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Silicon Probes

Non- Contact / Tapping Mode Silicon Probes

Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
ACT None 10/20/50/410
ACTA Al reflex side 10/20/50/410
ACT-SS None 10/20/50
ACTA-SS 37 300 125 30 4 Al reflex side 10/20/50
ACTG Au reflex side 10/20/50
ACTGG Au both sides 10/20/50
ACL None 10/20/50/410
ACLA Al reflex side 10/20/50/410
ACL-SS None 10/20/50
ACLA-SS 8 190 225 40 78 Al reflex side 10/20/50
ACLG Au reflex side 10/20/50
ACLGG Au both sides 10/20/50
ACCESS-NC None 10/20/50
ACCESS-NC-GG Au both sides 10/20/50
ACCESS-NC-A (5 g0 e o 22 Al reflex side 10/20/50
ACCESS-NC-G Au reflex side 10/20/50
Non-Contact/Soft Tapping Mode Silicon Probes
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
ACST None 10/20/50/410
ACSTA Al reflex side 10/20/50/410
ACST-SS None 10/20/50
ACSTA-SS 8 150 150 28 3.0 Al reflex side 10/20/50
ACSTG Au reflex side 10/20/50
ACSTGG Au both sides 10/20/50
ACCESS-SNC None 10/20/50
ACCESS-SNC-GG Au both sides 10/20/50
ACCESS-SNC-A LS 22 e 22 2 Al reflex side 10/20/50
ACCESS-SNC-G Au reflex side 10/20/50
Force Modulation Mode Silicon Probes
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
FORT None 10/20/50/410
FORTA Al reflex side 10/20/50/410
FORT-SS None 10/20/50
FORT-SS 16 o1 225 21 2.7 Al reflex side 10/20/50
FORTG Au reflex side 10/20/50
FORTGG Au both sides 10/20/50
ACCESS-FM None 10/20/50
ACCESS-FM-GG Au both sides 10/20/50
ACCESS-FM-A 2.7 2 i g2 2 Al reflex side 10/20/50
ACCESS-FM-G Au reflex side 10/20/50
Contact Mode Silicon Probes
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
SICON None 10/20/50/410
SICON Al reflex side 10/20/50/410
SICON-SS None 10/20/50
SICONSS 0-29 15 450 49 25 Al reflex side 10/20/50
SICONG Au reflex side 10/20/50
SICONGG Au both sides 10/20/50
ACCESS-C None 10/20/50
ACCESS-C-GG Au both sides 10/20/50
ACCESS-C-A o I3 = e 22 Al reflex side 10/20/50
ACCESS-C-G Au reflex side 10/20/50
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Short Contact Mode Silicon Probes
Probe Model k (N/m) f (kHz) Length (pm) Width (um) Thickness (um) Coating Quantity
SHOCON None 10/20/50/410
SHOCONA Al reflex side 10/20/50/410
SHOCON-SS None 10/20/50
SHOCON-SS Gk 2l ees G 140 Al reflex side 10/20/50
SHOCONG Au reflex side 10/20/50
SHOCONGG Au both sides 10/20/50
Tipless Silicon Probe from All Modes
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
ACT-TL None 10/20/50/410
ACTA-TL Al reflex side 10/20/50/410
ACTG-TL 37 300 =2 30 4.0 Au reflex side 10/20/50
ACTGG-TL Au both sides 10/20/50
ACL-TL None 10/20/50/410
ACLA-TL Al reflex side 10/20/50/410
ACLG-TL o8 190 225 40 8 Au reflex side 10/20/50
ACLGG-TL Au both sides 10/20/50
ACST-TL None 10/20/50/410
ACSTA-TL Al reflex side 10/20/50/410
ACSTG-TL 8 =2 =2 28 3.0 Au reflex side 10/20/50
ACSTGG-TL Au both sides 10/20/50
FORT-TL None 10/20/50/410
FORTA-TL Al reflex side 10/20/50/410
FORTG-TL 16 61 225 21 2.7 Au reflex side 10/20/50
FORTGG-TL Au both sides 10/20/50
SICON-TL None 10/20/50/410
SICON-TL Al reflex side 10/20/50/410
SICONG-TL 0.29 2 450 49 25 Au reflex side 10/20/50
SICONGG-TL Au both sides 10/20/50
SHOCON-TL None 10/20/50/410
SHOCONA-TL Al reflex side 10/20/50/410
SHOCONG-TL Gk 2l e 4 140 Au reflex side 10/20/50
SHOCONGG-TL Au both sides 10/20/50
MFM Probes
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
MAGT Co-Cr(50nm) 10/20/50/410
MAGT-HM 1.6 61 225 27 2.7 Co-Cr(150nm) 10/20/50/410
MAGT-LM Co-Cr(15nm) 10/20/50/410
EFM Probes
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
ANSCM-PC 0.29 15 450 49 2.5 F’t—lr 22 10/20/50/410
side(25nm)
ANSCM-PT 16 61 225 27 2.7 PEr both 10/20/50/410
side(25nm)
ANSCM-PA 37 300 125 30 4.0 Per both 10/20/50/410
side(25nm)
ANSCM-PA5 37 300 125 30 4.0 F’t—lr S2i1 10/20/50/410
side(50nm)
ACCESS-EFM 2.7 60 245 52 2.8 Et—lr 221 10/20/50
side(25nm)
PtSi-ACT 37 300 125 30 4.0 PtSi both side 10/20/50
PtSi-FORT 1.6 61 225 27 2.7 PtSi both side 10/20/50
PtSi-SICON 0.29 15 450 49 2.5 PtSi both side 10/20/50
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Doped Diamond Probes
Probe Model k (N/m) f (kHz) Length (pm) Width (um) Thickness (um) Coating Quantity
Doped Diamond
DD-ACTA 37 300 125 30 4.0 Tip side(100nm) 5/10/20/50/410
Al reflex side
Doped Diamond
DD-FORTA 1.6 61 225 27 2.7 Tip side(100nm) 5/10/20/50/410
Al reflex side
Doped Diamond
DD-SICONA 0.3 15 450 49 2.5 Tip side(100nm) 5/10/20/50/410
Al reflex side
Doped Diamond
DD-ACCESS-NC-A 78 300 150 54 5.2 Tip side(100nm) 5/10/20/50
Al reflex side
Tip Enhanced Raman Spectroscopy (TERS) Probes
Probe Model k (N/m) f (kHz) Length (pm) Width (um) Thickness (um) Coating Quantity
OMNI-TERS-NC-Au 78.00 300 150 54 5.2 Ti/Au Both side 5/10
OMNI-TERS-SNC-Au 4.45 125 150 50 2.0 Ti/Au Both side 5/10
Ag Tip side
OMNI-TERS-SNC-Ag 4.45 125 150 50 2.0 AglAu Caniilever 5/10
OMNI-TERS-FM-Ag 2.7 60 245 52 2.8 AQ Tip side 5/10

