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Electron tube devices, developed by harnessing technologies
accumulated over long periods of time and involved in cutting-edge 2
scientific research, are key devices for measuring the unobservable
and capturing the undetectable. Our electron tube devices are still
evolving, via the use of new technologies, into more compact,
lightweight, sophisticated and versatile products optimized for
specific uses and environments, and their evolution expands the
application fields of the equipment where they are installed.

Hamamatsu Photonics provides a wide range of electron tube
devices that play active roles in a diverse array of fields including
medical care, spectroscopy and analysis, semiconductor industry,
biotechnology, and academic and scientific research. This brochure
introduces innovative electron tube devices that we have newly
designed and manufactured to push their performance even further.

View this brochure in an Internet-enabled environment.
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In vitro diagnostics includes clinical tests for diagnos-
ing diseases, disorders and infections by examining
the cells, genes, components, bacteria and viruses
contained in a specimen (sample to be inspected). In
recent years, in vitro diagnostics contributes to sup-
porting drug discoveries including development of
COVID-19 vaccines and therapeutic drugs. To expand
these diagnostic applications ever further, Hamamatsu
Photonics provides high-sensitivity detectors with the
various features needed to meet demands for rapid
and accurate inspections.
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In Vitro Diagnostics

Immunochromato-Reader
C10066 Series

" Immunochromato-Reader

Immunochromato-Reader C10066 Series

Lateral flow reader ideal for development and quality Product lineup
control of Immunoassay reagents Model Type No. Measurement method Measurement target
The immunochromato-reader is a lateral flow reader that achieves high sensitivi- Standard absorption C10066-10 Absorption method gﬁjcé-_tt))zs;zcé i(;llcc))rrlliirrl]zss
ty and reproducibility by applying our advanced photonics technology for mea-
suring light. The immunochromato-reader can detect reagent reactions with high
sensitivity and accuracy and thus improves the reliability in research and devel- Standard fluorescence C10066-50
opment of immunoassay reagents. We also welcome OEM inquiries so please Fluorescence method Europium
feel free to consult us. High-sensitivity C10066-60
fluorescence
Features
+ High sensitivity: Detects lines impossible for human eyes to identify The C10066-60 offers a significantly improved signal-to-noise ratio achieved by reducing noise to one-third that of the
) T o C10066-50 while amplifying the signal up to about 8.6 times.
ACT0066-60 + High reproducibility: Measurement variations less than 3 % )
_ + Reagent compatibility: Detects color development and fluorescence lines ® Waveform when sample was scanned with C10066-60 (Typ.)
I Click here for more information on this product. 5 10 — C10066-50
- — C10066-60
0.8

o
~
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https://www.hamamatsu.com/jp/en/product/life-science-and-medical-systems/immunochromato-reader-Lateral-flow-reader.html
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In Vitro Diagnostics

Immunochromato-Reader
C16171 Series

" Immunochromato-Reader

Immunochromato-Reader C16171 Series T
Lateral flow reader engine optimized for installation into Product lineup
equment Model Type No. Measurement method Measurement target
The C16171 series is a lateral flow reader engine designed for a small footprint Standard absorption C16171-10 Red-based color lines

allowing installation into other equipment and with functions spanning mea- (ex. colloidal gold)

surement to analysis. The C16171 series offers the same high performance as Absorption method

the C10066 series and is optimized for installation into equipment, contributing Standard absorption C16171-11 Blue-based color lines
to rapid customer development of lateral flow readers. We also support OEM
supply so please feel free to consult us.

Standard fluorescence C16171-50

Fluorescence method Europium
High-sensitivity

C16171-60
fluorescence

PCB

Motor control
LED control
Detector amplifier
Signal processing

Cartridge
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A flow cytometer is an analytical instrument extremely
useful in biological applications such as cell cycle anal-
ysis, cell analysis by cell surface antigen and cell sort-
ing. Recently, flow cytometers are using multicolor fluo-
rescent dyes and becoming more compact and light-
weight yet deliver a higher throughput. At Hamamatsu
Photonics we are developing unique products to meet

the new needs of rapidly evolving flow cytometers.

Flow Bylunmairy

Photosensor Modules (GaAsP / GaAs / InGaAs Photocathode) NEW Spectrum Detector Module
H16200 / H16201 / H16204 Series Devt. H15441-20

Flow Cells — AR (Antireflection) Coating . Shoz‘lzagglég—?::mb"es

Flow Cytometry Structure

Spectrum detector module

Photosensor modules

Laser Photodiode

(Photomultiplier tube)
(Photosensor module)

Photodiode
(Photomultiplier tube)
(Photosensor module)
Flow cell
Flow cell



Flow Cytometry

Photosensor Modules (GaAsP / GaAs / InGaAs Photocathode)

H16200 / H16201 / H16204 Series
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Photosensor Modules (GaAsP / GaAs / InGaAs Photocathode) H16200 / H16201 / H16204 Series

Devt.

