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Cover Image Descriptions

1. Type I Collagen - Second resonance mode phase (Dual AC Mode) data overlaid on the topography. 4pum scan.
2. Patterned Cardiac Myocyte - Epifluorescence overlaid on AFM topography, 92um cell.
3. Single Crystal Garnet Thin Film - 72pm scan. Sample courtesy of Mitsubishi Gas & Chemical.

4. PMMA Latex Spheres - Aggregate of colloidosomes formed from the flash-curing of methacrylate
emulsion droplets that are stabilized with 400nm PMMA latex spheres. 50um scan. Image courtesy
of J. Benkoski.

5. Laser Ablation Crater in Sapphire — Crater in a sapphire substrate hit with a femtosecond laser pulse,
followed by annealing to develop the step structure. Steps on the surface are 3 angstrom atomic steps.
A small chunk was blown out of the center of the crater. Image courtesy of S. MacLaren (sample courtesy
Fumiya Watanabe, UIUC), University of lllinois at Urbana-Champaign.

6. Dentin-Enamel - Indentation on dentin (left of crack) and enamel (right). Each horizontal line of indents
performed at same force both left and right of the crack. 70um scan. Sample courtesy of D. Wagner and
S. Cohen, Weizmann Institute of Science.

7. Periodic Structure on a FE/Al Thin Film - Periodic structure on a Fe(30nm)/Al(120nm) thin metallic
film on glass substrate produced by Laser Interference Metallurgy. The sample was irradiated with an
interference pattern produced with three laser beams. Because planar laser waves are applied, this
structuring can proceed for the macroscopic diameters of the laser beam and consequently it allows

a fast functionalization of surfaces with dimensions of technical relevance. Image courtesy of A. Lasagni,
Department of Materials Science, Functional Materials, Saarland University, Germany.

8. lomega Zip Drive - lomega Zip 1GB drive write head. The MFM phase signal was overlaid on top of the
topography, 20um scan.

9. Pollen Grain - AFM Z sensor image, AC in air, 55um scan.



Installation and Operation Manual

Version 04 08

4/8/2008



Table of Contents

Chapter 1 MFP-3D™ Introduction.......cccccceveevueneenvennennes 18
1.1 OVEIVIEW ..ttt st st sa et eb e 18
1.2 MEFP-3D™ System OVEIVIEW .....cceivuiriiiiiiiiniiiiiiienieietecsie st ssese s ssese e 18
1.3 MFP-3D Stand-Alone (IMEFP-3D-SA™).....cccecevininiiiiiiiciiineciieeceeeseecsnnee 18
1.4 Technical SUPPOTL c.c.vvviuiiiiiiiiiiciccttc e 23
1.5 Software Update POLCY ......cevuiviiiiiiiiiiiiiicciciiccic 26
1.6 Manual Distribution Policy .......cccccociviiiiiiiiiiiiiiiiiiicc 27
1.7 Manual Update POLiCY .......cccoeviviiiiiiiiiiiiiiiiiccccc s 27

Chapter 2 MFEP-3D™ Safety.......ccoovveieiiiiiiiieiiene, 29
2.1 OVEIVIEW ..ttt b s sa et st sa e ens 29
2.2 Safety ReqUITEMENtS .....ccviviiiiiiiiiiiiiiiiccic e 29
2.3 Safety Precautions. ..ot 30
2.4 Light Source Safety .......ccooviviiiiiiiiniiiiiiciic e 31
2.5 Power Supply SAfety .....ccccviiiiriiiiiiiiiiiiiiii e 32
2.6 LabEIS v 33

Chapter 3 Facilities ......c.cooeveiiriiieiiiieicccc 34
3.1 OVEIVIEW ettt 34
3.2 POWET ..ottt s 34
3.3 FOOPIINT eiviiiiiiiiiiiiiccictc s 34
34 WEIZRt. i e 36
3.5 LOCAtION cevniiiiiiiiiciciiietc ettt bbbt e 37
3.6 INPULS vttt s 38

Chapter 4 Installation .......cccceceeeeveniienenieineneeneneereneenes 39
A1 OVEIVIEW .ttt sb e e bbb sn e 39



4.2 ChooSe @ LOCAION ceeiitiiiiiiieieieieeeeeeeeeeeeeeeee ettt eeee et eeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeaeeeeeeeeeeeeees 39

4.3 Install the COMPONENLS ....couiiuiiiiiiiiiiiiiiic e 40
4.4 Tnstall the WOrKStation....ouieeueecuieriieesiieeieeseessteestie et esreesteeeaeesseessseesssesseesssessssessseenseens 43
4.5 Tnstall the COntrOllEr ...uuiiuiiiieeciieeieeieeeieeeee et et e et e steeseeesteesreeesaeessaessseesssessnaeseenseeas 45
4.6 INStall the BaSE ..ueieeiiiiiiiieiiiieeiieecit ettt ettt e st s et e st e e s aae e e aaeeenene 50
4.7 Install the Head ...ccooviieiiiiiiiecie ettt e s e st e aae e aae e aa e e 53
A8 POWEI-UD vttt s 54
4.9 POWET CONMECTOTS 1.vvveeuvieririerieeeieerteesieesteeaeesseessaesseassessseessseesseessseesssesseessessseesssesnsees 55
4.10 Initiate the SOTEWATE cevveeeieirieeiieeie ettt ettt et e st esate e e e st e e saae s seesneenseesnns 58
Chapter 5 Set-Up & Operation ......ccccceeeevveevveenenneenuennenne 60
5.1 OVEIVIEW ...ttt st sa bbb sn e b susne e 60
5.2 Components of the MEP-3D™ ........ccccoiiiiniiiiiiics 60
5.3 Cantilever Loading .......ccoccoiiiiiiiiiiiiiiiiiiiiiii 74
5.4 Subassembly Controls.........ccccuviviiiiiiiiiiiiiiici e 79
5.5 Aligning the Light Source and Zeroing Deflection.........ccoceueevirieiinciiniiinienincieeees 85
5.6 Cantilever SEleCtion ... ..ot 91
5.7 Using the Controller.......cocoiiiiiiniiiiiiiiieieiieniciet ettt 100
5.8 SigNal ACCESSIDILLY ...veuvveurirenirieieieirieeet ettt ettt ettt 103
5.9 Data Channels.....c.couiiiiniiniiiiiniiiiieciece et 109
5.10 Imaging Feedback.......cccooiviniiiiiiiiiiiiiiiiiiiicic e 119
5.11 Imaging Basics: What Is Scanning?.........ccoovviviiiiiiiiiiininciiiccccien, 124
5.12 Using the COmPULET .....ccuiiiiiiiiiiiiiiiiiicc s 131
5.13 Using the SOFtWAre ......ccocvuiiiiiiiiiiiiiiiiciicc s 134
5.14 Powering-Up the System.......ccoeviiiiiiiiiiiiiiiiiiciiiiccciccc s 135
5.15 Thermal Power Spectral Density (PSD).....ccccooiiiiiiniiiiiiniiiecieeeeeeeeeeeeeeeees 136
Chapter 6 AC Mode Imaging in Air.....cccoceverereeneenennee 139
0.1 OVEIVIEW ...uiiiiiiiiiiciiiiccc e 139



6.2 Cantilever Selection and Loading and Light Source

ATIZNIMIENT. 1ottt ettt a et e 146
6.3 Setting-Up the SOftWAre.....c.ccevuiviiviiiiiiiiiiiciccc s 146
6.4 Tune the Cantilever........covecirieineiinicireeecre ettt ettt 148
6.5 Sample Preparation and Loading ........ccocceiviiiiiniininininiiiiiiniiiiceciciee 151
6.6 Software and Hardware Initialization.......c..cccevveviiiiiiniiiiiiiiniininiiiiicicicnccccieicens 155
0.7 ENGAZING .ooviiiiiiiiiiiiiiiiiicc et s 156
6.8 Start SCANMNING .ocvivviiiiiiiiiiii e e 161
6.9 Saving Your Images........cccocuiiiiniiiiiiiiiiii 164
6.10 Advanced Topics: Phase and Digital Q Control .........ccceeivieiniiiiiieniniinecicieees 164

Chapter 7 Contact Mode Imaging in

7.1 OVEIVIEW ..ottt 182
7.2 TREOTY .ttt 182
7.3 Operation: Setting Up the SOftware ........ccecveviivininiiiiiniiiiiiiiciecceeeeee 187
7.4 Troubleshooting: Contact Mode in All......cceeeoirueenieiniecnieicineeeeeeiee e 199
7.5 Lateral Force IMICIOSCOPY ....coviuiiuiiuiiiiiiiiiiiiiiiicicic s 202

