HHE =

Approach

Detector

Move Focus

RRAES(32

Prefs

(Un) Load
Sample

Focus
OnTip

= mw

Focus
On Sample

S
E
T

Sample Heigmr
-

1,402 mm 5

Focus Position: 1.452 mm
Tip Position: 1.452 mm

Move To
Pre-Engage

Start
Tip Approach

RERS AR E )
Eadibpeiics

100 pm |

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

HE (i o B,

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 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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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 2B 53 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 f{E, KB 4Tl Tip Voltage /N TFEM R HT 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% EFRLLH Surface Potential Feedback On, Potential &b BJ14x 55 3t Jy 6 i 2 ThI 1) 5 Fi 7 5048 o

61



Asylum Research Cypher ES 71 AFM ¥/EJ85

B0 PFM (Single Frequency PFM) i F %@ Holder 55 & Holder
1, HAIEHIESEIE, BOBTF O BL L BAE AR T

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, A S HIE, BREMIBEREM G L, MRS AN Holder (A1 R HOBE S, ANEAE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
WRe2, AW T K Holder, LUK Holder LIRS O [El, IEBmfsARE AIME, S8 )5 IR £ e
¥ Holder, K& HIGATEN . B2 )5 037 KRS 22 . 3 =/ FFF Holder B,
Fefil Holder PN RN 7y, JEFVE BN EARE S Holder R [HI Y LR

TEMIFERT, 75 B0 O A 3 00 DX A7 T FF S ) e A, SN N R PRk B s LR
1 R = A

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

R TR R SR EE R chip M d 2, SEEBEORMEARY . N EEPERH,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK

X ATRE AR TR E A, SEEEBUR AL K. NS B, A E A B
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35

~ Rl — A B E ST R A B B R

B L AR T it ] 5 7 3 20, — P AN (8 P O 2 ] A o » BT O J 2 51 AR 1Y
WHAZ, [ AN S I, HEREAE A AB G, TR, VAR
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FEA PEM ST I T CAASKERE e, (B 7 LG 228 T I, A A S 20 ARM /MR 7,
AR AN ER SR TS I, 0 ZEI R 5 P SRAG I, RS R RCE AR et i A 0 ) = AN s
f v T oz B A /N R

IENIRIARE 5 A1 Scanner 8] — IR B FLGEME, WNEGAE.

XFNAE 1.5 KA E, < ERRE

5, PHRALIERET FORE s B OBE S, P/ OS2 B a4t iede AFM BBt , B 2R T
B AR AR T 1-2 =R A AL E

7

YN RIRE R A FEE R sl T B, BIEF B AFH ) Engage Panel B 5 BRI TR EHAT
LAt Es, W BERESTHEOFR “Initialize Motor” BRI

*EREFT BRI RS E A H BB T KT AR bR, BB MEE s e, AR
HEEIRES L, BEAIEETRRINES

6, WAk PFM—Single Freq PFM, 33 N\ B4 PEM A2 1 01 21 45

Favorites Standard ‘ PFM

| o

Single Freq PFM Vector 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”, 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
BAEFHOLAL T PD MR ALy, ARG TR SRk, HOEEEE R NS, {# Sum and Deflection Meter
% [ Deflection N fE, 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 |
H¥ 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 ZE AR EILFE FH4REF J1f1 KN, ATLA setpoint )
BAE DT B ANKT B HIRZ TH deflection . HT7E PFM FIR IS 2 8 % 2 Setpoint
BN 0, FibAESIER 10 BPHE deflection i BB FUEMK, FREFHMK SR, RZIFAR

BB X T i IRAME. 54 F % $ AFM Controls—Nap Panel. 7EF] FF 1% 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  E Nap Pane iE‘ = }E‘
Master Panel Ctrl+5
Master Channel Panel Ctrl+7 Nap Channel Nap Mode off v ‘
m.and Deflection Meter Ctrl+6 il
Nap Channel Panel Use| [Use ?
Force Channel Panel Drive Amplitude | 300.00 mV S ] 1o0v 3 ?
Indenter Panel Drive Frequency | 300.000 kHz |3 O [300.000kHz |3 2
HolV Pane] Phase Offset 0.00 ° & O [90.00° = ?
Litho Panel l Tip Voltage [0 mV d O [3.00v = ?
AMFM Panel Sample Voltage | 0 mV s O J omv : ?
Aien Fa) User 0 Voltage | 0 mV s O O lomv = ?
Other >
User Panels and Funcs > o OV < 0 L lomv : ?
Start \ Stop Thermal Ctrl+2 Delta Height | 50.00 nm : ?