High-sensitivity photomultiplier tube modules that help
boost flow cytometer performance

These are photosensor modules with a GaAsP photocathode, GaAs photocath-
ode and InGaAs photocathode ideal for multicolor flow cytometry where fluo-
rescent reagents for longer wavelengths are increasingly being used and high
sensitivity detectors are required to measure the narrowed bandwidths of fluo-
rescence wavelengths. These photosensor modules have been newly devel-
oped to keep pace with these new trends and requirements. We will keep
aiming for even higher sensitivity to help boost flow cytometer performance.

Product lineup
Type Type No. Photocathode

H16200-40 GaAsP

Side-on type with pin output H16200-50 GaAs
H16200-61 QLIS InGaAs
H16201-40 GaAsP

Head-on type with cable output H16201-50 [ GaAs
H16201-61 InGaAs
H16204-40 GaAsP

Side-on type with cable output H16204-50 GaAs
H16204-61 QLTS InGaAs

Fluorescence spectra of fluorescent reagents (Typ.)

Longer-wavelength fluorescent

reagents are being developed.
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Flow Cytometry

| NEW | Spectrum Detector Module
H15441-20

Spectrum Detector Module H15441-20 N

Photomultiplier tube module that performs simultaneous multi-wavelength measurements with high accuracy

The H15441-20 is a palm-sized 6-channel spectrum detector module capable of simultaneous multi-wavelength measurements. The internal filters
can also be customized according to the fluorescence and scattered light to be measured.

Starter Kit for Simple Evaluation

We also offer a starter kit that includes a drive circuit for the
H15441-20. This starter kit has a USB port for connecting to
a PC to use the supplied sample software that controls a +5
V power supply, operating voltage, gain adjustment of each
channel, and data acquisition. It also has an SMB terminal
that outputs a signal for making measurements with an
oscilloscope, etc.

Oscilloscope

Fiber flat cable

H15441-20 Starter kit




Flow Cytometry

Flow Cells — AR (Antireflection) Coating
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Flow Cells — AR (Antireflection) Coating Devt

Laser
Reflected light
b 4

R4 AR coating

 Ancoing
\

Incident light \%

I Click here for more information on this product.

Flow cells with low reflectance over a broad
spectral range

A flow cell is a glass product having an optical surface capable of
optical measurement as well as having a flow path for the sam-
ples. The laser wavelength range for flow cytometers is expanding
to cover a broad spectrum from the UV to near infrared region. To
keep up with this broader wavelength range, we have added new
products to our flow cell lineup which have an AR coating to exhibit
low reflectance over a broad spectral range. This will reduce laser
noise or namely stray light, and improve the flow cytometer's mea-
surement sensitivity.

Reflectance after depositing an AR coating (Typ.)
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Flow Cell Assemblies J12800 Series N [ Dewt

(target wavelength: 400 nm to 650 nm)

Easy-to-use flow cell assemblies with high
performance

The J12800 series flow cell assemblies are made with the plastic
and metal parts essential for delivering fluid to the flow cell. Be-
sides repeated stability and stable laminar flow, the J12800 series
has other great features including alignment-free operation, use of
commercially available tubes, and easy mounting. Each assembly
offers easy use along with high performance.

Product lineup

Type Type No. Flow channel size (mm)
J12800-000-A3A QL8 [J0.15+ 0.025
Squaretype | J12800-000-A4A [10.2+0.025
J12800-000-A5A [10.25+0.025
J12800-000-83A [ [10.15+£0.025
Thin type J12800-000-B4A [T [J0.2+0.025
J12800-000-B5A [ [J0.25+0.025

High-Voltage Power Supply


https://www.hamamatsu.com/resources/pdf/etd/Flow_Cells_TPMZ1011E.pdf
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In laser microscopy using confocal laser scanning mi-
croscopes and multiphoton excitation microscopes,
photosensor modules incorporating photomultiplier
tubes are becoming widely used to detect fluorescence
and scattered light from samples. Hamamatsu Photon-
ics is constantly working to improve on this technology

for compound semiconductor photocathodes to en-
hance photomultiplier tube sensitivity to still higher

MleOSCOpy | F o levels.

