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Chapterl Facility Requirements

INTRODUCTION

Chapter 1

The MultiProbe AFP Nanoprobisra precision instrument designed to provide a stable environment for
probing with multiple Atomic Force Probe (AFP) heads. It is optimized for noise attenuation, a small
footprint and a minimum of required support facilities.

The purpose of this document is to outline the facilities requirements for the AFP. These requirements

aredesigned to ensure that the installed tool will meet the published specifications for the system.

DOCKING AND TRAVEL REQUIREMENTS

Ensure yourshipping dock is equipped to handleliveries on atandard palleb n y €

1.3 metres)and that there is a cleapath from the dock toyour designated install locatianA full AFP

&

pHE

ol as

system, including the AFP X series Nanoprober ships in four crates. A pallet jack or forklift rated to 1800
pounds (680 kg) is required to move the heaviest of théestaOnce the enclosure is unpacked it will

YSSR | YAYAYdzy Ot SINIyOS LI GK 2F
standard distribution of AFP components among the crates along with theioajmate weight and
dimensims.
Crate Contents Weight Dimensions (DWH)
Acoustic Enclosure
1800 Ibs 53 x 45 x 74 (in)
1 TS140
818 kg 1.3x1.1x1.8(m)
X-Series Platform
Electronics Rack 200 Ibs 45 x 33 x 78 (in)
2
91 kg 1.1 x0.8x2(m)
Workstation Console 300 lbs 48 x 48 x 60 (in)
3
136 kg 1.2x1.2x1.5(m)
AFP Heads 600 Ibs 48 x 48 x 48 (in)
4
Azoom 273 kg 1.2x1.2x1.2(m)

0 ¢ £1 befow Gves thead
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Control Box

Monitors

Power Supply Box

AFP Computer

Optional Accessories

Table 11 - Contents and Weight of AFP X series Nanoprober ShipQirgges

FACILITIES

The AFP Nanoprober requires a minimum of facilities to be fully functional.

Power Outlets

Chapter 1

Two outlets on a singliphase 100V to 230V AC with a 15A circuit breaker on each are required. The

actual line voltage available at the instisitation should be communicated to MultiProbe at the time of

purchase. These outlets should be within 10 feet of the electronics rack.

Vacuum

Vacuum for the sample chuck is provided by a floor mounted vacuum pump supplied with the system.
As an alternativehouse vacuum may be utilized. The house vacuum system must supply a vacuum of

between 20in and 35in Hg. In this case the supply line should be in the form of ANJer@iA R 0 §
diameter tubing within reach of the final AFP installation. Further it nhestconnected to the AFP

2 dzi

vacuum reservoir in order to compensate for vacuum fluctuations that may lead to increased

measurement noise.

The Work Space

To accommodate the Multiprobe AFP system, adequate room dimensions are required for the

instrument and a8 2 OA I G SR

g2NyadGliArAz2yed | PpQEMMQ F22i

Tablel.2 below outlines the space required by individual components.

Station

Dimensions

Depth x width x height

Page 15
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38.25in x  52in »65.5in
AEKENcIsed AFPX-series Nanoprober
(2.32m x 1.09m x 1.7m)

36in X 26in X 72in
Rack mounted electronics
(:91m x .63m x 1.8m)

54in x 36in x 48in
Work Console
(Imx1.3m x 1.2m)

Tablel.2 - Minimum Space Requirements for the AFP
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The AFPnay be arranged in either a right or left handed configuration. A 4tiginid configuration is

pictured in figurel with relevant dimensions given in feet. These dimensions are a suggested minimum
GAGK | Of SINXyOS 2F cé¢ 0 S havdéryinciedsédicldarahcy iRdesirgdS | Ct
for service and maintenance.

Note. Figure 1L shows the acoustic enclosure with the door open depicting the space required to
operate the hood. The footprint of the enclosure is given as figuzdelow.

f 2-0 3-00 |-60 4-00 6 ’—7

-0

[

2-110

Figure 11 - Right side AFP configuration
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-~ 3200 - 4X O 400
- 2
36000
(3 L3 ° { ‘
-
Y/
N Z.