13, FU&., JE: A RREE 44 #) Auto Tune, T A% FH Manual Tune.
WFREHBOKRERIER S8, BAIRME N ARLESSRF B iR EIREL) 3-5
%, B4n241# H ASYELEC-01-R2 #RET I, HAZAd LRI B TE 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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MRAELIFAES, 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 IR RN e FHTAE PEM A 75 DR %R Setpoint 79 0, FrLARS & 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

#35 Amplitude F1 Phase BT I 2R

~%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 1RE AT BEFFE AR AL 5 1) e, B2 15 R i

~H AT 223505 Scan Angle TCH 90°
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B PFM (Vector PFM) i 3%i# Holder 5%/ & Holder
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, wEESHRE, BRENTTERES S b, B eHAE S A Holder [B]E 2 HIBRES, AEE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
0242, 420 T Holder, LAE' Holder ISR O FBl, Ismisikif 25 imvE, SR)5) llﬁlﬁﬁ‘fﬁ
¥ Holder, K& HIGATEN . FRB22 15037 EMiiE 22 . 3 2/ FFF Holder K,
Ffil Holder PN 2R KL 73, JEHFE B A ELRE S Holder R THI I LR
Eﬂﬁﬁ,%E%%%E%%Bﬁﬁfﬁﬁmﬁﬁﬁ,EK%WTE%%E%HLWE%&%
= S AR

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

Ko i TR A IS E R chip nd 2, SEEBE R N5 8RR,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"I=J frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬂﬁ}Z [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.
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FEA PEM ST I T CAASKERE e, (B 7 LG 228 T I, A A S 20 ARM /MR 7,
FAARE A AR ZR A2 T3 1, e ZE R T P ARAS I, K-S ZRIBAE R b A O ) = A B s
f v T oz B A /N R

IENIRIARE 5 A1 Scanner 8] — IR B FLGEME, WNEGAE.

XFNAE 1.5 KA E, < ERRE

5, PHRALIERET FORE s B OBE S, P/ OS2 B a4t iede AFM BBt , B 2R T
B AR AR T 1-2 =R A AL E

7

I SRRET R A FEE R sl T R, BIEF B AEH ) Engage Panel 215 BRI AL IR EHAT
LAt Es, W BERESTHEOFR “Initialize Motor” BRI

*EREFT BRI RS E A H BB T KT AR bR, BB MEE s e, AR
HEEIRES L, BEAIEETRRINES

6, ik PFM—Vector PFM, #E A< PFM 455 2 ) 8- 3R 15

Favorites Standard ‘ PFM

oo o

Single Freq PFM Vector 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 ACy, ARG TR N Rk, HEOEEEE R SN, {# Sum and Deflection Meter
% ) Deflection N ffE, 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 5 By
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 |
¥ 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 HIRZAS T deflection ) ZE BRI KIS FE FHRE J1) KN, BTl setpoint ff]
BE LI B AR T B HRE T deflection fE. H-T7E PFM [l 50 72 H i@ 2 Setpoint

wEN 0, FrUESEE 10 iR deflection BT EMIAN, FRETHUNAI K, 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 BB AR RE B2, T M At R M RO R S H B HIRS) I SL R
() 3-5 £, T AN BRSSO T IMSEIRZR K 2-4 %,

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, Aiil7 Center Phase.

HYRGEATTH N ) S0, 7E A —F2 % N5 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: ST E S IAME. £ PR Tip Voltage 4bi% B H1L S AMEAE, THIN . THIZM Y
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.

WMRABLRHFAES, 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

5 Amplitude F1 Phase BT I 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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SUIFIEEE PFM (DART PFM) i F 3@ Holder B /& Holder
1, BRIAEEHIE IR, BOGTT R LR 4= 58T I

2, ¥TFF Cypher FEE 1T, ¥ Scanner 4 MH R EITFIRAL, BER scanner FitH (FE: 15
211 Scanner 7 H R A T 9 P A — 2 B BE S, DARE HO R D

3, wEESHRE, BRENTTERES S b, B eHAE S A Holder [B]E 2 HIBRES, AEE %
%% holder I FE R BIHRE . 0 RPN, 5 Holder AN 25 B 43 7l % #E Scanner AR
0242, 420 T Holder, LAE' Holder ISR O FBl, Ismisikif 25 imvE, SR)5) llﬁlﬁﬁ‘fﬁ
¥ Holder, K& HIGATEN . FRB22 15037 EMiiE 22 . 3 2/ FFF Holder K,
Ffil Holder PN 2R KL 73, JEHFE B A ELRE S Holder R THI I LR
Eﬂﬁﬁ,%E%%%E%%Bﬁﬁ$ﬁ%%%%ﬁ,EK%WTE%%E%%LW%%#%
= S AR

HE: E TR M & A S B E WA

~BOCHE A TS E EER sum ERK

Ko i TR A IS E R chip nd 2, SEEBE R N5 8RR,
HAH AL E T PR

~BBTE ccD ERIRAEE, BOLT BITESE LER sum ERK
XA BERIAE A AT A B AR, PEEEHUR AL K. NS EFREr, e E N 1]
Fzs o QR TAGEASIRAFAE, AIRER BRI NS, NAEHYEHERECTMR T e m s A
T AR X35
"I=J frEESEHEE RS LI B RS

WL R R e [ T AR B — RS HER A P O R [ 5 A it » TR DA XU 2 5 TRY
ﬂﬁ}Z [P AN ] 4 ) L, AR AB RS, SHEARMS, PURIREE.
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FEA PEM ST I T CAASKERE e, (B 7 LG 228 T I, A A S 20 ARM /MR 7,
FAARE A AR ZR A2 T3 1, e ZE R T P ARAS I, K-S ZRIBAE R b A O ) = A B s
f v T oz B A /N R

IENIRIARE 5 A1 Scanner 8] — IR B FLGEME, WNEGAE.