L *-'J\

Laser Microscopy Structure

Photosensor modules
Photosensor module

Laser

>
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G\

I/
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Laser Microscopy

Photosensor Module (GaAsP Photocathode) | NEW |
H15460-40 | Devt

I 10x Larger Area for Multiphoton Excitation Microscopy

Photosensor Module (GaAsP Photocathode) H15460-40

Photomultiplier tube module with a large effective area Imaging example
and built-in high-frequency band amplifier @ Observation of deep mouse brain

The H15460-40 photosensor module employs a GaAsP photocathode photo-
multiplier tube. The effective area is 14 mm square making it ideal for multi-
photon excitation microscopes. The H15460-40 also includes an amplifier
with a frequency band of 30 MHz and a current-to-voltage conversion factor of

Area: 3 mm x 3 mm
Depth: 500 pm from brain surface

0.02 V/pA.
Effective The large photosensitive area allows observation of deep tissues in a wide field-of-view which is one of the great fea-
I Click here for more information on this product. D14ar;e; Effective tures of multiphoton microscopes.

area
#5 mm Provided by Masanori Murayama, Ph.D., RIKEN Center for Brain Science (CBS)

H15460-40 Conventional type

11



https://www.hamamatsu.com/jp/en/product/optical-sensors/pmt/pmt-module/voltage-output-type/H15460-40.html
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Laser Microscopy

Photosensor Modules (GaAsP / GaAs Photocathode)
H16200 / H16201 / H16204 Series

I For Better Image Contrast Without Protection Circuit

Photosensor Modules (GaAsP / GaAs Photocathode) H16200 / H16201 / H16204 Series " hew W Dewt

Easy-to-use photomultiplier tube modules with a wide dynamic range Spectral response (Typ.)

100

These photosensor modules use a GaAsP photocathode photomultiplier tube. These achieve a wide dynamic range with a maximum output
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Laser Microscopy

| NEW | Photosensor Modules (InP/InGaAsP Photocathode)
H15620-25/-45

" For NIR Detection

Photosensor Modules (InP/InGaAsP Photocathode) H15620-25/-45 ONEW |

Compact, easy-to-install photomultiplier tube modules Spectral response (Typ.)

10

i i i i i
~— InP/InGaAsP photocathode (suffix: -25) J
— InP/InGaAsP photocathode (suffix: -45) -

LA

The H15620-25 and H15620-45 photosensor modules employ an InP/InGaAsP photocathode photomultiplier tube. Compared to the conven-
tional type (H10330C series), these photosensor modules are designed to be compact making them easier to install in laser microscopes.

B
| |
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Quantum efficiency (%)

\
\

\
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I
|
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7

1500 1600
Wavelength (nm)

Conventional type

H15620-25/-45 (H10330C series)
Main unit: (W) 100 mm x (H) 163 mm x (D) 150 mm
(W) 80 mm x (H) 60 mm x (D) 126 mm Controller unit: (W) 102 mm x (H) 131 mm x (D) 279.5 mm

13
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Vg Jugetromairy (i3)

lon Detector with Lead-Free MCP Devt.
Mass Spectrometry (MS)
Structure

Dual Mode Electron Multiplier EMADION™
R15244

lonization

Sample (Gas)

(lonization-Assisting Substrates DIUTHAME)

To conform to recent environmental regulations, Ham-
amatsu Photonics is developing eco-friendly “lead (Pb)
free” products. Next-generation ion detectors are also
simultaneously under development that come assem-
bled with a semiconductor AD (avalanche diode) capa-
ble of high current output, high-speed response, and
long life.

Ceramic Channel Electron Multiplier CERARION®

L -
R14747-80 lonization-Assisting Substrates DIUTHAME

Separation Detection

Electron Multiplier EMADION
(Ceramic Channel Electron Multiplier CERARION)

Linear mode

Reflectron mode

il

lon Detector with Lead-Free MCP

14
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Mass Spectrometry (MS)

lon Detector with Lead-Free MCP

| TOF-MS (Time of Flight MS)