Chapter 8 AC Mode Imaging in Liquid.......cccccoerveeaenene. 206

8.1 OVEIVIEW ..uiiuiiiiiiiiiitcie sttt sa e bbb b e neaesa e 206
8.2 TREOIY ..ttt 206
8.3 General Procedure Using the Water Droplet Technique .......cccccovviiciniiinicnininncnnnee. 208
8.4 General Procedure Using the Closed Fluid Cell.........ccccoviiiiinininiiiiiniiiiiiiniiis 223
8.5 Recipes for Imaging Samples........ccccviiiiiniiiiiiiiniiiiiiiiics 224

8.6 Sample Experiment: Atomic Force Microscopy Imaging

of Bacteriorhodopsin.......ccciuiiiiiiiiiiiiiiiiii s 225
8.7 Recommendations and Troubleshooting for AC Mode

Imaging in LIQUId c..ocveiriiniiiiiiiiiiiiiiciece et 241



Chapter 9 Contact Mode Imaging in

FIUEA ottt 245
9.1 OVEIVIEW .ttt sb et 245
9.2 General Procedure ..........ooiiiiiiiiiiiiiiii 246
9.3 Operation: Setting-Up the Software.........cccceviviiiiiiiiniiiiii 247
94 ENZAZE..coiviiiiiiiiictct s 247
9.5 Optimizing Parameters..........cceovvuiiiiiiiiiiiiiiiiiiiic s 247
9.6 Measuring Vertical FOrces.......coviviiniiiniiiiiiiiiiiiiiccicicicccccccn 248
9.7 Troubleshooting and Maintenance..........c.coeeeeeueirueninieiniieneeieeseeeeeeee e 249
9.8 AdVANCEd TOPICS .uvevniriiieiiteieteec et 250
9.9 RefErenCes. . .viviiiiiictiiicctc 258

Chap ter 10 Force Plots ....c.ccovveriinienienienicciceeiieeenees 260
10.1 OVEIVIEW ..uiiiiiiiiiiccicict sttt b e be e 260
10.2 Theory: Getting Oriented........oceeirueiriiiriiirieiieieeeeeee et 260
10.3 Contact Mode Force Plots......ccccouiiiiiiiiiiiiiiiiiiiiiiiicicciicccsicee e 269
10.4 AC Mode FOrce PLOts.....cuccveuiirieinieiieinieicieeeereeee ettt 275
10.5 AdVanced TOPICS veveveuerirueirieirteirteeet ettt s 278

Chapter 11 Lithography .......ccccceceerienieniinienienicnieeenees 281
11,1 OVEIVIEW .ttt et s 281
11.2 Theory and Getting Oriented..........ccuvueiriiiriiiiniiiieeeceeeeeeee e 281
11.3 Operation: Setting-Up the Software (IMicroAngelo) .......ccceeevveerierenirennrerinrerenecennee 283
11.4 Operation: Setting-Up the Software for Litho Groups ........cccceeeevvvivcenieviinininenicnnencns 286
11.5 Operation: Setting-Up the Software for Litho Step ......ccccviviviiiiiininiiiiiiiiiiis 287
11.6 Advanced TOPICS c.coveveueiririeriiiiiiecictetcce et 289

Chapter 12 Macros and Savant Writing .........ccccceeceeeueennens 292



12,1 OVEIVIEW ..uvveieeeireeeeeeciteeeeeeetteeeeeeteeeeeeeaaeeeeeesaseeeeessaeeeessseseseesssseeeenssssseesensseeesenssseesennes 292

12.2 Creating Functions in Igor .....cccccviiiiiiiiiiiiiiiiiiccs 292
12.3 Function Basics......ccccviviiiiiiiiniiiiiiiiiicici s 293
12.4 Flow Control Templates........ccvecirueirieiniiuirieeniereieeneeseeeseessesessesesae e seseeseseenens 294
12.5 Waves: Part L...ccoooiiiiiiiiiiiiiiiicce s 296
12.6 Dealing With Data Folders ..........ccooiiiiiiiiiiiiiiicic 297
12.7 Waves Part II: Back to Waves and Igor Functions.........ccccoovviniiiiiniiniininins 299
12.8 Strings and Variables .........cccciviviiiiiiiiiiiiiiici 301
12.9 Callbacks: Functions and Commands..........ccccovuiviiiiiiiniiiininiiiiiiicccs 302
12.10 Syntax Issues and the Exception character \..........ccccoeiviiiiinininiiininiiiiiiincncs 304
1201 EVENLS coviiiiiiitiiicct s 305
12.12 Time Scaling and MFP-3D™ Programming ..........cccceecurueereiinieinnennnenieeseeeeenens 308