Ag/Au Cantilever
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Silicon Nitride Probes

Single Regtangular Cantilver
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
HYDRAGR-200N none 10/20/50
HYDRAGR-200NG 0.035 17.0 200.0 35.0 0.6 Au reflex side 10/20/50
HYDRAGR-200NGG Au both sides 10/20/50
HYDRAGR-100N none 10/20/50
HYDRAGR-100NG 0.284 66 100 35 0.6 Au reflex side 10/20/50
HYDRABR-100NGG Au both sides 10/20/50
HYDRA2R-100N none 10/20/50
HYDRA2R-100NG 0.011 21 100 35 0.2 Au reflex side 10/20/50
HYDRA2R-100NGG Au both sides 10/20/50
HYDRA2R-50N none 10/20/50
HYDRA2R-50NG 0.084 77 50 35 0.2 Au reflex side 10/20/50
HYDRA2R-50NGG Au both sides 10/20/50
V-shaped Single Cantilver
Probe Model k (N/m) f (kHz) Length (um) Width (um) Thickness (um) Coating Quantity
HYDRAGV-200N none 10/20/50
HYDRAGV-200NG 0.045 17 200 40 0.6 Au reflex side 10/20/50
HYDRABV-200NGG Au both sides 10/20/50
HYDRAGV-200W none 10/20/50
HYDRAGV-200WG 0.081 17 200 40 0.6 Au reflex side 10/20/50
HYDRAGV-200W GG Au both sides 10/20/50
HYDRAGV-100N none 10/20/50
HYDRAGV-100NG 0.292 66 100 18 0.6 Au reflex side 10/20/50
HYDRABV-100NGG Au both sides 10/20/50
HYDRAGV-100W none 10/20/50
HYDRAGV-100WG 0.405 67 100 25 0.6 Au reflex side 10/20/50
HYDRAGV-100WGG Au both sides 10/20/50
HYDRA4V-100N none 10/20/50
HYDRA4V-100NG 0.088 42.0 100.0 18.0 0.4 Au reflex side 10/20/50
HYDRA4V-100NGG Au both sides 10/20/50
Tipless Single Cantilver (from All Models)
Probe Model k (N/m) | f(kHz) | Length (um) |Width (um)| Thickness (um) Coating Quantity
HYDRAGR-200N-TL none 10/20/50
HYDRAGR-200NG-TL 0.035 17.0 200.0 35.0 0.6 Au reflex side 10/20/50
HYDRAGR-200NGG-TL Au both sides 10/20/50
HYDRABR-100N-TL none 10/20/50
HYDRAGR-100NG-TL 0.284 66 100 35 0.6 Au reflex side 10/20/50
HYDRABR-100NGG-TL Au both sides 10/20/50
HYDRA2R-100N-TL none 10/20/50
HYDRA2R-100NG-TL 0.011 21 100 35 0.2 Au reflex side 10/20/50
HYDRA2R-100NGG-TL Au both sides 10/20/50
HYDRA2R-50N-TL none 10/20/50
HYDRA2R-50NG-TL 0.084 77 50 35 0.2 Au reflex side 10/20/50
HYDRA2R-50NGG-TL Au both sides 10/20/50
HYDRABV-200N-TL none 10/20/50
HYDRAGV-200NG-TL 0.045 17 200 40 0.6 Au reflex side 10/20/50
HYDRAGV-200NGG-TL Au both sides 10/20/50
HYDRAGV-200W-TL none 10/20/50
HYDRAGV-200WG-TL 0.081 17 200 40 0.6 Au reflex side 10/20/50
HYDRABV-200W GG-TL Au both sides 10/20/50
HYDRABV-100N-TL none 10/20/50
HYDRAGV-100NG-TL 0.292 66 100 18 0.6 Au reflex side 10/20/50
HYDRAGV-100NGG-TL Au both sides 10/20/50
HYDRAGV-100W-TL none 10/20/50
HYDRAGV-100WG-TL 0.405 67 100 25 0.6 Au reflex side 10/20/50
HYDRABV-100W GG-TL Au both sides 10/20/50
HYDRA4V-100N-TL none 10/20/50
HYDRA4V-100NG-TL 0.088 42.0 100.0 18.0 0.4 Au reflex side 10/20/50
HYDRA4V-100NGG-TL Au both sides 10/20/50
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4-in-1 V-shaped Cantilvers