lon Detector with Lead-Free MCP Dev,
Lead (Pb) free ion detectors conforming to environmental regulations Gain (Typ.)
105 T T
= — Lead-free MCP
——— Conventional MCP
Hamamatsu Photonics is developing a new type of ion detectors that incorporate a lead (Pb) free MCP (microchannel plate) designed and /,/
developed to conform to recent environmental regulations. These ion detectors exhibit the same performance as the current products and 10t =
so will prove a satisfactory and eco-friendly replacement. = —
0} /
Structure 100 /
Lead-free MCP Conventional MCP 7
lon lon
1062300 700 800 900 1000 1100
] Newly developed glass plate
I Resistive layer [ Conventional glass plate Supply voltage (V)
] Lead-free layer [_] Lead-containing layer
[ Electrode [ Electrode
A 27 mm dia. lead-free MCP
Installation example
Lead-free MCP
MCP Assembly MIGHTION® + lon-electron conversion [ e S e o her
with Lead-Free MCP « Multiplication of small current 1
(Gain: 1 to 10%)
o . A ®
CI\:/E:ETIO,(N 'S ?r; IOCT fdete:/lt((:)rp US":]g @ .Q/ ‘Qo” *© (Electron collision gain: 100 to 800)
ination of lead-free (micro- ;;___o*?;______;___.o___;______;_-‘
channel plate) and semiconductor AD Aperture ' 0000 .jo.o [
i ' 1 (Avalanche gain: 1 to 102
(avalanche diode). o1 ":; ! eca0e0 s08cR0 | (Avalanche gain: 1 to 10°)
Multpication of large curent 77
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Mass Spectrometry (MS)

Dual Mode Electron Multiplier EMADION™
T R15244

| ICP-MS (Inductively Coupled Plasma MS)

Dual Mode Electron Multiplier EMADION™ R15244

Devt.
A new type of ion detector that delivers a wide dynamic Dynamic range (Typ.) Output waveform (Typ.)
i i 1011 T T T T T T T 103 20
range and long service life . [ —— he
Conventional type (R13733) counting signal 0
109 |- - - - R15244 analog signal 0t 2 \\ ) / /
The EMADION is a new type of ion detector utilizing a combination of electron T 1 - 108 2 S 20 FWHM: 9 ns
multiplier and semiconductor AD (avalanche diode). Compared to our currently g X 107 g 5 \ \ l FWHM: 3.5 ns
) . o . . O S .40 f
available product (R13733), the EMADION offers better time response charac) g 1 R 7% 5 3 \ I / — Risoas
- L . . 3 105 - L= Q o -HV: -1800 V _|
teristics, longer service life and a wider dynamic range. © . O 2 AD: 4200 V
O 104 - 1010 5 ©
K] -1 <) © Gate: 300 V
2 10 . 1011 o -80 —— Conventional type (R13733) —
<< L E \\y -HV:-1800 V
102 = 10-12 100 +HV: 1000 V |
101 e 10-13 Gate: 230 V
100 10-14 -120 ‘ ‘
105 104 103 102 101 100 10! 102 103 104 105 106 -10 0 10 20 30 40
Relative input Time (ns)
Circuit diagram Analog output Focus electrode co

c1 Pulse output
I

I

Dyt Dy2 Dy3 Dy4 Dy5 Dyé6 Dy7 Dy8 Dy9 Dyl0 Dyi1 Dyl2 Dyi3 Dyi4 Dyi15 Dy16

R20

R12 [ R13 [ R14 | R15

Active divider
circuit

-HV Gate voltage +HV
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Mass Spectrometry (MS)

Ceramic Channel Electron Multiplier CERARION®
R14747-80

I Q-MS (Quadrupole MS)

Ceramic Channel Electron Multiplier CERARION® R14747-80

Lead-free ion detector customizable to meet user equipment specifications

CERARION is a lead-free channel electron multiplier that employs a ceramic structure with high design flexibility and robustness. The
shape and the number of channels can be customized to meet user equipment specifications. When mounted with a conversion
dynode, CERARION can measure ions of both polarities by changing the polarity of the voltage applied to the conversion dynode.

Gain (Typ.)

Gain

109
108
107
106
108
104
108
102
101
100

7

7

—— R14747-80

— Standard type (R14747) 7
| |

—— Conversion dynode supply voltage: -10 kV —

Chann?I electron m‘ultiplier 0U‘I" supply volte‘age: -100 V

1500 2000 2500 3000 3500 4000

Channel electron multiplier IN supply voltage (V)
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Mass Spectrometry (MS)

| NEW | lonization-Assisting Substrates DIUTHAME®

I MALDI-MS (Matrix Assisted Laser Desorption/lonization MS)

lonization-Assisting Substrates DIUTHAME®

Devt.

