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Technical Note

Air lon Distribution Methods:

Three Common Methods

In high tech and industrial manufacturing envi-
ronments, static charge can be a serious threat
to product yield and equipment processes.
Static can destroy product or render it unus-
able, or lock up machinery or software. There
are many methods for reducing or preventing
static charge problems when using conductive
or static-dissipative materials that can be con-
nected to ground. Only air ionization elimi-
nates static charge and insulators and isolated
conductors that cannot be grounded.

The power distribution methods used to create
air ions vary in efficiency and appropriateness
for each application. Three common methods
are used in commercial air ionizers:

B Corona
B Alpha
B Photoelectric

Each method generates air ions with corona
ionization the most commonly used method,
particularly in cleanrooms. Each of the three
methods are discussed below.

Corona lonization

AC (alternating current) and DC (direct cur-
rent) high voltage is used to generate corona
ionization. To create corona ionization, the
high voltage is applied to a sharp emitter point
or a small diameter emitter wire, resulting in

Corona, Alpha, and Photoelectric

an electric field around the emitter. This high
voltage field interacts with the electrons in the
nearby gas molecules, resulting in positive or
negative ions, depending on the type of high
voltage that is applied.

AC Corona lonization

To create AC ionization, high voltage is applied
to a single emitter point, which cycles between
negative and positive at line frequency (50/60
Hz). Since the cycles are so fast, there is a high
level of recombination of ions. As the ioniza-
tion depends on the power line directly, it is
difficult to generate positive and negative ions
in equal numbers. The AC ionizer consists of a
single point (blowoff gun or nozzle), an array
of such points arranged around a fan (AC
Blower), a straight line of points (AC Bar), or
an area (AC grid). Ionizers that employ AC
corona must be accompanied by strong airflow
to push ions away from emitter points. This
can be inconvenient since the ionizer must rely
solely on the environment it is installed into for
its airflow, or else incorporate additional fans or
blower devices.

AC corona ionization is most appropriately
used in industrial applications where the ionizer
can be placed close to the charged objects and
cleanliness is not required. AC corona ionizer
designs are often simple and low cost, making
them an attractive choice in many manufactur-
ing environments.



DC Corona lonization

Unlike AC corona ionization, which emits both posi-
tive and negative ions from the same emitter point,
DC corona ionizers emit ions from separate positive
and negative emitter points. Since the ions are emit-
ted from separate points, there is much less recom-
bination of ions. Since ions are emitted indepen-
dently for each polarity, it is possible to monitor and
control the amount and the equality of ions emit-
ting from the positive and negative emitter points.
Various types of monitoring and control systems are
available for DC corona ionizers. As a result, ioniz-
ers using DC corona offer great
degrees of control and fine-tun-
ing. The high level of system
sophistication along with the 1 4
low ion recombination rate also 5 ﬂ
means that DC corona ionizers
are appropriate for ESD-sensi-
tive and contamination-critical
technology applications.

Two types of DC corona ioniza-
tion are employed: pulsed DC
and steady-state DC. Pulsed DC corona
Steady-state DC continuously applies positive high
voltage to half of the emitter points and nega-

tive high voltage to the other half. The ionizer may
contain a single pair of emitters (blowoff guns or
nozzles, and in ceiling emitters), an array of pairs of
emitters (DC Blowers), or a straight line of emitter
pairs (DC Bars). Steady-state DC ionization may be
employed with low or high airflow, depending on
how far apart the emitter points are spaced. Steady-
state DC ionization is commonly used in room
systems, laminar flow hoods, blowers, and blow-off
guns.

Pulsed DC ionizers allow positive and negative
emitter points to be turned on and off alternatingly,
creating clouds of positive and negative ions. lonizers
using pulsed DC may be finely tuned to allow timing
cycles and polarities to operate as exactly needed for
a specific application. Positive and negative emitters
may be set to turn on alternately, usually in a time
period of seconds. In certain areas, a greater propor-
tion of one polarity may be needed over the other, or
the time that the voltages are on may be stretched to
prevent any recombination.
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Ionizers using pulsed DC can be appropriately used
both in and out of the cleanroom, most commonly
in ceiling emitters or bar-type ionizers. It is not ef-

ficient for use in ionizing blowers or blow-off guns.