Probe Model K(N/m) | f(kHz) | Length (um) |Width (um)| Thickness (um) | Cantilever type Quantity
.0.292 | e6 | 100 {18 | 06 |\ A | 102050
HYDRA-ALL 0.045 17 200 40 0.6 B 10/20/50
(noncoated) 0.405 67 100 25 0.6 c 10/20/50
0.081 17 200 40 0.6 D 10/20/50
0.292 66 100 18 0.6 A 10/20/50
HYDRA-ALL-G 0.045 17 200 40 0.6 B 10/20/50
(Au coated reflex side) 0.405 67 100 25 0.6 & 10/20/50
0.081 17 200 40 0.6 D 10/20/50
0292 | 66 | 100 | 18 | o6 | A 102050
HYDRA-ALL-GG 0.045 17 200 40 0.6 B 10/20/50
(Au coated both side) 0.405 67 100 25 0.6 c 10/20/50
0.081 17 200 40 0.6 D 10/20/50
0.16 26 105 15 0.55 A
NITRA-TALL-V 0.03 10 205 105 0.55 B
(noncoated) 0.24 30 105 22 0.55 C LG
0.06 11 205 40 0.55 D
0.16 26 105 5 0.55 A
NTRA-TALL-V-G 0.03 10 205 105 0.55 B 10/20/50
(Aucoatedrefelsside) | 024 | 30 [ 105 | 22 05 | C
0.06 11 205 40 0.55 D
2-in-1 Rectangular Cantilvers
Probe Model k (N/m) | f(kHz) | Length (um) |Width (um)| Thickness (um) | Cantilever type Quantity
NITRA-TALL-R 0.1 20 130 35 0.55 A 10/20/50
(noncoated) 0.02 8.0 230 35 0.55 B
NTRA-TALL-R-G 0.1 20 130 39 0.55 A 10/20/50
(Au coated refels side) 0.02 8.0 230 35 0.55 B
Special Probes
Plateau Probes
Probe Model k (N/m) | f(kHz) | Length (um) [Width (um)| Thickness (Jm) Coating Quantity
ACT-PTU none 10/20/50
ACTA-PTU 7 300 125 3 50 Au reflex side 10/20/50
FORT-PTU none 10/20/50
FORTA-PTU 30 60 225 28 30 Au reflex side 10/20/50
SICON-PTU none 10/20/50
SICONA-PTU e I8 oSl = Gl Au reflex side 10/20/50
UHF Fast Scanning Probes NEW
Probe Model k (N/m) | f(kHz) | Length (um) [Width (um)| Thickness (um) Coating Quantity
A-FAST 20 1200 28 85 0.6 Gold reflex side 20
ACCESS-UHF 115 1100 59 25 2.8 31 10/20/50/200/410
Vscan-Air Probes for SCAN-ASYST mode NEW
Probe Model k (N/m) | f(kHz) | Length (um) |Width (um)| Thickness (um) Coating Quantity
VSCAN-AIR 100 18 0.6 66 0.3 none 10/20/50
SNOM Probe
Probe Model k (N/m) | f(kHz) | Length (um) Base Apperture size Coating Quantity
SNOM-C 1.41 21 500 ) ) 10
SNOMENG 16.5 130 200 Sio2 1504£25nm Al all side 10
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|:W25(J_rw5)[\lm,v\/:35(i3)/\lm . rectgular

Typ. stiffness: 40 N/m ILH] e

Typ. res. frequency: 300 kHz

W .. trangular

ﬁ :41705 _7

PBEFRDBL|CEDLE IO~ T ORWENBIRE CT . B/INFEEE (igoua ~ C v U STmUI@ ) AN L a1 Lic
BAHNSDIRFEDAIRECT, —E. BEVEDOEZEL,

BRI

Super Sharp tip
on 1000N/m cantilever)

LR 2

1.5 MHz cantilever for
high speed scanning

Tip Characterizer

TO—TOTiploRETMET 2 e DEREICIRE T B HDSIEY > IV T, 6X6mmDSi Chiplc. 88@EDCellAd Y &
ER

IVPS vy FRIE. RIEAERZEY > IV TT,
IVPS100 lcellc5Z 1 > o2, v FRE. RERERT > TILTT,
ISNE HonmA—A—DT v IER o Tiph2REHmA T > 7L T,

IFSR A==\ JLTWAITYyI%EF . (DFO—TF BT > TILTT,
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Sma rtTi p*i Eﬁﬁgﬁ%M F Mm 70 D — 7‘&UCI PT tOOI http://smarttip.nl

HMRECEDE COFIMBAR - EXOTMAICOSRBRICEDE, TNTNOBEROT7 ) r— 3 VIicm#Et LIeMFMY
O—J=#RHLTBIET.