XFNAE 1.5 KA E, < ERRE

5, PHRALIERET FORE s B OBE S, P/ OS2 B a4t iede AFM BBt , B 2R T
B AR AR T 1-2 =R A AL E

7

I SRRET R A FEE R sl T R, BIEF B AEH ) Engage Panel 215 BRI AL IR EHAT
LAt Es, W BERESTHEOFR “Initialize Motor” BRI

*EREFT BRI RS E A H BB T KT AR bR, BB MEE s e, AR
HEEIRES L, BEAIEETRRINES

6, Ak PFM—Dart SS PFM, #3E A Dart B 1R EA 52

Favorites Standard

Single Freq PFM Vector PFM DART SS PFM

75



Asylum Research Cypher ES 71 AFM ¥/EJ85

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 ORECRT DG 2 S E ERGFEER, s mT DLUAIIKT S8 A7 T 4 BT AL w4
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 N Y BUAEA ML E , W] LAAE B2 _EAfbs s i 5 Sk R 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”, 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 WU AR E
. - E¥% Setpoint AoV
Tuning Imagin
Center Frequency | 305.000 kHz = Set Point 0.000 V &
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

v
-
v

Drive Amplitude | 10.07 mV

Rk i d e
TR R g%

] Tip Voltage 0 mV
[C] sample Voltage 0 mV

/

B

DART 0 H T8 EiAi
KRBt R G R
, AL ERNEKR

Phase Offset | 0.00 ° < [0.00° = KB, KT 300
DART Frequency Limit  inf kHz = Spectroscopy Spectroscopy Panel
Scanning
4555 | scan Size | 20.00 ym &
Scan Rate | 1.00 Hz CINESE P y Frame o
X Offset 0 nm & Down i
Y Offset 0 nm &
Scan Angle | 0.00° icaf I 1 piE Hise Hame AT =
PG e ‘ T| A | [image 0000 %
TT Ot Scan Points:Lines 256 |5:1256 |3 ‘
WidthHeight 1 |5:(1 |2 e iages Fath..
[] Delay Update

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

FT LA setpoint [

BUEML G B ANKT B BHIRES T K deflection fH. HT7E PFM a0 F2 H I8 5 HE Setpoint

wEN 0, FrUAESEE 10 ¥ deflection W BEBSUEMK, FRETHANK A, RZIFR

ERIEDER: 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, %,
IFREZEBKRFRIER 88, BMdRMRENARLESTS T H BRI IEIRER 3-5
£, B4 F ASYELEC-01-R2 #R &M, HAZMlILIRANR N 7E 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. FHVE
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 TR KN AE 10-50 mV B N, 0 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&ArTFIEL2E 2 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,

WMRABLIHAES, AR 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

~HEINEREE JTHI RN B T7E PEM A B 75 PR 457 Setpoint 24 0, FTPARS 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 X WA A TH A (Latera) Befjia#H, BEAAREHEEN 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 3T EHT Tune —IK

1, 7 DART Spectroscopy H1/4Ji% Show Markers F Tip Location, IE7ZEREE 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
A (R ED BB pER, 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 RIS ) (e 0.05), BB IFZ4UA ] sidi Display Drive KALELHIE

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

2 Farce Review Grags

79



Asylum Research Cypher ES 71 AFM ¥/EJ85

5, 1E 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 L R N2, A T S D SR IR, BRATISLE AR A OFF 1% D4 #T .
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 IE P AIRENINBIESKE, 54T 5 Y3 50
PFM B DART PFM 2HR BRI 7], EARERE WAH R FE T
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Cypher 24 Al INIZHI#$2E K £ 10V LN R R, X EWIs{T4i K28 AFM =, H
X THREHA, JUHZE PFM IEZFE—ERRM. 76 PFM TGI8 & SS-PFM I8 25
M AEAE AR 2 10V DA ERO e R, Xt i B — AN Y i R AR B SR S B

FHP AT A 3K Cypher [ ARER, 47T s AR e A 48wl DURIN =08 £ 150V fRHLE

e By A = R DD RE 1 Cypher S Scanner [174)
WL, HRET A B Sy e s A

&1 JE Holder 1538 Holder Mtb 2 H T —HR4L
2, ERIREAER IR, £
FIEIR H 5 24 Holder b (2T 2RI 7E i J R ASE H
[ [ s FEL BN 74 R T e o P

TN, EM BTN, Cypher Wi i BRI TSSO HIRE .

B BESESEEEINEA 150V KEBEE. EARREHFIAEREERE. BR
FH:%id Asylum Research & [TV FISZE0 A\ R 16 HLARER
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BRE PRI FENE

Asylum Research AFM ] NanomechPro™ Toolkit 24t T 2 fh B T-RAFG K J1 2RI R,
RIS AR & A ) S A BE AT HEWR K, SoRb e, SRR ARG Y )55

T EIF2E T WL = AR AE 7 3 7 2R, AM-FM Rl Contact Resonance ¢ v F i .