In the past, pulsed DC and steady-state DC corona
ionizers were fine-tuned manually according to read-
ings taken with environment instrumentation, such
as a charge plate monitor (CPM), with
a manual adjustment on the ionizer
itself. Modern systems used in high
tech semiconductor and flat panel
display (FPD) environments today
employ digital systems that allow a
high degree of exact tuning, usually
remotely with digital interfaces.
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For example, Ion’s digital AeroBars
and digital ceiling emitter allow us-
ers to choose between either pulsed
or steady-state DC ionization as the
application demands, immediately and
without removal of any system components. Adjust-
ments are made using digital remote controls or a
software interface that installs directly into equip-
ment or environment computers, allowing remote
and immediate management of all parameters. Such
parameters include periodic and automatic synchro-
nization of the ion on times, and adjustment of posi-
tive and negative high voltage output levels, which
affect the distance and velocity of ions. Another
feature is the ability to set the exact point at which an
alarm will trigger. Some systems also allow a balance
setting, which corrects the balance of time that one
polarity of high voltage is on versus the other.



Alpha lonization

Some ionizers use a low level alpha particle radia-
tion source to create ions. Alpha sources of radia-
tion have a short range in air (less than 3 cm) with
minimal penetration ability (less than 40 microns
in human tissue), making them safe to use and
handle while providing high ion output. Polonium
210 (Po210) is used as the alpha source. Polonium
210 is a naturally occurring radioisotope that
emits alpha particles that collide with air mol-
ecules and dislodge electrons. The electrons are
subsequently captured by neutral gas molecules.
Pairs of positive and negative ions are the result of
this collision process.

Polonium 210 has a half-life of 138.4 days, during
which the activity of the source reduces by 50 per-
cent. Eventually, the source decays into a naturally
occurring and stable isotope, lead 206 (Pb200),
and in five years all but 0.01 percent of the source
decays completely into lead. Alpha particles can-
not penetrate to the live layers of human skin and
are completely encapsulated, allowing them to be
safely handled and used.

- Alpha Particlas
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Alpha particles

Since alpha sources do not use high voltage to
ionize, electric fields are not created. Since the
ionization process always creates ion pairs and the
ionizer can maintain a zero balance, with no addi-
tional control systems. This makes alpha ionizers
extremely efficient for small and sensitive device
manufacturing such as disk drives.

A disadvantage of alpha ionizers is that they
require tracking (regulations of the Nuclear
Regulatory Commission [NRC]) and most are
only available for use on a lease basis with annual
replacement required.

Photoelectric lonization

Ionizers that are photoelectric, called photon ion-
izers, use deep UV or soft x-ray photons to create
ions using the photoelectric effect. When the pho-
ton passes near the gas molecules in the air it gives
up some of its energy to dislodge electrons, which
are subsequently captured by neutral gas mol-
ecules. Pairs of positive and negative ions result.
The soft x-rays used in photon ionizers have
drastically lower
energy than those
used in the medi-
cal profession.

Advantages of
photon ionizers
include excellent
discharge times
with little or no
airflow, and little
or no chance for
recombination.
Like alpha ioniz-
ers, electric fields are absent since no high voltage
is used, and the ion generation occurs in pairs,
allowing photon ionizers to have a zero balance
without additional control systems. These very
desirable factors make photon ionizers appropri-
ate for extremely sensitive applications and tight
spaces, especially those with little or no airflow.

Photon ionization

Photon ionizers are required by the FDA to be
used in a shielded and electrically interlocked
environment and come with some additional reg-
istration regulations.

emks

lon Systems

MKS, lon Systems
1750 North Loop Road, Alameda, CA USA 94502

Telephone 510.217.0600 or 800.367.2452 | 001
Fax 510.217.0484 CERTIFIED
WWW.ion.com

© 2006 lon Systems, Inc.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