SmartCoaté& 1&

SmartCoatid. 7A—TJTipERD > = v FO—mEDIH -V F UN—EBD O DIRERHERIC K AFEANDFE S
M- hERMEBT ZREMTCT, BMEO— MY > FIbicw 3R

LEBGEICHESNE T, BB —T ¢ > S O— 7 CRBRIEAE ORI E A T4
R

- TipB4cis CRRE CZ2iE L oM RRE

- ENINBES R ORIEICEL TS Smart Coat

-B b EEONT > IV LEE
- SRR EAMERO 7O — TRy v —F
TipHS> DHSTE— A2 ~ DIEE

MRS Fv S

SmartCoat A2 >4 — K O—7

SC-35-My SC-20-M /5C-10-M SmartCoat Lpw Moment’A—7

DAY F L/ A~ SmanCoatE i LTz, 1884 SCI5-LMY SC-20-LM /SC-10-LM

ICiE&ET, MR OERICE LI O—7 « V7 DRALK
HYF LIN—42 4T FMRNanoworldy) BE—A>2 H7O-T7CT,
O—F 1 7%k Ni-Co HF LIN—=24T FMR(Nanoworld&Y)
d—FT4VJE: 35nm/20nm/10nm d—F a0k Coxk
e ERRE: 25nmiL F dA—FT4 V& 35nm/20nm/10nm

e DfEEE: 25nmLl E

High density track in MP tape 300 nm dot pattern, imaged with CantiClever
high resolution probe

et 70—=7

IEERE]RE s A E:
CH3/0OH/CO2H /NH2/ CF3
Custom modifications

SmartPack

CFMAIEICHEWNT., BVMEREMEBIREARBEESE50. 1t
FEMIO— I LIEERORE — R &=BHELE L

ThlT kY. BR. BIEMDEERIG. TO— 7 OB A A —
IEBRE. JO—-TJOEFEMELEELET,

SmartPak
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CIPTRIEEZE SMARTPROBER

CIPT(Current In-Plane Tunneling)id. MTJEAER ICTEREMR/RADER
B CEHRERM T,

SMARTPROBERIZ. EERitAN. EmABYLARDOMTIY > FIbiT
WLz, CPTAIEY R T LTY,

- JOo-—-787 7o—Fxin

- BRERICEDVWREEVEIEE—M

- REPDORBIRETNRESHRE12EFIO—T
- A vV REZIFICAPTAIEIL—F >~

- A—Y—Ic K BMBDREIL—F EBEAEE

SAFv S

P1 B&A300mY T/\DT v Y FTRIEICH IS
LicEEBE AR AT LT, AP ST N
6kOeX CHIG AT 5T EHTE,
X-0BHRAT—I TRV EVIEFTVE T,
F 7T 3 TCERBET Y X ~(1k0e) |
INEY Y IR ZaTIWAT—IH
HIVET,

Tl K300 T/\DT Y B SRRICHS
LIEARAEA RS R 7 LT,
1kOe % TRISAEENNT 5T EATE,
X-0 BBRT— I TRy EY S ERNET,

TT INES Y IV E LTz, 5 ERREMEA
Y27 LTY.
BUTIWAT—IBIZATIVCT BT &IC
KW, KigEMRERERIBELTVEY,
6000e X CHUBZENNNT B EDTEXT,

Flstsncs ‘sm eneis |
T I T

CPTo—7

CIPTAIRAR A 7 E12RA> ~ FO—7
General probe specs (all types)

CIPTEBROEME. £&Fn. BIRMOF L Pin pitch distance, Number of pins 12
BIIRNDRE G oI v IR T NEDR-ES T Length of pins 10 (£ 1.5) um
TO—77T9, Width of pins 600-750 nm
St pSAERE: Capres CTPTech, SmartTip P1/T series Pin thickness 1 um
Coating Ti/Au(around 100nm)

Available types / pin-spacing Coating thickness 5/100 (£10) nm
Standard Type (007) RA Range: 1-1,000Q) = um2(Narrow)

Pitch:96,93,4.5,30,15,15,/15,1557,124 um 0.5-50Q0 + um2(Nano)
Narrow Type (004)

Pitch:4.5,3,15,15,15,15,175,2,225,25,275 um

Wide Type (005)
Pitch: 60,24, 15,6,3,3,3,3,9,12,39 um
Nano Type (005)
Pitch: 2.25,1.5,0.75,0.75,0.75, 0.75, 1443, 1.036,
1.852,3.124,3395 um
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_,"-
) ( novascan
\

Novasca n*i 1t$ﬂ§ﬁﬂi/l \— T A 7 )17 7°D —_— 7\ http://www.novascan.com

feEtiEm L 7a—TJ & AV FLA=fmic 04 FRFEI DY b L/\—T 47/ 70—-T%8ELTOET,
FAEER

b2EHO-7
HIRDAFMA > F LNt A L fc 70— 7 Cd, Novascantt@l/S— 1 7 )L
TO—TICHIEFRIEE T,
ERM BRI E:
Alkanethiols: COQOH, CH3, NH2, OH, Succinimide
PEG Linkers: PEG/COOH, PEG/NH2, PEG/Maleimide,

Silans Based Probe Modification

Jedododedediboldle
XRRRERRAN!