Figurel.2 - Enclosure feet dimensions

NON-IDEAL LOCATIONS

Several environmental factors degrade system performance and may affect the ability to collect data.
These factors include but are not limited to, floor and acoustic vibration, temperature fluctuations and
lab cleanliness. Locations known to have a negadifect on the performance of the AFP include:

Large open lab space3hese areas tend to have larger temperature fluctuations due to their exposure
to air currents from air conditioner units etc. as well as higher than normal background noise lavels an
increased people traffic. All of these factors are generally detrimental to the performance of the AFP.

Raised FloorsRaised floors are susceptible to low frequency acoustic vibrations that are difficult to
filter out even with the active isolation tdd used in the AFP. In order to meet the published
performance specifications the AFP should be installed on a concrete Slab. Where required installations
that utilize reenforced steel risers to an underlying concrete slab will also be acceptable iR&gpire

2 above for the size and spacing of the enclosure feet. It is not necessary to provide risers for the rack or
the work console.
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Upper Level FloorsUpper level floors are subject to the same elevated noise and vibration issues that
affect raisel floors. For the same reasons outlined above it is recommended that the AFP is installed on
the ground floor whenever possible.

ROOM TEMPERATURE AND HUMITITY REQUIREMENTS

Variation in room temperature should be minimal and ideally not more tharf@ifh any 18minute
period during any part of the AFP analysis procdd$smidity rangeshould be stable and controlled to
<65% RH +5% Probe tips exposed to high humidity levels oxidize and attract particulate
contamination at a faster rate rendering them-usable for AFP analysis.

STRAY ELECTRIC/ MAGNETIC FIELDS
There should be less than 500 mG (<50 uT) peak stray magnetic field, <2mG (<0.2 fid)ppaik
time-varying magnetic field and <1V/m petiepeak timevarying electric field.

VIBRATION REQUIREMTS

The floor of the provided work area is required to meetexceed thelSOVGE vibration standard
(125°A Y Kk & £ o-3DaBy maxidaumzamglitugeA ground level room, built on a concrete slab usually
provides an adequate platform for the AFP systefhe AFP noise pass/fail criteria will be subject to the
vibration level measured during the site survey prior to delivery.

AMBIENT AIR FLOW VELOCITY

A maximum air flow velocity of 0.0051 0.041m/s (1- 8ft/min) is recommended. Clean room
classification for AFP system work area better than class 100,000 increases airflow and may degrade
performance specifications of system. AFP drift and stability ofaobs is often a result of transient
airflow in excess of the recommended maximum velocity. All air ducts around the AFP instrument may
be redirected if necessary to achieve these requirements.

Please contact a MultiProbe customer service or sales sgmtative for further information relating to
either this document or the facilities requirements for the AFP system.
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Chapter2 Sdety Requirements

LASER SAFETY

CAUTION/IFS
oa ot i

MMOW
CmsilLMm

A Warning: Hazardous laser exposure is present in each AFP head.

A Warning: Never look directly INTO the laser beam.

Warning: Always wear protective eyewear that blocks 635nm laser diode radiation when
an exposed lasdream is present.

A Warning: Never open the AFP head. ContdcttiProbeif service requires opening a head.

The U.S. Department of Health, Education and Welfare regulates and classifies all laser products
sold in the United StatesdultiProbeproducts comply fully with laser perfomnce standards estab
lished by Center for Devices and

Radiological Health (CDRH) Regulation 21, parts 1040.110d0d1L1, Code of Federal Regulations.
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@@6

Laser ON LED
M ILTI

ROBE
P '\ @

Figure2.1- Location of Laser on Indicator

When the laser for a head is on,iadicated by the amber or green LED on the top of thedh@igure
2.1), laser light will be emitted from the aperture with the following output parameters:

Beam Type Guided AlGalNP laser diode <.70mw M
Wavelength 635 nm (typical)
Optical Power <0.85 mW

Beam diameter at 1 mm

Beam Convergence (1 .88x

Figure 2.2 Laser Output Parameters

The laser light emitted from the AFP may be harmful to the human eye. Always wear eye pratemtiod
an exposed laser beam. Direct or diffuse laser radiation can inflict corneal injuries.|dtdveirectly into
the laser beam. Select protective eyewear that blocks 635 nm laser diode radiRtiotextive eyewear is
available fromMultiProbe
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Laser Aperture

m
4
T<
35
e 28

Red arrow indicates
direction of laser beam

Figure2.3- Laser aperture on each AFP head ahéd direction of the beam

Laser safety labels are located on each of the AFP heads as shown in the following photos.

