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Introducing a
electrostatic charge
removal using

"PHOTOIONIZATION"!!

No air flow

(Why!) The soft X-ray exposure volume is
equal to the ion generation volume.

Ion generation constantly occurs over the entire volume exposed to soft X-rays.
Ions generated near the charged object serve to effectively remove the

electrostatic charge, so there is no need for sending generated ions to-

ward the object by an air flow. The Photoionizer also removes electro-

static charges from lightweight parts and powder.

High ion density

lons are generated over the entire

exposed area.

In the corona discharge
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No overshoot

Good ion balance eliminates
overshoot.

If ion generation balance is poor, the positive or the negative ions will
continuously increase in large quantities, resulting in "overshoot"
(generation of static charges of opposite polarity). The Photoionizer,
however, simultaneously generates the same amount of "positive" and

"negative" ions in an ideal balance that prevents overshoot.

No cleaning of electrodes

required

0®

The soft X-ray method is greatly superior
to the conventional discharge method.

Corona discharge ionizers require frequent cleaning of the discharge electrodes
since they become contaminated due to dust adhering to them and so reduce the

effect of neutralizing static electricity.

Photoionizers, in contrast, require no maintenance at all and ensure the excellent
effect of removing static electricity over a long period of time.
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The Photoionizer is a completely new

""photoionization" for clean, easy,
The Photoionizer provides big advantages over the
The Photoionizer throughly ionizes

ions in turn work effectively to remove

The Photoionizer is certain to be the
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Photolonizer

ADVANCED ELECTROSTATIC REMOVER

type of electrostatic remover using

yet effective generation of ions.

corona discharge method which is generally used.
molecules near the charged object so these
electrostatic charges accumulated on the object.
next generation of electrostatic charge
problems conventional electrostatic

speed, environment and reliability.

L12645

No ozone generation

The soft X-ray method does not
emit UV radiation.

Ozone is generated when the air is exposed to specific types of
UV rays (approx. 10 eV). The blue light of a corona discharge
contains this type of UV ray. The Photoionizer, in contrast,
emits soft X-rays into the air to make an ionization. This ion
generation method does not generate any ozone.

No dust particles and
electromagnetic noise

generation

(Why!) The soft X-ray method is greatly
superior to the conventional
discharge method.

<Dust Particles> In the corona discharge method, microparti-
cles in the air are attracted to the electrodes and then diffuse back
as dust particles.

<Electromagnetic Noise> Corona discharge accompanies the
generation of electromagnetic noise.

As long as the discharge method is used, the above problems are
inevitable. In contrast, the soft X-ray method used by the Photo-
ionizer eliminates these problems.

BOTHER FEATURES (L12645)

eCompact: 30 mm x 50 mm x 96 mm
(W x H x D) [head]

Installs even in narrow spaces.

eWorldwide compatible power supply
Accepts 100 V to 240 V AC.

®External control
15-pin D-sub connector.
Operates in two remote modes and provides 4 types
of external outputs.

®CE marking compliance
The Photoionizer complies with CE marking require-
ments therefore can be used in Europe.




A new era of safe and clean-electrostatic removal has now begun.

The Photoionizer-has solved problems such-as''generation of ozone and dust particles' and
"overshoot due to poor ion balance' that often occur in the conventional method.

The Photoionizer can also remove accumulated static charges even on high-speed moving objects
and powders, which have been impossible up until now; by using the corona discharge method.

Here are some problem solutions delivered-by the Photoionizer - the advanced electrostatic remover.

|
[CAUTION] The typical applications listed in this catalog are merely examples and do not constitute
| _ a guarantee that the device is suitable for commercial use or for a particular objective. :

Moreover, this catalog is not guarantee or a concession of intellectual assets. ‘

0: Freel

IC/LCD/PDP process lines

Problem On the IC, LCD and PDP process lines in a clean
room, electrostatic charge may cause serious prob-
lem such as dust adhesion, dielectric breakdown and
corrosion from ozone on peripheral equipment.