W SHicon or SHlicon Nitnde AFM Probie
% Defined Head Group

PEG/BlOtln . : Thiol Based Probe Medificaton
Silanes: APTES I
Others: Biotin/Streptavidin/Neutravidin

¥ Sdicon of Slicon Nitride AFM Probe

N=Fa7)b7Fa—7
tiplessh>F L/\—lc, J04 FEkE#EELTO—T 7T,

MERUH A X,
Borosilicate 2/5/10/12/20 (um)
Si02 06/1/2.5/5 (um)
Polystyrene 1/45/10/25/45 (um)
Polyethylene CHEER &L
Tungsten 5/10 (um)

LB/ — 7 « 7 IV TA—T CEREIELG 7O - T ON\REEROCI—T 1>

SIN(N/m, triangular) 0.02
(rectangular), 0.01,003,006,0.07,0.1,0.12,0.24,035, 06
Si(N/m, all rectangular) 0.03 0.05,0.09,06,1,2,54,89,16

- ALFERRIESINOIHWIERIRE. /\—T 1 7L O—T1E N CER,
- SINIEIARTEBRAUVO—T 1 7 H 1
- SIFEEAID— YL, O—FELDEEIR (06,1, 203BIEI— Fa LDH)

Potential Applications
Inter-molecular Force Measurement / Chemical Sensing and Detection / Adhesion Forces / Surface Mapping
Hydrophilic/Hydrophobic Interaction / Attractive/Repulsive Regimes / Unbinding Forces

Micad KUGlassEAx

SPMZEZR&S & LT, Confocal Microscopy. TIRF. Protein Binding Studies. Chemical Binding Studies. NSOM7& £
BT Z/MicaB R T,

AFM ' L — FMicafix
AFMAENRE L TEWLAMIcaTd, T X1 X1em T 1/ —I50@ A TT,
At Aud—7+ V7% E>TCVET,

(b 1E#EMica/GlassE
LUTF ORI A& L feMicad KO GlassER T,
Amino Silanized (APTES) Biotin terminated flexible PEG linker
Au coating with an OH surface NH; terminated flexible PEG linker
Au coating with a CH; surface Maleimide terminated flexible PEG linker

Au coating with COOH Surface COOH terminated flexible PEG linker
Au coating with a succinimide surface


http://www.novascan.com

nanotoolstt®#HDC7O—7

@ nanotools

MEROSPM T O— T DFmIc. EBDTE T AT MDA

—RYTO—TEERELTO—T T,

CBEELATEY RTA 7 —R> (High-Dense,
Diamond Like Carbon) CTipEREFZAL L TH V.
BWNAKEERS. EHdH

LITORUEET 2
— Bk
— SUVEIM /MR (7 T REH9800)
— Z{DIEWME T BT
—RSATVFTDREREBY (7 V&R BR)

IR BT

—E® (B) 8
— MR

HDCTa—TJ D7 F)r—> 3>

ST AN b

- T45° OFET. +1° OBE CAEMIENE

AFEAEDTRA T TF LN CEHERTEE

- HDCERZSEMTRE T 5 Sk ). £80100%
{ERRIREE

PENTPRA-RY
FRERIR ORI EE :
A F LN

RERLANDEDE

EIRAIRE
HLPEVE
FIOURSN
Size 1-5nm

In-line process control in semiconductor chip manufacturing

Cross-Section SEM In Line AFM

Characterization of STI module at the 65nm node using MSS type

g

T

-800 nm |

=1.350 nm !
nanotools probe: ol B
special 85nm —

= Qut-of-line: slow, destructive, .
+ One-time measurement

» Not suitable for photoresists

» Line-edge roughness not measurable

* Multiple measurements

= Sidewall information

= In-line; direc! feedback to procass

= Non-destructive (photoresits, low-k)

. Divot Deott
44
42
T4
=
isa
8%
5
S
g
7]
W : : = = = -
0 20 400 60 B0 1000 A0 1400 1600 1800 2000
#of engages
Dimensions: [ 10—20 nm
-«
20-40nm

nanotools scanning probe roadmap
Recommended types per node and application

'STATUS AUG 2006

=) Product released —

ships from stock

l:l Dawalopmeﬂl finishad —
field tested

Node / lateral feature size [nm]

_‘. Tip shape: conical

J_ Tip shape: cylindrical

Application: || 110 | 90 | 70 | 60 45 |
DRAM Industry current demand

*RC1

2 | 2

*RC2
*RC3

Logic/Others

* High aspect
ratio/general

* NAND

* STl divot

* Roughness
* Step height

Customer

| Special tip development

i §

specific appl.

Tip lifetime on freshly etched poly-silicon

Roughness
[nm]
6.0 —
%_‘_.J_ s
55 B
s

5.0 T — -

0 20 40 60 80

# of measurement



Ta=734>Fv7

RN=RAAVF LI =

#U(N/m) (kHz) (nm)
RTESP 40 7nm (<10nm) mL
RTESPA 40 320 7nm (<10nm) Al
RFESPA 2.8 75 7nm (<10nm) Al

High Aspect Ratio>/ I) —X

S AN MR ATDOTA—=T T,

-Conicalfzik
M1-HAR

M1-ESD

-ClynderfiZik
MC90/70

BT
SSE

In-line process control BAFMEIIF (CE& 5T E N Tz
AEMEMES 7 ANY MNEO—T T,

& Universal
ZAEMARR A F L/\—: RTESPA
AE 2 13°
HDCB: 70nm@600nm from tip

SLESERRAAE - <10nm (Typ. 5nm)
TR M 17ME (Typ. 1:10)

anti-ESD coatingZ s L 7z In-line process control A
AFMBEIIFICERETE N, AERENER7 AT M