E Warning: Do notremove any of the laser safety labels from the AFP system.

Figure2.4- Locations of laser safety label on side of each AFP head
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Avoid
EIPQSI.II'E
Laser light is amitted
fromn this aperturs

Figure2.5 Location of Laser Safety Label on side of each AFP head

CDANGER>

Figure2.6- Location of Laser Safety Label on the bottom of each AFP head

The user will NEVER need to open the AFP h€adtactMultiProbeif you want to open the head.
MultiProberecommends a ser@nnual service to ensure that the AFP remains canpWith the CDRH
regulations. ContactMultiProbeto schedule a calibration of the AFP. Specific labeling is required by
Federal Regulations on all laser products.
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FCCSTATEMENT

A This equipment has been tested and found to comply with the limits of FCC Part 15 and

EN55011 Class A. These limits are designed to provide reasonable protection against harmful
interferencewhen equipment is operated in a commercial environment. This equipment generates, uses,
and carradiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications.

ELECTRICAL SAFETY

Warning: To reduce the risk of electric shock, do not remove any metalsciN@user
serviceable partsiside. Refer servicing to qualified service personnel.

A Warning: Always keep all components plugged into the surge protector provided with the
AFP systenAlways plug the surge protector directly into a three prong recepthate
provides single phase 1{20VAGt least 15 amps, or 22B30VAC at least 9 amps. Also
insure that the ground prong of the receptacle isr@msied to earth ground.

A Warning: During normal operation, the AFP instrument is energized. Some live circuits are
exposed, an@ccidental contact is possible. Potential exposure is less than 30 volts RMS,
42.2 volts peak, 240 vedtmps,and 20 Joules. (See NFPA14®, IEC 204, UL 1950 &
1262, IEC 950).

Warning: Do not cover chassis ventilation slots or block enclosure openings. Adequate
space must be prided for all chassis ventilation holes.

Warning: For continued protection against risk of fire, replace only with the same type and
rating of fuse.

Warning: Disconnect power and unplug unit from wall before installing or removing
device or servicingnit.

AEK ENCLOSURE

Warning: There are pinch points on the back of the AEK enclosure when the hood is moved from the
closed to the opeposition.
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pinch points

Figure2.7- AEK with hood in closed position
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Chapter3 Introduction to tool

INTRODUCTION

Before using or powering up the AFP system, you must be familiar with the stage controlstfeadse
sample stage, chuck, and AZoom optics, as described in this chapter. To power up thefslistertine
procedure in Chapter.7

Figure3.1- AFP systm

HARDWARE COMPONENTS

c Caution:Moving the stages (heads, sample stage, and AZoom optics) can result in damage to the
tips, piezelectric stages, and sample if used improperly. If unsure of the relative positions of
these components, brintpe tips andsample stage into their safe state, as described on page
37.
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AEK Enclo
AZoom Optics

MPII AFP Head

Coarse
XYZ Positoner

Figure3.2- Components in AEK enclosure.

AFP TIPS

The AFP Tungsten tip can generate both topography and current imagesteinporary deep sub
micron structures.MultiProbe has designed &ariety of tips for different applications, and every tip
is prequalifiedforr@ A &G yOS fSaa GKIFIY mnamo

Page 27



MultiProbe User Manual Introduction to Tool Chapter 3

application module PCB

tip PCB

cantilever
retro-reflector
needle (not visible in photo)
Figure3.3- AFP Tip Figure 3.4 Tip Handling

The quality and condition of the AFP tip is as critical to successfujmabing as the sample prapation.
Therefore, tips should be handled carefully, as follows:

o Always store tips in the box witheHid closed and protected by a static bagd in a Nitrogen
cabinet when possible

¢ Always handle tips with tweezers, never with fingers.

e Make sure you are statically grounded when handling tips.

¢ Never touch the needle or cantilever.
It is a good idea to keep track of thendition of your tips in a log.

HEADS

The XBase can accommodate upsxheads. The heads are mounted at equal angles around the
sample chuck. Each head is assigned a letter, and the sequence proceeds in achiicketion. The
relative positions of the heads are fixed, allowing the Multiscan software to orthogonally scan with all
heads in unison. Their orientation is graphically represented in the Multiscan software interface as a
top-down view (as shown at righ
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