1 kPa 10 kPa 100 kPa 1 MPa 10 MPa 100 MPa 1 GPa 10GPa 100 GPa

LA | =TTy T T LN R R T LR R | Ty T =TTy

Force Curves
& Fast Force Maps

9 N/m

AM-FM
Viscoelastic Mapping 40 N/m

2 NI
Contact
Resonance 40 Nim

I EETIT L1 sl Lol Lo a1l Lol Lo el e aaonl Ll Ll 111
1 kPa 10kPa 100 kPa 1 MPa 10MPa 100MPa 1GPa 10GPa 100 GPa

& . W = ld N
0 (=

3 A
m L7

Asylum 1B E T Hertz, JKR, DMT 252 F /B, af A 150 22 Bl s AN R] 7027
FAVEREATHERIL 5 o BRIEZAN, Asylum BUBRAENTRIRBETE,  F P AT DIARYE B SRR A
95 AR R SR B AT G

T OCREXS Toolkit B 32 B CHEAT T 2/ 48

1, JIhEe kR pE A

TS B IR ANK J1 2R AET- B, Al U B RO IRE dh (R SRV E RS B, KGR 70, DA
LAutEte ) 55 JIh Z N HIVE T, AR A R AR S PR e 8 W AR AE T LT
kPa 2 GPa IR FI /B Al LHE € SRR B i 2 s, — sk JdERs Bl LA
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WLE 2 A R T AR s 2, R 0, DL PR A5 AR

FE 38 g 2 O FEAt b, B T LB AT SRS RURE B AR AR T, SRsE ERIEAL

1o ot KRG S P R

2, P JIHERERE (Fast Force Mapping)

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,
AR RETIE B B LA K 7 T7 TRy DRI R SO R, K R 20 R 00 R ) SR

I T) B 22 J L0

3, Bimodal Dual AC™ Imaging

WFFRRH, REHE SIS 5 B SRS T T B 2 315 S8 B DB A 5 v ) SR U

7E Bimodal FBL3UN, REF RIS Y PI A ERAE 5 BB « L BURAER B 5 A i 4

RO A, TR AR B 348 DL B ROER . T 05 5 R A3 B AR I 1 2

FHIEL, AHEETRA N 3R A3 (5 5 B SRS L BE A HE

4, AM-FM R3PS

AM-FM J2& Asylum JAT (EEAR, J2FET Bimodal FE3 R & f ok AT LA s BAR IR ok e

FAPE R EOR . AT AE AR, HaT LRI SR A Ar B i, HefbfE, SkefiE

LB A Bimodal B —FF, AM-FM RS ERET RIS 52 2P IR A5 5

Ko ARG T THRBERETES, T EiE 5 W TR HIE L (FM) T FM B

TN T4 e B R s AN S S UK, P DA LA B B T DASE R 0 AN )

MORHR 2R . T B R AE B AR & 5, SR AT DUE B HEAT 04T

AM-FM ZE A2t 2, B AL R TR mO I BOE, o SRR A R, RN 5

TORHRERIRE R ORAP
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5, Contact Resonance i 4 & %

Contact Resonance 5 2 [FlF 1] LAREAT 5 B (R0 T PR FORG VR AL 3R AE . X AR T
B, @ T LR RE S (1-200 GPa). fE CR BN, REFFIURE SAH Bk,

SR JE AE AR A IR AR T AU, R R LRI R AN TR T () #THE
MNTTTE SRR R 0 2 R PR AT 20 A e, W R B TR R MR A B, 7T Q
L UL T it RO R T BELJE

TR IZ BRI AR T 22 O+ 22 B AT T T AR 7+ 20 Rk . TR RHK 2
FEVEAELS 50— ) AFM BORIFFANRE AW U 5K Asylum Research $24it 1 2 Zh g

NanomechPro T. 24U, K0T LARRHE A [ FOBIE 70 75 =R 55 7 A e 122 e A A [ AR =

A MAAEAT 77 EE AT F S0 T ARM REFHEATROME, BHER) AT W H 3.
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i Y b

T EIE I FT AFM SZREFFIAE fty (AR ELAE FIORI B 01 /00 T IRME T D PR dl
It s AE R NS B D AR AR A R B s, e X ROy R R BN Z 5 1A
HIBLHe, Y BB RAL 2 J7 B ¥ (Deflection)

3
@
9
c 2 1
S n
= (4) ®
@O
o
()

Calibrated Piezo Position (nm)

TATHE 12 5 Atn BB FTR 5 A4y, Ho

, W EBZ A B A, BN EREFIZEEIE A W, B — e R, PEIRAAEEAER ),
P A B R (w8

, WEOERRIR T UL, SO TR E R R AR S, T IR G AR IR A SR b [
VELERE A b, SEEBE—NRRKIE T ImE.