JSO—-77T9,
A& Universal
EREMARR S F L/ \—: RTESPA
AE 2 13°
HDCIEE: 70nm@600nm from tip

SLIHHERFIZ - <10nm  (Typ. 5nm)
ARG M 17ME (Typ. 1:10)

b FHARDFEE ROEEORAEICHE LT,
EeAHEERERE OO -7 Td,

A& 90/70nm ./ — RDsHA|

EREMARR S F L/ \—: RTESPA
AR 3°
HDCERBEZ:  55nm
SCIREREEHE: <7nm (Typ. 5nm)
TipEsE&: 800nm

EPREEREICEH L LTER—/\—2 v — T O—T T,
B EEm. s nEL 758
ZEAFR H>F L/ N—: TESPA/FESPA

AE: 13°

HDCERERE: n/a

SRR A <5nm- (Typ. 2-3nm)
TipEsE&: n/a

HDCHAIR: Conical

AR >9

none

320 kHz

UEYS 40 N/m

\
\13e

High AR

AR>8

320 kHz
40 N/m

800 nm

3o

Deep
Trench

w 55 nm

reflex

260 kHz
42 N/m

‘

HiRes

r2nm

320 kHz
40 N/m




ﬂAdama

innovations

Adama Innovationstt S EEHEELRAIVYE F7O0—7

BOWE. BWANEET S, BEMERESS/VEY FFO—TTT,

FEARR
Za—=78 o
Tipfzik PUTE A ‘
Tipe & 125 um=2.5um — s

Jav /Ny o7 7) 55£5°
HA RNy TT T 4545°
-TSB 15+5um

I — BT

BAYEY RO— FER Adama Tip on Bulk Tip
-Boron doped diamond (7,000 - 8000 ppm Boron) '
BT REOEAE Bulk:  <5mQ - cm

(<15m Q + cmon LC tips)
-EiEH (AGRE CORAIE) 10-100kQDL >

CANTILEVER

‘q— T —

Bulk Tip (Front View)
VARE A 7 s

Apex/ ) —X
BEZ2 A4 TOTO—T T, Sharp2 1 7 &Super Sharp2 1 7Hd ) £,

TipfIR PO
AAVEY RTipa & 300=100nm
TAIL T T 0+1°
E BEEAIvEVR
- J)ba— 30+4°
'S< 17 B ERERAR IEREL HIRE R
(nm) (N/m) (kHz)
Sharp AD-2.8-AS 10£5 28%1. 75£25
Sharp AD-40-AS 105 40%5 200100
Super Sharp AD-2.8-SS <5 28118 751£25
Super Sharp AD-40-SS <5 40+5 200100
CONE
EHEMH DS/ MIEEEICE LI T0—T77Td,
-Ti DH/% FEJ%EH/ iy
ALV EY RTipad 175450nm -
T AT ) 0%1°
*jg %%EIEIEIQ /(/V:E\/ |\\\ ‘ — ADAMA TIP
A= T 90420° ‘n
B HRERAR IR RES HIRE R
(nm) (N/m) (kHz) il
CONE FM-LC 2010 106 10050

CONE NC-LC 2010 125£75 450%150



ﬂAdama

innovations

TA=J24F v

CONE NANOMECHANICS
7/ RS EICRHE LIcBRRRER 2 7 D T0—T7 T,

Tiphzik PSR
AAYEY RTipaE 500£50nm
TAIVNT T 0£1°
'j:ZT-E $%EIE|EI§ {‘V:‘E\/ I\\\ \\‘.. -:;AH\:» :
W= T TG 95+20° o
RC: 95%10 -
247 AE SRR RAEH TR B ‘ T
(nm) (N/m) (kH2) ‘
CONE NM-TC 20+10 600250 3504250 =
CONE NM-RC 10£5 6001250 350£250 el

PILLER(HAR)
ST ARG bR A T (ES—ER) ©OSO0—T77T9,

'T|pﬂ2jjﬁ toi - (F‘%*EHZ) i i TAT&NGLE

ALV EY RTipgd 100+20nm

T AT ) OH"

MLE EIEIEI = AvEVR
2A S B S —RER IR TEE HIRE R

(nm) (N/m) (kHz)
PILLER AD-2.8-P40 20-40 28+18 75%£25
PILLER AD-2.8-P20 10-20 28+138 75%25
PILLER AD-2.8-P10 5-10 28+18 75125
PILLER AD-2.8-P5 <5 28+18 75125
PILLER AD-40-P40 20-40 405 200100
PILLER AD-40-P20 10-20 40%5 200100
PILLER AD-40-P10 5-10 40%5 200100
PILLER AD-40-P5 <5 40=%5 200100
T %
Imaging

Contact Mode, Tapping Mode, Amplitude Modulation, Frequency Modulation, True Non-Contact Mode, LFM,
Nanomanipulation etc.

Electrical

C-AFM, SCM, PFM, EFM, KPFM, PeakForce-KPFM™, TUNA, PeakForce-TUNA™, SSRM, STM, Lithography, SRM,
ResiScope™, Soft-ResiScope™, HD-KFM™ etc.