12.13 Useful Commands for Programming with the MFP-



List of Figures

Figure 1.1 MFP-3D-SA™ base model........ccccccvvrviuiininiiiininiiiiciiiiciccne 20
Figure 1.2 MEFP-3D-BIO™ ......coiiiiiiiiiiciicccceeceeee 22
Figure 1.3 MEP-3D-CE™ ..o, 23
Figure 2.1 Light Source Warning label..........ccccoccoiiiininiininniniiinnn 31
Figure 3.1 Schematic of MFP-3D-SA™ (dimensions are in inches).............. 35
Figure 3.2 Schematic of MFP-3D-BIO™ (dimensions are in inches) ........... 36
Figure 4.1 Recommended System Footprint .........ccccvveviniiniiinicniiiiniinenncnns 40
Figure 4.2 Workstation Layout..........ccccccuviiniiiviiniiiiiciccce, 44
Figure 4.3 Controller Placement.........ccccceeeiiviiniininininiiiniiniininccieicicnecnen, 45
Figure 4.4 Controller Connections - Back.......cccccoeceviiiiivinininininiinincnne. 46
Figure 4.5 Controller Connections = Front.......ccccecevevvviiniininininniiniincncnnne. 47

Figure 4.6 Light Source Remote Plug (Shown greater than actual size for
e [ :%1 B PRSPPI 47

Figure 4.7 Fuses on back of MFP-3D™ Controller (Bipolar controllers and

High Voltage Bipolar controllers have four fuses) .....c.coceeeevuruecreneruercrennnnnn 49
Figure 4.8 Stand-Alone (SA) Base ......ccoueeviriiineiiniiiicicceeeeeeeee, 51
Figure 4.9 Unpark the MEP-3D™ ......ccocviiiiriiiinnccrereecceeeeseee 52
Figure 4.10 MFP-3D™ Standard Head.......cccovvrieuiinnnciinccnncccne 53



Figure 4.11 Head Installation and Connections .........ccecceveieiiinicniiiiinncnnne. 54

Figure 4.12 A Power Connections — Back of the Computer B Power

Connections — Back of the Controller 56

Figure 4.13 Controller POWer ........cccccovuiiiiiiiiiiiiiiiiicccce, 57
Figure 4.14 Computer POWer ......ccccoiviiiiiiiiiniinininiiiiicicnccccecrccce 58
Figure 4.15 MEFP-3D™ Icon....cccoviviiniiiiiiiiiiniiinicrcicceceeeerce e 59
Figure 5.1 Schematic of the Standard Head with OptoPort Options............. 61
Figure 5.2 Standard Head, side VIeW ......ccccevviveriiiiiiiiniiniiniiiicicieiceee 62
Figure 5.3 Schematic of the Nanopositioning System (NPS™) ..................... 64
Figure 5.4 Piezo Hysteresis Loops......cccoviiiiiiiiiiiiiiiiiciciccccce, 65
Figure 5.5 Piezo Creep ..ot 66
Figure 5.6 Optical lever detection components...........coeeevrurvinicneiiccnennennne. 69
Figure 5.7 Amplification of cantilever deflection (not to scale) .........cccueuunee. 70
Figure 5.8 Segmented photodetector quadrants..........ccceevvviviniiiniiciinninnen, 71
Figure 5.9 Deflection and corresponding spot positions on photodiode......... 72
Figure 5.10 Cantilever Holder Stand...........cccooeviviiiiniinininininiiiiiccnne, 75
Figure 5.11 Expose the Spring Clip......ccccecveviivininciniiiiiiiiinciicicieece 76

Figure 5.12 Prepare the Cantilever Holder. Figure A Remove from Head.
Figure B Place in Holder ........cccovuiiiiiiiiiiiiiiiiiiiciicce 77

10



Figure 5.13 Inserting a Cantilever .........ccccceviiiiiniiiiiiniiiniincniciccne 78