The soft X-ray method does not cause diffusion of
dust particles and provides a good ion balance that
allows efficient removal of electrostatic charges with-
out overshoot. Since this method generates no

i | ozone, the electrostatic removal process is kept
aI. ": e clean and safe.

TAPPCO122EA

0
Ouershoot

Large size glasses

Problem Electrostatic charges cause problems such as dust
adhesion during the manufacturing process in clean
room environments. If large size glasses are electro-

statically charged, removing the electrostatic char-
ges from them takes a great deal of time.

In the soft X-ray method, ions are generated over the
entire area exposed to X-rays so electrostatic char-
ges can be quickly removed even from large glass
surfaces.

Transfer System

TAPPCO123EA

High-speed moving objects
(films, printed matters, etc.)

Problem In film manufacturing and offset printing processes
which usually move at high speed, electrostatic char-
ges accumulated on the transfer cylinders may result

in non-uniform printing or cause electric shocks to
the human body.

In the soft X-ray method, ions generated near the film
surface serve to efficiently remove the electrostatic
charges. Even though the film moves at high speed,
the electrostatic charges can be reliably neutralized.
In addition, ions generated by soft X-rays penetrating
through the film, also neutralize the electrostatic
charges on the reverse side of the film, so that the
electrostatic removal effect is greatly improved.

TAPPCO124EA
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lons are generated near each powder
particle because ion generation occurs
over the entire area exposed to the soft
X-rays. So there is no need for a forced
air flow. I
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Both positive and
negative ions
are generated.
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a good ion balance.

If ion balance is poor, too many positive or too many negative ions are
continually present. This is what causes "overshoot".
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LINE UP COMPARISON

Bl PhotolonBar 1.12536

Bl Photolonizer 1.12645

B High Power Photolonizer .11754

&

Photolonizer

ADVANCED ELECTROSTATIC REMOVER

Exterior view

Low

Installation

Small

footprint

—
—

Large

4.9 kV

9.5 kV

Tube voltage Low

High

@®When using a single head unit @®When using three connected head units

50 40 30 20 10 10 20 30 40 50 50 40 30
cm cm cm cm cm cm cm cm cm cm  cm cm cm

Neutralization

range

| Measurement conditions

8 within 1 second ! Measurement conditions

I within 1 second

Shielding

Shielding material

Thickness (mm)

= Shielding material| Thickness (mm
material Shielding material| Thickness (mm) SUS 3049 000 (mm)
SUS304 0.11 - -
: Aluminum plate 1.3
* Using a Photoionbar or Aluminum plate 0.23
Photoionizer requires "soft X-ray PVC 065 Glass plate 1.74
shielding" during operation. The " PVC 29
thickness of the shielding Acrylic plate 3.3 -
material differs depending on Acrylic plate 21.7

SUS 304 0.4
Aluminum plate 7
PVC 10

the tube voltage.

! Charged plate: (1150 mm, 20 pF | [ within 2 seconds ! Charged plate: (1150 mm, 20 pF | [ within 2 seconds
! Charged voltage: 1 kV — 100 V | [ within 3 seconds ' Charged voltage: 1 kV — 100 V | [ within 3 seconds
' Temperature: 25 °C 3 [ within 4 seconds ' Temperature: 25 °C 3 [ within 4 seconds
. !"}’[“Jd,"}'fq %o [ 14 seconds or more . l"}‘[*‘]‘{"}’fi? %o [ ] within 5 seconds
o -
Thin Thick




LINE UP

Photolonizer 1.12645

The Photoionizer is a completely new type of electrostatic remover using
"photoionization" for clean, easy, yet effective generation of ions.

The Photoionizer provides big advantages over the corona discharge
method which is generally used.