Nanomechanics

PeakForce-QNM™, AMFM Mode, Contact Resonance, QI™ Mode, PinPoint™ Nanomechanical Mode, HybriD Mode™,
Nanoindentation



SCDprobes.com

Artech Carbontt R4 1Y€ F70—7

BRE. BRAL. EFEOREERSCTEY RIO—TTT,

 —
50 nm

OB T EEICEMEFEMY
O 10nm LLFODRERFEEE,
1.5 LLED T INT ;I
O MRDHFRHFIES v E> 2
(E R ZHard Tip

SaRBNT) | SRR
ART D300 40 ZyEVGE—R, /ORI FE—R,
BOXRERDOAVEZI ME—R /14T 0T—
2= N
ART D160 5 160 ZYEVTE—R, BOWREOIVZ2T M E—
S
ART D80 3.5 80 Z2YyEVIE—F, OAVEI FE—F,
TJ4+—REIVal—3>
ART D10 0.15 10 V2 FE—FK

‘ 1.80 nm 24.4 nm
-1.42 nm -21.2 nm
SCD Probe (€K BSIEBARNDS /A > 77— 3> SCD probe I & B porous aluminium D kRIS 7 1 &
65000 B 7A—TDEALETT 2. B—DTA—TT
@k B %Dr. Alexei Temiriazev(IRE RAS) T34

AIST-NT ZAFM 53



BudgetSensors SPM7O—7

Budget JE/1SOI'S

http://www.budgetsensors.com

BudgetSensors SPM7O— &, 2l CEmEL S O0—7 T,

Contact modeH. Intermittent contact mode R (& HR/E MEL/ EHIRE B/
EIXREF) . Force ModulationFD3IEENN—RICZYE T, TESIC
KEI—T 1 >, Alignment groove’x EDA S 3 VARRIRTEE T,

FEALRR Alignment grooves
Tiptk iy FO— T 0L — —
TipHZR 1% 10nmLLT PS4 A I~ T B |
TpsE 17um=2um TNTWVWBTO—TTd, :
N=TOA=2T L 2025° (EE) :
25-30° (1&)

Tipal#&D R #x L CULVBIIRT. SPM
v MEICEIBDOAENNZIETF

-Rotated Tip

TA=J24F v

0.3 mm 1.6 mm

7o—=J24F
-Contact modef8 70—
Cont-G/ContAl-G
“Intermittent contact modefd /00—
Tap300G/Tap300Al-G (SHEREKE)
Tap190G/Tap190AI-G (EHIREFED
Tap150G/Tap150A1G (EIEHEED)
- Force Modulationd 70—
Multi7?5G/Multi75AI1-G
- MFMZA—7 MagneticMulti/5G New
UV ASZARTA-7 SN
-Special All-In-One New
—D2DFa—7lc, Cont/Multi/Tap150/ Tap300 D
AEEDOLN—DDONWTWBO—TJTY, BB
=747, DLC. BEMZA/VEY FO— K.
Tiplessh\BEIRATEE T Y,

FrUTL—aVREYE—F

g&EI—T4>7

REO— T T (A)
2)AVFA oA RSO TO—TT
POl

BEO—T 70— (Pr/Cn)
ContG/Tap300G/Tap190G/Multi75G
VISR

#0— M O-J(@EEkUER)
ContG/Tap300G/Tap190G/Multi75GIC S| Sa]
LHEI— MCEBRUEEI— HGD)& V2R

DLICO—F a7
ContG/Tap300G/Tap150G/Tap-190G/

Multi7SGITX SR New

Height Calibration Standard
s/ - =70 A =2 —DERER
ToOHD. SREBEOBKERT > TIL T,

Y7 A X 5X5mm

EyFHZL 10um(@iE)
Sum(FFER U Line)

AT FINA b 20nm(HS-20MG)
100NnmM(HS-100MG)
500nm(HS-500M)

5 pmpitch 10 pm

ize e Fa=19.8nm

vite mma  nize

TipCheck
SPMTO— T DTip4imDIREE I CE 2T > )b
T,

B B ARG

Ra=10.7nm Ra=3.5nm
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Budget erisors

ESE

EOEREEDIC Spike YO—7 SHRY J—X
GB%Z - FIcDLCESuperSharp TipEmMET e /00—
HEFZE >Tnm
Half Cone Angle: 25-30° (A >F L/ \—#175[A)
20-25° (B> FLN\—EAE