, WA R, WA ERINE) BN, AR A, BRI AN T
{d, B trigger point, AT H BB Z2Z#i a)_b Im
4, AN EL, SERERE BRI I3 B ST, REH R B RS R T, (H
[FIFEE TRiF ) Cadhesion) IIFER, RAT AN o sa ik T ORSBEJ00E, S8R5 BE SRR
e, SREERARF T W (RIAHESD, REH — TR L wEE BB D .
5, AN RL, WENZBEMZRFER, PFERAEMETERT, USBRESA
IR -
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PRI, AT T 7 2R A RS 2, RIS ER AT PA— %€ RO TR ABE R R T A e, 3K
ATRT CARIE FORE il HORE B S PR, 1T E TR BT SR Mt B it PR 5020 JU ] DAL F) 45 2R
b 77

FERR T R T 7 BB S IE RS, KRR AR 5 s 4 LR/ INE 7T, TR R
BERE BN BOR A7 o TR ot R R 2t (RIS LA A TH N B
PPN ] ARSEAE M I RBUR ES % PR

1 kPa 10 kPa 100 kPa 1 MPa 10 MPa 100MPa 1GPa

Y T Ty T T T T

Force Curves
& Fast Force Maps

FEA T3 i 2R NS A Y _ESCHR B AR R HEAT I, 75 BIVERIN InvOLS fE AT k {5
I Z AR R TR L T B, X BUR I R B SHGAT R, PRI S50

HH-H ’Applications Guide’i#— D 2% >

10GPa 100 GPa

I Ty L

" Master Panel (Ctrl+5) Lo TS | e ek s 2 R RS
Image  Thermal Force  Tune Fmap FIHCHIIREE, 207 5 oK, TR
: ™ HL M B e U s, JRAMCR e iR
o Force Dist 100 um 2 m‘ Vg se auieds, R RR L
syit| velocity|1.98 ymis |3/ 2 4 *Force Dist”, éleﬁﬁ%ﬁg{‘@tf?&
® iy 2Ry, s B B A /U 4 ) s KR
S I R SR u R S RAR S BN I RN S
Misc. Cal. Go There Save EHIXAEEE, JEd L A A
®  DefinvoLs [100.00 nmv 2 5 KSR AL B R 15 B 77 R T 4 AT
) : =1 N RO VA
. Spring Constant | 1.00 nN/nm |5 ?
Virtual Deflection | 0 mV/um = [2 3, Scan Rate Fll Velocity #l5 /2 J& HL ) % F% 5))
IE
Trigger Channel|  DeflVolts | v 2

Trigger Point | 1.000 V : 5 4, Trigger Channel, 3 2 FpiiiiE vl LLIZFE,
H 5 1B B N Force B # Deflection

Trigger Point, B[ SCHE 2| B4R E 0 /7,
Single Force Continuous ? BERESIAE, EITIS AR

Withdraw Channels 73
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JI R BARBRAED JR R

1, RSB i U N 13 2R A L o 5 (8 AR i o, 20 T AR P D) 40 2 i 85
CLEAT T 2B JT R ER

Imaging Mode Contact v
2, ¥ h et E N L (Closed Loop)

@ [Split Velocity 992.06 nmis & 21 [OcColor? 4] Show?
Mode Openloop |+ 2 [ show?

Misc Cal :
Mussnil CO PR amans e 5 A fhrw?

3, EFUWFEIFTRT Show Markers Fl Show Tip, MBS TEREANEGAEE 11, 2 HIL—ANETE bR
Go There Pick Point
Clear There
Spot Number | 1 o
Show Markers Show Tip

Trigger Channel Force hed

-

Trigger Point | 50.00 nN S

Withdraw Channels

Single Force Continuous

3, Behr iR GEB AT X, A Do IV Panel HH [ Pick Point, #AJ5 &l Go There, R]DAYE G &
O&ER]— N EE S RERIREMLE) BRI AL, HXAS#ibsic N 1

4, BT Trigger Channel 1 Trigger Point (Channel 8% 41 I &% N Force, T Trigger point HJ1% & NI
TRIEREr, AT IR

5, #Aiilf Single Force

6, WMRFHFEAT L fi b, HEPHK 3-5.
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Xt 77 R A

Asylum I8N B ) Master Force Panel T LG BRZ T HEA 805 7 i 2k 45 5 22 R B AR k4740

PN
Bkt~ B PR
Display Pref Parm Cursor

Single Force Plot
Fit Input

Single Force Plot: C3_0017

Segment| Ext+Ret | v

CRC) B

Make Graph

Modify ~ WLC

Entire Force Map

= Calibration

# Model Selection Guide

Hertz DMT

1 suggeste p Geome1try

JKR Oliver-Pharr

= Fit Region Controls

Model Assumptions
Tip
Sphere

Geometry Sample
Tip Geometry
Has a power law slope of 1.5

Radius | 10.00 nm |3

Initial Guess
Depth Offset [-13.41 nm
Force Offset |50.18 pN
Sample Modulus | 7.88 MPa
Pull off Force | 7.29 nN

CLE B BTk G 722, JCH M IR &

Analyze

Spot

Elastic

= Warnings

Poor Fit

Invols!!