The Photoionizer thoroughly ionizes molecules near the charged object
so these ions in turn work effectively to remove electrostatic charges
accumulated on the object.

The Photoionizer is certain to be the next generation of electrostatic charge
removers, since it now eliminates all the problems conventional electrostatic
removers have in terms of object, speed, environment and reliability.

B Dimensional Outline (unit: mm)
@ HEAD: L9491
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The L9873 Photoionizer operates on 24 V dc which is supplied from a
power source in manufacturing equipment. Because the control system
for manufacturing equipment can be used to directly control the L9873,
there is no need for an additional controller that is usually required for
other types of ionizers.

B Dimensional Outline (unit: mm)
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& Photolonizer

ADVANCED ELECTROSTATIC REMOVER

Multiple Four Head Type Photolonizer Controller C11952

The controller C11952 can operate 4-Photoionizer head in
parallel. It should be convenient for the customer who likes to
make synchronization.

A Right: C11952

B Dimensional Outline (unit: mm)

188

210 5 178 D-SUB (15 PIN)
S - o T o
g |=0® & Y% 4 ?E @ﬂ 31
i = o |5 =
0 13| 180 \ | 140 | 30! 30 ‘ 365 | 25 | 25 | 25 | 385 ‘
TAPPA0102EB
CONNECTING EXAMPLE
@ Photolonizer 112645 @ Four Head Controller C11952
i
I i :
5 °]
Head: L9491 Controller: C12646 ;

Up to 4 units of L9491 can be controlled
@ Photolonizer Operate by DC 24 V L9873 simultaneously from one C11952 controller. "1

*1: Head units and cables are sold separately.

Manufacturing
Equipment

i

b Cable: A9654-05 (5 m)
A9654-10 (10 m)
A9654-15 (15 m)

——
Head: L9491




LINE UP

PhotolonBar L.12535

The Photoionbar is an electrostatic charge remover using pho-
toionization that neutralizes static electricity by irradiating the
charged object with weak soft X-rays.To neutralize static
charges, ordinary ionizers generate ions by corona discharge
and send them toward the charged object by air flow. Unlike
these old methods, the Photoionbar emits weak soft X-rays
that directly ionize the air around the charged object to neutral-
ize static charges. The Photoionbar needs "NO AIR FLOW"
and generates "NO DUST" and "NO ELECTROMAGNETIC

NOISE".
B Features
@® Compact size for flexible installation layout @®Low cost
Comes with DIN rail attachment for easy installation and removal ® Low power consumption
@ Static charge neutralization area can be changed ®Long service life
to match production line layout ®Easy to shield

Maximum of 10 ionizer heads can be daisy-chained to cover A
areas up to 2 m wide (recommended). ?r?igIé(e?ﬁtﬁa:cl?ﬁig%rlgﬂeéﬂ?;
@ Eco-friendly (contains no hazardous beryllium) 3.3 mm thick

B Dimensional Outline (unit: mm)

@ HEAD UNIT: L12536
0 )
<t | —
OUTPUT WINDOW
92
CONTROL TERMINAL* CONTROL TERMINAL*
ALERT LED

~

$ o

¢ S — @
@ ﬁ % Weight: Approx. 220 g
DIN RAIL (Rail width 27 mr:\ 16, 60 ‘ 18, AN RAIL (Rail width 27 mm) APPAO1OSED

® CONTROLLER: C12537

ey — T =

He—r=={Ek ?J . ————— — b A

| — — " /:J 7
MJ T 155 T ACCESSORY TERMINAL ™\ HEAD TERMINAL*
132 197 15-PIN D-SUB Weight: Approx. 1100 g