KPEM & EFM Sample

AEAUDZ AT LA TERE N, KPFM/EFMAS
TANY IV,

YT AX 5X5mm
EwFH X 4,8,20,40um
SAVINA N BBEF350m




Budget erisors
TO—TARY Y

Spring Constant Resonance Frequency Coating
Type (N/m) (kHz, typ.) Tip side Back side Quantity Cantilever
TAP300 None None 10/50/380
TAP300AL None Al 10/50/380
TAP300GD None Au 10/50
- ElectriTAP300 Cr/Pt Cr/Pt 10/50
Q
S TAP300DLC DLC Al 10/50
= -
o Carbon Spike
..O_. SHR300 AU Au 5
o TAP190 None None 10/50/380
s
"E TAP190AL None Al 10/50/380
o) TAP190GD None Au 10/50
z 20 48 100 130 190 250
= TAP190GB Au Au 10/50
o ElectriTAP190 Cr/Pt Cr/Pt 10/50
©
‘ TAP190DLC DLC Al 10/50
(@]
(IJ TAP150 None None 10/50/380
8 TAP150AL None Al 10/50/380
Z
TAP150GD None Au 10/50
1 rectangular
ElectriTAP150 Cr/Pt Cr/Pt 10/50
TAP150DLC DLC Al 10/50
SHR150 Carbon Spike AU 5
Au
Multi75 None None 10/50/380
Multi75AL None Al 10/50/380
Multi75GD None Au 10/50
Multi75GB 1 3 7 60 75 90 Au Au 10/50
ElectriMulti75 Cr/Pt Cr/Pt 10/50
Multi75DLC
SHR75 DLC Al 10/50
Cont None None 10/50/380
ContAL None Al 10/50/380
ContGD None Au 10/50
007 0.2 04 9 13 17
ContGB Au Au 10/50
ElectriCont Cr/Pt Cr/Pt 10/50
ContDLC DLC Al 10/50
r
0.27/0.06 30/10 i
SiNi None C/Au 307100/300 2 fiangular
(Typ) (Typ) SIN
MFM 1 3 7 60 75 90 Co Alloy Al 10/50 1rediSQUD“
_ AlO None None
'g AlOAI None Al
()
g AIOE Ci/Pt Ci/Pt ¢ reaz:‘g“'ar
AIODLC 0.2/2.7/7 4/40 15/80/150/350 DLC Al
10/50
(Typ) (Typ)

AlO-DD Diamond Al



MOMENTIVE

HOPG(Highly-Oriented Pyrolytic Graphite : SRR S)

HOPGIL. 3000°CEWVV S EE NCRMEMETESIET

TESNfcBN A DO ERMEREN T,

STM/AFMBAZZEET KL, Li-lonZE2 R BB & iR,

SBRERERER. BINR. T/ 7 OX—2FCHLS
M CIE7 27 T VFERICEBOSNET,

Bt dMomentivert DRI/ Y £ 9,

A4 >Fv T (EER)

JL—F TR EPAIRXTLY F(C)
ZYA 12X 12X 1.0 mmt 04=£0.2
ZYB 12X 12X 1.0 mmt 0.8+0.2
STM-1 12X 12X 1.0 mmt REE7E L
ZYH 12X 12X 2.0 mmt 35%15

X1 ESCiEHEBRICEY . 1 EDS @E&Jbb\T ECY,
DELX%@*?“%X%XTFST*%% DTEVETDT. BRFEICBBNEDE EEL,
&z HOPG @DDI%%DT%U?@W)T\ THERE R E LN,

%2 ETAOVRATL Y RIE IFHOPGOEAMEZ TR T /D A—RITBED ET, COEHNEVIFE,
[y r="A <) i@*

HOPGICDWT:

FBEERFEEIA LICEME ERBDBRRICER. NELERZHE L (B2ekmtRin T,
BNRREDLEDESC > CVWAEREERFOBITIERETREEE (HIAIE 350° ¢/mm) Hd
REGERCHEZIS EREZ LB OTCREICH ) ET, COERBEIIERIES & CKDT
T 2EDCEDcH. 2BED mmﬂDJ—kf@%Eﬂ@FLt Tk RABIE AR EET
KO Ed. IEDOEHOPGHIMESNE T,

BE—EREE 2800-3000°CCDRY b TLAT, MESEEZ RIZE,
B, EFAOXTL Y R (MS) 1£05° LUNCGAY . BEE 22260/cm3& 755,
EEFREICZ D CAZINERL. NEREITHEERFTT 20, WEIFEFEREIRD
BEZRETL,

BEERRE 3400 - 3600°CITHBIF DIIE FEBLC. 10Kg/cm3IZBEDENEIA %o
COHEICLYMSIE04° LRGN, It BEERERDEETR I,



nano/%nalytics

nanoAna IytiCS QFM + :/\\ o _’l/ http://www.nanoanalytics.com

nanoAnalyticstHBIQFME Y 1 — ) UIZHARD SPMITHEF+5A T4
FM mode TOEME & QEFIEZFIRFICAIREE T HET 21—V T,
BRP. AKHFREDEE S TEMIERIETT

B

QFMEY a— /LI, AM(Amplitude Modulation) mode&
FM(Frequency Modulation) CQIEFIfHIZH HEI2 LN TESE
Pa1—)LTY . FM modeTldE. KRS, FERFTORIEITHEL
T-CE(Constant Excitation) modeZ#E AL THYFET . ChiTkY,
SPM FO—TW YU TIVICHEBE S5 A5 NhEm/MEL, BRHB.
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A tip—sample force curve obtained with a silicon cantilever
on an untreated silicon wafer (symbols). The right part of
the curve is fitted with a force law describing long-range
van-der-Waals forces (solid line). The repulsive part on the
left increases nearly linear with a contact stiffness of

10 N/m (dashed line)
[H. Holscher, B. Anczykowksi, Surf. Sci. 579, 21 (2005)]
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The top figure shows a Langmuir-Blodget film (DPPC) in
liquid scanned in CE-mode. The observed height of the
layer structure is significantly larger in case of imaging

with Q-Control.
[D. Ebeling, H. Holscher, B. Anczykowski, Appl. Phys. Lett. 89, 203511 (2006)]

A | In FM-mode with constant-excitation (CE-mode) conservative and
i - | and dissipative tip-sample interactions can be directly determined.
i The customized analysis software which is provided with the

QFM-Module enables the user to easily quantify tip-sample forces.
[H. Hélscher, B. Gotsmann, A. Schirmeisen, Phys. Rev. B 68, 153401 (2003)]
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