Figure 5.14 MFP-3D™ Head ......ccooouiiiniiiiiiiiicicce, 79
Figure 5.15 Optical Detector Adjustments (PD, LDY and LDX)................. 80
Figure 5.16 Photo Diode (PD) ......ccccceoviviiiininiiiiiiiiiiccicccicccne, 81
Figure 5.17 Bottom View Stand-Alone Base.........ccccccvviiiiniiiniiniicninnnne, 82
Figure 5.18 Sample X and Y Position.......ccccoevveviviriiiiinininciiiiiicnicicene, 83
Figure 5.19 Focus on the Cantilever........ccccooiviivininiiiiinininiiiiiciciccnn, 85
Figure 5.20 Sum and Deflection Meter Window ........ccccecviiiivcniiinnncnnne. 86
Figure 5.21 Bottom View Camera X and Y Position.......c.cccceveviiiiiiiiinncnne. 96
Figure 5.22 Adjustable BIO Base Plate ..., 97
Figure 5.23 Optical Axis Alignment X and Y.....ccccoeiviiinninnennencnccene. 98
Figure 5.24 Sample X and Y Position........cccoeiviiiiiiiiiincicce, 99
Figure 5.25 MFP-3D™ Controller Front ........cccccooviiviiiniinniiniinicnie, 100
Figure 5.26 Controller Rear..........ccccouviviiiiiniiniiiiiiiiccicce, 102
Figure 5.27 Schematic of the Crosspoint Panel..........cccccoovviiiiinnnn 107
Figure 5.28 Contact Mode No Feedback ........cccoviviniiiiniii 120
Figure 5.29 Contact Mode Feedback........ccccovviiiiiininiiiiiiiii, 120
Figure 5.30 AC Mode Deflection Signal and Cantilever Motion................. 121
Figure 5.31 AC Mode No Feedback .........ccocovuiiviniiiiiiniiiiiiicicciine, 122

1



Figure 5.32 AC Mode Feedback ......ccccooueuieiiininiiiiiiniiiiicicciccecce, 122

Figure 5.33 Fast Axis X Piezo Drive (at 0° scan angle). Y-axis of graph is
piezo voltage; X-axis is time. The rounded caps (blue regions) are called the
turn-around, where the fast axis changes direction. Data from the turn-around

is not typically saved, though it is possible to access it for special applications.

Figure 5.34 Slow Axis of Raster Scan. Y-axis is Y piezo voltage (scan angle
0°); X-axis is time in image. Axis limits are zoomed in to show the same

region as in Figure. The blue sections denote turn- around regions. ............ 126

Figure 5.35 X-Y Motion of the Tip across surface in raster imaging. The X-
axis is the fast axis drive, while the Y-axis is the slow axis drive. Less than 3
scan lines are shown to better illustrate the concept. The blue sections denote

turn-around FEZIONS. .....ceviiviiiriiniiiiiiinieieccce e 127

Figure 5.36 Slow Axis of Ortho Scan. In image, Y-axis is Y piezo voltage (scan
angle 0°); X-axis is time. Axis limits are zoomed in to show the same region as
in preceding Figure (Slow Axis of Raster Scan). The blue sections denote
turn-around regions. Approximately 7 scan lines are shown here, each

comprising two steps (one for Trace and one for Retrace). .....ccccccvvrerueuencnce. 128

Figure 5.37 Motion of the Tip Across Surface in Ortho Imaging. The X-axis

is the fast axis drive, while the Y-axis is the slow axis drive. Three scan lines

are shown. The blue sections denote turn-around regions. ........ccceceeeeueuennee 129
Figure 5.38 Drift Correction Parameters, Master Panel............cccccocniinins 130
Figure 5.39 Computer Tower Front......cccocceecneceneinninnenicneneercenee 131
Figure 5.40 Computer Tower Rear........cccoceeevveiniiincinieinieencceeseeee, 132

12



Figure 5.41 Video Port Connections. The older “Barney” version is shown on

the left and the new connectors on the right........cccceceviiiiinniiininn. 133
Figure 5.42 Power-Up the System........ccceeveiviniininiiiiniiniiininicieccinieee, 135
Figure 5.43 Master Panel, Thermal.......cccccccveiiniiiniiinninneecnceece, 137
Figure 5.44 Thermal PSD Graph in Air.....cccocoveiineinnienneniciecneeeenee 138
Figure 6.1 Basic Principle of AC Mode......cccocecerveirreniinineinicineencenee 140

Figure 6.2 AmpDef. The amplitude, A, and peak-to-peak amplitude, Ap-p,
for a sinusoidal signal.........ccceceviiiiiiiiiiiiiii 142