* Connection cable is sold separately TAPPAOT04ES

Hl Connection Cable (unit: mm) [Sold Separately]
@® CONTROL CABLE: A12538-001/-005/-050/-100

| i |
] T
=C] || B d i€/l Qe
(Bl 1~ -
Type No. Connection Between ®
@4 PIN I/O CABLE: A12538-050N/-100N ﬁlgggggg; Head unit and head unit ;88 mm
® | A12538-050 ) 5000 mm
‘ o4V A12538-100 Head unit and controller 10000 mm
ﬂ:oy\] SIGNAL A12538-050N . , 5000 mm
£ < (! =——=ALERTSIGNAL [At2538-100N | "eaduntend PLC 10000 mm
GND *Programmable logic controller TAPPAO105EB
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& Photolonizer

ADVANCED ELECTROSTATIC REMOVER

High Power Photolonizer 1.11754

The L11754 Photoionizer eliminates electrostatic charges by
utilizing a higher output than our previous Photoionizers.
Features still include maintenance-free operation, zero dust
generation, no overshooting (generating static charges of op-
posite polarity), and no need for air flow, yet the L11754 also
boosts static electricity removal performance to drastically
shorten the charge removal time.

Wide-ranging removal of electrostatic charges in a short time
gives a vastly improved tact time on production lines.

B Features

@®Quick removal of electrostatic charges for moving on
high-speed production lines.

O®Effectively removes static charges over a wide range
with a small number of heads.

B Dimensional Outline (unit: mm)
@ HEAD UNIT: L11755

120 75 2-M4 EFFECTIVE DEPTH 8 2Q,, 40 40
P 3
) % 3 @ g o \
8
[ [ I I} 1l 1)
110 2-M5 (for ONE TOUCH FITTING)
180.8 5
195, 65 65
® o] o
® ®
7-M4 EFFECTIVE DEPTH 10 g
o
345 100
TAPPAOO9BEA
® CONTROLLER: C11756
‘ 200 3 216
HAMAMATSU Figh Power i 3 ‘ o
, PONER e [ = . o
o EE R o : €D
4 E™E B 5 e . Gh
- T ¥ [T T
0 21 174 93.5 26.5
N
FRONT VIEW SIDE VIEW REAR VIEW

Control Cable: A10885 (20 m)

TAPPAOO99EA
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HOW TO USE!

ESAFETY

Do X-rays remain in
the space irradiated
with a PHOTOIONIZER?

What is the
wavelength of the
soft X-ray emitted by
the PHOTOIONIZER?

How strong are the
soft X-ray emissions?

What happens if one
is directly exposed to
soft X-rays?

How should soft X-
ray leakage from the
shield be checked?

X-rays immediately disappear when the
PHOTOIONIZER irradiation is stopped.

I
I
I
The generated X-rays fade away when they pass through a substance |
and collide with the electrons in the atoms making up the substance. |
For example, if X-rays are absorbed by a wall 3 meters away, they disap- |
pear in one 100-millionth of a second. (Speed of X-rays = Speed of light

=3 x 108 m/s) I

Peak wavelength is 0.2 nm and the energy is 3 keV
to 9.5 keV."

I
I
I
The PHOTOIONIZER emits soft X-rays at peak wavelength of 0.2 nm?2. |
These soft X-rays have little ability to penetrate objects and are mostly |
absorbed by air or moisture. |
(Note 1, 2: See "Terminology") I

The X-ray dose at a distance of one meter from the
output window of the PHOTOIONIZER is 15 mSv/h"?,

This value varies with the distance. The longer the distance, the lower
the intensity. The shorter the distance, the higher the intensity.
(Note 1, 3: See "Terminology")

Direct exposure to soft X-rays can cause skin or :
eye burns similar to burns received from intense I
ultraviolet rays. I
I
I

Always install the PHOTOIONIZER head in an X-ray shielded cabinet or
other shielded location where the body is not directly exposed to X-rays.

We recommend survey meters.
Please contact us for more information.