Lever Stiffness

Fit Parameters

4F 4r 4> 4>

Sample Modulus(Es.r.) 7.55 11P3

Fit

Results

Reduced y2, 29213.012

P Start Over:

Reduced Modulus (E.) 8.85 MPa

# Parms

Export

BRI oW 8, £ ATEDYHAIML)E, 7 & ERGERE M B 5 H0RrE, SR #es

iR, 40 Hertz, JKR 2%,

X IR ER P TR T2 R E R R

R G, R EE PR TR L T RS BRI i AR ECA R AL =

HAAFKIZH

BEI 822 7E Results 4b BL3245 HAE L )47 R AR S

EAERRE, RN A A Warning X5, 76X A X IBRAE A2 BoR I fE LA R i

BFIMAHE, HP TSI BE HAE BX T — S Rt AT
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AM-FM &=

AM-FM F 5UF] BLFE blueDrive HYAKEN T HEAT, MR B A Bl % blueDrive, MEfEH]
High Frequency Holder &t V15 5% V16 WA BAERAE

AM-FM ARG & 1 38 AR R AR i . CAM mode) SR AH0EE Az e (A 43146 1 | 45
X (FM mode). fE#RAELAES, AP AFEIRKE S RN g THOORE, Hikd
i S PN R A BT B [ A o e —AN S A5t el i T iR e ) A mA 2, B ke

TSR RE ST SUE B T 55— B it [ B I FH 7 R I et B i 28 — AN i

T, AEHFRELE 907, AT RV ARSI S E SR i 1) T R

AM-FM iR 2 40 R

Resonance 1 - AM
Shake Piezo 0s¢ 1

z-feedback |- Topography
Loss Tangent
osc 2 : e ['.Iasti_cn.y _
= A » CA Dissipation
= Lockin 2 CE Dissipation

Resonance 2 - FM
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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 (3E: 15
1% Scanner 7 H A AN T 96 P A — 2 B RE S, DARE HO HHRE D

3, EF, BFERBAERET G L, EIHAEESL AT Holder [B]7H R HIFE RS, ANELE 2% holder
PR TP 3 BERET . W EFTR, ¥ Holder RPN 2B 70 AT Scanner AR IR 22, 3252
1]~ & Holder, LA Holder ERUASAL O B, dEsmpsARm) %5 b, SRS & e Holder,
BE B IMAEN . FRHEZ T3 SBR[ 3 S 7ETHF Holder B, M FZfil Holder
PR R 4, O HE R AN EAE F) Holder R THI ) HLZE .
W FHARET A - AC-160,AC-240, Al Arrow UHF/FS-1500. AM-FM i T4 it 2 T 375 77k B B SR AR 7
A] L ) A e o7 R B R R A A 2R T -0, L 7 S R R 0 1 0 DXl 6 o ) e v i, BN
BB R L LORE s R S A

L

O
e ®

HE: ETIRET AR A& A S B E WA

~BOCHE A TS E EER sum ERK

XA T AR R SR EE R chip M d 2, SEEBEORMEARE . N EEPERH,
HAHOLE T PR

~BB7E ccD ERRAEE, BOLA BITESE LER sum ERK

X ATRE AR TR E A, SEEEBUR AL K. NS B, A B
Fzs o QR TAGEASIRAFAAE, AIRER eI NS, NAEHYEHERECTMR T e m s A
T AR X35

~ [l — A B R ST R A A BB B R

B L AR T it ] 5 7 3 B0, — MRS (8 P O 2 ] A o » BT O e 2 51 AR A RY
WHAZ, [ AN S I, HEREAE A AB G, TR, VAR
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4, ¥ Scanner #ERIFHAALE, JRREA MM RO TR T, WIAGRIRERIES (At ED
XFRNAE 1.5 BN &, K RS

5, PHRILIARET FRE s B OBE RS, JF /OS2 s £ e AFM BN ERGHERH, BEEHE T
B FE AR T 1-2 =R A A AL E

7

*WRBREH A BEE e T T %, BEFBRMFH I Engage Panel &7 T RPN TB BT
VIR S, N EEASE DR “Initialize Motor” BIA]

*BREFTT RE R E R E AR E R KRR, BURFIFEIUMEREREZI e, PABHR
PEIIEEN L, PENEETRERTI L

6, ik NanoMechPro---AMFM

Favorites Standard
N ( Im. : v " ™ ~7?
\{]'— a %;\ tand N ! NI
w H (] ) 1N @ )
e - i s
Contact Mode Force AMFM CalLossTan BimodalDualAC

e il | .
L N’ B N |
ZTherm Contact ZTherm PFM DART CR ForceMod -
DART CR

7, IR B2 i Video T M (G LT D15 E B N s o P R 5 O BEARAL logo (I IEIAR)
A Home f, I RBOKECAT UG 22 B RN FE R, B T UAI T 8 A0 T 2 Al (k4
Jile AEBNE DE B — Ak CRERED KaBRHERs .