Figure 6.3 Setting the Imaging Mode in the Main Tab, located in the Master

Panel ..o 147
Figure 6.4 Data Channels in the Master Channel Panel .............c..cccc....... 147
Figure 6.5 Master Panel, Tune .......ccoocceveevieniiiiniincieeeceeceecee, 150
Figure 6.6 Sample PoSitioning.........cccocevueeieiriniiniiininienicincncieeccseseenene 153
Figure 6.7 Sum and Deflection Window™........ccccecuviniiinninininnninincnnennen 154
Figure 6.8 MEFP-3D™ IcOn.....cccuvviiviiniiniiiiiiiiniinicniccciercescccecnene 155
Figure 6.9 Master Panel, Main .......ccocoeivciiiiiniininininiiiciicccccccieee 157
Figure 6.10 Tune Tab, located in the Master Panel ........ccocoeeivenincincnnnee. 158

Figure 6.11 Cantilever Tune Window. Typical tune for the Olympus AC160

CANTILEVET 1t eetteee ettt ettt eee e e e eetae e e eeeataaeeeeaaaeeeeesnseeeeessseeeennraeeean 159

Figure 6.12 SUM and Deflection Meter; the Z voltage is at its maximum, the
Z piezo is fully extended. ..o 160

13



Figure 6.13 Sum and Deflection Meter; Z voltage is centered ..........ccueeee. 161
Figure 6.14 Initiating the Scan and Saving Images.........ccccocevviiiiinininnnns 161

Figure 6.15 In and Out Of Phase. A, the red curve, represents the reference
wave. B, the black curve, is “in phase” (@ = 0°) with the reference while the

blue curve, C, is “out of phase” (@ =180P)....cccccevrerrernerrcrneenecneeees 165
Figure 6.16 Lagging Response Curve. ......ccccevvivirininciiciininininciiiicnee, 167

Figure 6.17 SHO Diagram. Simple Harmonic Oscillator model. A mass, m, is
attached to an oscillating base through a spring with compliance, k, and a
dashpot with dissipation, b. The mass responds with an amplitude and phase

that depends on the driving frequency ........cccocoeviviiiiininiininiiiice, 169

Figure 6.18 Resonance Curves. Calculated response curves of the cantilever

amplitude and phase using equations SHO Amp and SHO phase............... 172
Figure 6.19 Attractive and Repulsive Regimes .....cccceceeveeneienincnncnnncnnee 174

Figure 6.20 Don Quixote. Height and phase image of a Don Quixote
lithography on a polycarbonate surface. Sharp surfaces increase the likelihood
of repulsive interactions. This gives a large negative phase contrast over the

etched ridges in the polycarbonate sample. ......ccoceviveiiiiiinininininiiicnenne. 175

Figure 6.21 Q-Control. Comparison of resonance frequencies with and

without Q-control of four cantilevers ........cccceeveeveererieniienieeienieneeeceeees 176
Figure 6.22 SEBS Polymer sample, with and without Q-control................. 177
Figure 6.23 Response Time versus Q. .....cccceeveerueineiiniieninenieicieeseeecenen, 177
Figure 7.1 Saving Options in the Master Panel..........ccccccoviniinnnnnnnn. 187

14



Figure 7.2 Imaging Mode in Master Panel.........cccccocoviiiiiniiiinnnn. 189

Figure 7.3 Data Channels in Master Channel Panel ........cc.cccocooiinnen. 189
Figure 7.4 Primary Scan Parameters, located in the Master Panel................ 192
Figure 7.5 Initiating the Scan, Master Panel .........ccccccoeviivinininninininnnnne. 196
Figure 7.6 Secondary Scan Parameters ........cccccevvevivvniiniiniininininiiicnee. 197
Figure 7.7 Blurry Topography Image ........cccceveeeieieneinnicneencceceeceene 199
Figure 7.8 “Triple” DNA Molecules.........ccooeeviviriiuiininiiicinininiecenineenencnnns 200

Figure 7.9 Cross-Section: Theoretical Lateral Scan Line, for a theoretical

topography. The low friction areas on the topography are marked in red....202
Figure 8.1 Typical Sample Mounting .........cccoceeeueeveeereienineneeneeeeeene, 207

Figure 8.2 Typical sample mountings: A: Gold deposits on a glass slide. B:
Mica disc glued to a glass slide. C: HOPG attached to a glass slide............ 209

Figure 8.3 Close view of how to pre-wet the cantilever with a pipet before

immersing it in HQUid.....ccooevivenieiiiiiiniiccce e 212

Figure 8.4 Master panel, Thermal tab ........ccccccvviiiiininniviiniicinncccne 214

............................................................
...........

15