I
I
I
Soft X-ray leakage can be checked with a survey meter. |
In Japan, the PHOTOIONIZER is in compliance with health and safety |
regulations legally enforced to prevent physical problems due to ionizing |
radiation. X-ray leakage from the shield must be measured to ensure

health and safety. To use the PHOTOIONIZERs more safely, we recom- I
mend using a calibrated survey meter (e.g. Hitachi Aloka Medical, Ltd.) |
when measuring X-ray leakage. |

Terminology Note 1: Average output of the L12645 and L9873.

Note 2: nm (nanometer) are a unit of length.
1 nm=10 m (one billionth of a meter).

Note 3: Sv or Sieverts are units of absorbed dose of radiation in a body.
Sv/h indicates the absorbed dose per hour.
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& Photolonizer
How should the Soft X-rays can be securely shielded by filling the |
shielding equipment gaps or creating a structure (Labyrinth structure) :

be installed? that does not allow X-rays to leak out linearly.

Example of shielding equipment

Survey meter

Although X-rays are slightly scattered by air and reflected by an
object, providing a sleeve-like opening at the workpiece entrance
and exit prevents X-rays from leaking out from the opening.

Does refection or As with light, soft X-rays have the “reflection” and
scattering occur in “scattering” properties.
the soft X'ray beam? Soft X-rays are slightly scattered by air and reflected by an object as

shown below. Place shielding material not only on the X-ray emitting
side but also on other sides (for example, backward).

X-ray dose distribution
HPhotolonizer L12645

240 uSv/h
305 uSv/h B :

12
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ESAFETY

HOW TO USE!

Are there any
equipment
registration required
before using the
PHOTOIONIZER?

Do the soft X-rays
cause changes to or
have adverse effect
on the charged
objects?

Is ozone generated
by the soft X-ray
exposure?

When necessary, how
should disposal of
the PHOTOIONIZER
be performed?

Yes, there are possibilities. Please comply with lo-
cal safety and health regulations.

The PHOTOIONIZER might have to be registered before use and safety
testing is usually required by local regulations in your area that deal with
radiation or X-ray hazards. Consult our local sales office to find out more
about these registration requirements.

No, there are no changes nor adverse effects.

Under normal operation, no problems will occur.

If an object is continuously exposed to soft x-rays emitted from the PHO-
TOIONIZER for several days, some deterioration may occur. The PHO-
TOIONIZER does not utilize or produce radioactive materials.

The PHOTOIONIZER has been used in semiconductor and liquid crystal
process lines. No problems with reliability or deterioration have occurred.

There is no generation of ozone with the PHOTO-
IONIZER.

The principle of the PHOTOIONIZER is quite different from the corona
discharge ionizer which generates ozone and causes adverse effects on
the surroundings (such as producing corrosion on objects and peripheral
equipment). The PHOTOIONIZER, however, has no such problems.

Please follow the applicable regulations regarding
disposal of hazardous materials and industrial
wastes in your country, state, region or province.

Beryllium is used as the output window material for the PHOTOIONIZER
heads except for the PHOTOIONBAR (L12536).

e ——— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
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& Photolonizer

ADVANCED ELECTROSTATIC REMOVER

HEPERFORMANCE

How long does the Once removing electrostatic charges, its effect
electrostatic removal last as long as the object is stationary.
effect last?

state at zero volts can be maintained as long as the object is stationary.
However, if additional electrostatic charging phenomena such as friction,
contact or movement are applied to the object, the neutral condition may

I
I
I
Since the PHOTOIONIZER ensures a good ion balance, the neutralized |
I
I
not be maintained. |

control capability?

Does the Yes, it has. :
PHOTOIONIZER have It is possible to control the soft X-ray irradiation (ON/OFF) using a re- |
remote ON/OFF mote control terminal. |

I

How fast are Approximately 0.1 seconds. :
soft X-rays emitted in I
I
I
I

The PHOTOIONIZER emits soft X-rays generating ions 0.1 seconds af-
response to ON/OFF ter turning on the controller "ION" switch. This X-ray irradiation also
switching? stops 0.1 seconds after turning off the "ION" switch. There are no resid-

ual X-rays.