8, i KA Engage Panel Whr NAZEO)—H S LA RE, HEEBEN N mR NG, Ad
Focus on Tip A AR T4 1) “ SET”; 4k 2zim) 15542, HRRHELLFEFRT L, &S Focus on Sample
A4 ARLLIY) “SET”

9, siili Focuson Tip R A 22, fAEEERRmMNE (W FEZAMNE) SdRaAH, &
F”Spot On” BERT WG EBEN H BLLE AR N B, v DA B ZE b M bn e it i Sk A B0 AL B (3% 4F Shift
T SEELKORED

92



Asylum Research Cypher ES 71 AFM ¥/EJ85

% SpotOn o Tip Pos Zoom Home bptions ¥ Capture
P P (3 P

T+ % 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
-

RERE R )
b g

100 pm

LA

Zoom: 1.0 Coords: 427.9, 669.4 um

10, Aidi REAEMIBREER) “Move to Pre-Engage”, X 2 fEHRE T-HE MR H 50um FIA E . W EHOT
Y REA WAL, WRAa v UL A7 B . & Sum and Deflection Meter % 1) Zero PD i Deflection
HE (i o Bim)),

= 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, K UERE . #E Master Panel 3% % Thermal----GetReal, 7E7# HY R T 3% B AN Yk S o643 FH iR 4T,
Rii GetReal Calibration CEAREAE LT ED B4 B s X R EF B 1 F 4 AT 1S
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[=]& =]
Image Force Fmap
Scan Size Pixel Size |
20.00 pm 784 nm
Points & Lines Scan Time
256 00:04:16
{1 Thermal Graph = Probe Panel x|
- b Amp InvOLS | 109.00 nm/V| ﬂ Dual Freq _ + Amp 21InvOLS 20.00 nm/\V/ You need to select a prjptsesirer
A~ r [
Samples 0 Spring Constant[1.00 aNim I‘i Spring Constant2 100.0 nN/nm before you can GetRe;
O None
GetReal™
Oac1o Calibration
O AC40
QO AC55
@® AC160
O Ac200
O AC240
=

Tﬂ:ﬁ&?ﬁmﬁk): AMFM Panel ] “1.Calibrate & Tune” N B HT B /RIREF %5 Cn FEAKD, H
JFa] DL EC G BRE ) 2 BORG: E S vHE A2 15 TR

& AMFM Panel

i AMFM Pand

=] .
AMFM Realtime  AMFM Offiine ANFM Realime | AMFM Ofilins
1. Calibrate & Tune GetReal 1. Calibrate & Tune
|
= Lever
& Lever [ Prnmary Mode Secondary Mode
A Amp IavOLS 8092 nm\V 2000 nmV
@ Lever Calibration Status Spring Constant 20 84 nNinm Y 650.9 nNinm =
~ QFactor 334 305 575,454
@ Lever Tune Status } Resonance 26954 iz 151 NHz

VY I =Y H >
12, FU&/Tune, 7 Master Panel H1i&4% Tune, mifidfi & /I Auto Tune (JF: X—HH2ENT
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SO H AR 2R, EEREHE B AERE R 500nm BN E .

| Master Panel (Ctrl+5)

Image

O

Force Fmap

Start Dist 0 nm

1 ® E]

I Force Dist 500.00 nm

Scan Rate | 0.99 Hz ?
® split Velocity | 992.06 nmis ?
Misc. Cal. Go There Save
Dwell FB ZSensor N 2
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14,507 S5 T EAE AP Auto Tune FRIR 04, BT IUBT B4 SRR 8T, B LLEE4 phase fE7EH
B R AEARA . FEIX — D B 1% Phasel FI1 Phase2 ## % B N 90° , W54 I 2= v LA Wk S ik 90°

(Rl bm
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Tune Parms
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L
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BE

Q&«, Cantilever Tune
Drive Frequency Sweep Width rive Amplitude  [une Freq Ratio

= 1158.9 | |15.589/%

.000kHz  |& |100.00 mV
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48.77 mv
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AZEF N setpoint AHBR/), FREVHEHN I IBK, RZIFR
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T BRUT AFM SR E RIE AR . BEEIRE M T3, &8 FIRNE 25 2 R,
HHM Free Amplitude FEJkE] Setpoint B RIIAN NEF T FrbAa] DABEfE 43RATTINCK Drive
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,
WRABLRHAES, A UERW TP
~HEIARET I FI KN, BRI/ setpoint 553 14k Drive Amplitude o
~IEIN S R G REE, BIEE K Integral Gain {H. 7#: I KH gain [HE G ASREY, KI
B R I B S SR e
~EARFI R E D scan rate
~EANANBEE LIS E A, N EIRAE R R A, BRI YEIIRE e el B, &
BB 8 PR

OFHE S FE F R A% Sum and Deflection Meter H1#) Phasel izt /)v 1-90° B A 40° £47),
RIERER B Z 4b T = 77 X 8] o i SRAS ESZ LU 75 248 K Drive amplitude %178 Phasel {H #2 € 5 40°
KA.

(3) W% Frequency Al Dissipation %L/ M FRILL#EZ:, & H AR AE & N7 F3h8 57
Frequency & Dissipation Gains. XJL/MEIEH HARAEHSNWE, HHkFahiT, ELTE. &
Je i AMFM Panel H1 Parms, 7E5H H SR A7 I & 111 HAN4) 1% Auto Calculate Gains Fij /N7
e, SRJERIRT AT NI LA Gain {H, FEIH Freq | Gain Al Drive | Gain Bi 7], JE: X
P Gain fH AT LA E AR KI{E (10~10,000)

| I i FM Gains
2. Frequency & Dissipation Feedback 2D 5
[ Auto Calculate Gains (Recommended) [] Auto Calculate Gains (Recommended)
F -
requency Freq Gain Frequency:
[[] Test Feedback 10.00 Freq Gain | 10.00
sswralion: F i Freql Gai F i
Disspation Drive Gain Amplitude 2 Setpoint geq Rea Srgq c sy Oreq D
[[] Test Feedback 1000 - 2500 mV id <
Dissipation:
3. Model & Tip Drive Gain | 10.00 S
Drive P Gain Drive | Gain Drive D Gain
Tip Geometry 0.00 g 50.00 5 0.00

(4) £ AMFM Panel tiZ AT 8030 L T 1500 (ML BR 03 2 BURAERE L (R 50, I T8
T K U 102

3. Model & Tip

Tip Geometry

Model Hertz Punch i Radius 8.00 nm S
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18, Reference Sample
EFHE R AR Model & Tip % 1) Tip Radius B, 1R/ EEAE #2531 Young’s Modulus
BB AR AR KA o DR, YREAR ) SR B A5 FH PR RS o 1 B S k< A0 1 I A o 1Y
J1 5 B R T S

EUSCH P AR I B R R A S HE & — A DA B AR AR, H A IRBI R B 5 AR KN el .
B e Ad H AM-FM BRI FRAE St AT $98 , 78 130 I I A 71 % Tip Radius, %13E Young’s Modulus

& O BUEAAREE R CAi IR B A, Wk Radius {H1C Fo e BRI A AZNRE S, A3 F AR

[FHERED, 172 AM-FM B30, #ANNIA 12 N RO Radius 1B, BB Young’s Modulus & H %

INANIVAE Y e T =R My = U ST

17, HAfsiAE, B, BONRE, WoEMEM, S EROLIFR EBE. 35T A5 75 24 A
AFM U I 75 5 P 32 1) b 40 R i T A 3
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PRI S5 R /Fast Force Mapping (FFM)

T R — T ] DL [F B YRR RE S TSRS B AR . RS ERRNEE N

JUEE R ME R RS AN I, RT3 X 1% R TE SR ) A
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

98



Asylum Research Cypher ES 71 AFM ¥/EJ85

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 FEM RS G 2 B 3L “GetStarted” ZhRg 5| S H P — B Fd T HAE . Bifke
ISP RERRVEE, FUG PR, FtES R, 2 #hizshi# %, SetPoint, Force Distance
FER. BATRERE R, FHAHKR,

% 1 GetStarted FBEFIHSN, FFM AT A Fa HATIRE, H T3,
1, AR IR, WO R DR A 24T T

2, ¥TFF Cypher FE5 21T, ¥t Scanner A MH R EITFIRAL, BEF scanner FitH (FE: 1
)% Scanner 7 H R AN D T B ) — 2RO EE RS, DARBG S H PR B

3, HEEF, BFERERES G L, BHIARESA Holder [0 H B HIEE S, ANEALE 2% holder
FEFE R BEREE . W N E TR, % Holder ERIPEAN 2B 20 A XHE Scanner FIRIZ 22, B
1] s Holder, LA Holder LRUASAL O B, 3 5mfsikmy s b1, S8 & e Holder,
BEEOHIEAREN . FHB2 )5 0ir SBR[ 3 E/EFHF Holder i), %/l Holder
PN SRR 5, I B A ELALE R Holder SRIAIHY HEZE .

TEGIRERS, 75 B R A 0 ) DX T b e i, SEANELAN R AR 7E 8k B i E LA
5 B SR A
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BT AR AR B 2 A 2 B R L I
~BOERERT AT RSB EER sum BRI

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

~BEB7E D ERRAEE, BOLTLITERE LER sum ERK
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B L AR T it 3] 5 7 3 280 — MNP O 2 ] 5 A9 i » BT O B 2 51 AR 1Y
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4, ¥ Scanner #ERIWHALLE, JREA MM RO TR T, WIAMGRIRERIES (R ED
XFNAE 1.5 BN B, K RS E

5, PHRALIARET FORE s ] UBE S, I/ OS2 B hali n 41 iede AFM BBt , EEHET
B AR AR T 1-2 KA A A E

7

*INSRREE A FEE e sl T M, BIEF B Engage Panel &5 B/nn 4L 1R EHAT
AN ES, W BEESTEOPR “Initialize Motor” BRI

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

PFM Electrical Bio

) o Ny o
— -

AC Air Topography AC Water Topograpt

Favorites Standard

o

Template

7, AT B M s Video & G IE TS HACE H 35 U Rl B0 75 I REAEML logo AT 45D
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A MIFRLT I “SET”
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B AT SO
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VAN
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AR K
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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 . 5 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
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2 rem S, W EEARPTR, BEASE0RE T AN
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X—H AR WFRA Fast Current Mapping/FCM

103