How frequently There is no need for daily maintenance. :
should maintenance The PHOTOIONIZER has a high-performance stabilized circuit that en- |
I
I

be performed on the sures the device performance for a long time.

such as, inside a
vacuum chamber?

PHOTOIONIZER?
_______________________________________ —
What is the Mean time to failure 14800 hours. :
apprOXImate life time Mean time to failure 14800 hours. The accumulated operating hours are [
of the displayed on the indicator of the control unit. |
PHOTOIONIZER? |
* PHOTOIONIZER is warranted for one year from date of delivery. |
_______________________________________ ]
Can the We recommend to use an ultra-violet light-type :
PHOTOIONIZER be electrostatic remover. I
us_ed for Charged Efficiency of the electrostatic charge removal effect of soft X-ray, drops |
objects under sharply when the surrounding air pressure is reduced. In such environ- |
reduced pressure ments, we recommended the ultra-violet light-type electrostatic remover. |
I
I




B Specifications

Parameter L12645 L9873 L12535 L11754
Replace Head L9491 — L12536 L11755
lonization Method Soft X-ray exposure

Type Soft X-ray tube
lonization | Tube Voltage (DC) 9.5 kV 4.9 kV 15 kV
Source | Tube Current 150 pA 150 puA 1000 pA

Beam Angle 130° 130° 120° 130°
Input Voltage AC100 V to AC240 V DC24 V AC100 V to AC240 V AC100 V to AC240 V

(50 Hz / 60 Hz) (50 Hz / 60 Hz) (50 Hz / 60 Hz)

Power Consumption 11 W Max. 7 W Max. 45 W Max. ® 50 W Max.

. Head 0.35 kg 0.4 kg 0.22 kg 1.73 kg
Weight I Controller 0.5 kg — 11 kg 1.41 kg
Operating Ambient Temperature 0°Cto +40 °C
Storage Temperature -10 °C to +60 °C
Operating Ambient Humidity Below 60 %

Storage Humidity Below 80 %
CE (LVD EN61010-1:2010) yes yes yes yes
(L)J?? gsf 2four head controller ves no no no

®When 10 head units are connected for use.

— A SAFETY PRECAUTIONS
* Soft X-rays emitted from this product are harmful to human health. Take adequate precautions to avoid X-ray exposure.
* When using this product, always install the head inside an X-ray shielded cabinet or other shielded location with utilizing interlock mechanism.

— A PRECAUTIONS TO USE
* These products are high precision device. Handle it carefully so as not to apply shocks and vibrations.

* The internal ion generator (soft X-ray tube) is a vacuum tube consisting of a glass envelope that may crack or rupture if subjected to shock. Do
not apply strong shocks or vibrations to these products.
These products were designed for natural air cooling. Do not install it inside a small, air-tight container or locations where the generated heat
cannot dissipate.
To install the head, always use the mounting screw holes in the metal base on the bottom of the head.
If these products does not operate correctly, turn the power off and check the cable connections. Then turn the power on again and recheck
operation. If still inoperative then this product might be defective. Contact us for proper handling or repair.

— LEGAL REGULATIONS INVOLVING THIS PRODUCT
These products must be used in compliance with health and safety regulations enforced to prevent the bodily harm caused by ionizing radiation.
Users of these products must be familiar with the applicable laws that regulate use of X-ray emission devices. For more details, refer to interna-
tional or domestic laws and regulations on ionizing radiation and comply with the required procedures listed there.

— WARRANTY PERIOD
These device are guaranteed for one year from date of delivery, whichever comes first.
The warranty extends only to replacement of the products. The warranty does not cover damage due to misuse or natural calamity.

* 23 patents (Japan, Taiwan, China, Korea, U.S.A. etc.)

Informahon furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2014 Hamamatsu Photonics K.K.

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com
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