lonization measurement support tool broadens the range of Product lineup
possible applications with an expanded lineup Type Type No. Product photo yﬁ;ﬂﬁifs‘” Channel diameter (mm)
DIUTHAME is an ionization-assisting tool that eliminates the matrix required by the
i ) i For mass spectrum 16 channel A14111-3-2 16
MALDI technique. Just placing a DIUTHAME substrate on a sample swiftly pro-
motes ionization. There is no background noise originating from the matrix, and no W;‘#;‘&'g ecff}?cqgﬂs 3
pretreatment of samples is required. DIUTHAME brings high reproducibility and measurement 70 channel A14111-3-3 70
ease-of-handling to mass spectrometry by serving as a completely new ionization
tool that can be readily used by all MALDI mass spectrometer users.
Standard A13331-10-1
Pril‘lciple Place the DIUTHAME Wait until the molecules Irradiate a laser beam 4 The target molecules are $10
on the sample in the sample rise to the onto molecules that have desorbed and ionized due
surface by capillary action risen to the surface to the effect from the fine Blotting*’ A13331-10-1B
Set the convexo-concave structure
© Molecules Laser °
on the sample rise to the . e
surface on . )
N\ e \ >0 For mass imaging Standard A13331-18-3
Tissue slice ' t ' ' ' \ Y [} e —
oy, l I Products can be 18
e mumuj l l I l selected according to 1 ®
the size of the .
. measurement sample Blotting™! A13331-18-38 I
Application examples
» MS imaging of frozen fried chicken using blotting method + MS imaging of polymer material by mist extraction method using a humidifier
+ MS imaging of chocolate + MS imaging of black rice Standard A13331-5019-2
* MS imaging of fresh strawberry using blotting method + MS imaging for mouse brain using vapor extraction method 49%x18
+ MS imaging of mouse brain + Skin analysis by MS imaging using blotting method Blotting*' A13331-5019-28
* MS imaging of flower petal using blotting method + MS imaging for chemorepellent of slime mold using blotting method
° MS lmaglng Of mdUStriaI material Usmg bIOttlng methOd ° ngh Spatial reSOlUtiOﬂ(S Um) MS lmaglng Wlth Simple pretreatment *1: Blotting is a measurement technique for transferring the components of the sample surface from the back side of DIUTHAME.

I Click here for more information on this product. 18


https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_FrozenChicken_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_chocolate_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_Strawberry_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_Mouse_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_flower_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_Industry_eng.pdf
https://www.hamamatsu.com/jp/en/product/optical-components/DIUTHAME.html
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_polymer_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_Blackrice_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_vapor_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_human_skin_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_slime_mold_eng.pdf
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/02_ETD/DIUTHAME/DIUTHAMETech_Mouse2_eng.pdf
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In printing and bonding applications where demands
for higher speed, higher quality, and higher added value
never cease, Hamamatsu Photonics helps vastly im-
prove the throughput and yield by supplying products
backed by advanced photonics technology.

To do our part in assisting with environmental regula-
tions and SDGs (Sustainable Development Goals) that
are becoming much stricter in recent years, we are also

Pf]”ﬂ”gj ."J“.'.J B!)”!J]”g focusing on providing solutions that are friendly to both

people and the environment.

Linear Irradiation Type UV-LED Unit
LIGHTNINGCURE® LC-L5G GH-103A

Linear Irradiation Type UV-LED Unit Linear Irradiation Type UV-LED Unit
LIGHTNINGCURE® LC-L5G GC-113A LIGHTNINGCURE® LC-L5G GA-107

Low-Energy Electron Beam Source
EB-ENGINE™ (Wide Type) L16379

UV-LED Spot Light Source
LIGHTNINGCURE® LC-L1V5

Printing

Bonding

Linear Irradiation Type UV-LED Unit

LIGHTNINGCURE LC-L5G UV-LED Spot Light Source LIGHTNINGCURE LC-L1V5

(Linear Irradiation Type UV-LED Unit LIGHTNINGCURE LC-L5G)

@
\_ UV pinning

e
_ UV pinning

\‘ _\_ UV pinning
‘ Linear Irradiation Type UV-LED Unit
LIGHTNINGCURE LC-L5G

(Low-Energy Electron Beam Source EB-ENGINE)
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Printing and Bonding

Linear Irradiation Type UV-LED Unit Linear Irradiation Type UV-LED Unit Linear Irradiation Type UV-LED Unit
LIGHTNINGCURE® LC-L5G GH-103A LIGHTNINGCURE® LC-L5G GC-113A LIGHTNINGCURE® LC-L5G GA-107

UV-LED Spot Light Source
LIGHTNINGCURE®LC-L1V5

Linear Irradiation Type UV-LED Unit LIGHTNINGCURE® LC-L5G

Air-cooled UV-LED light sources that deliver industry’s highest output power in their class

Hamamatsu Photonics now offers a new lineup of linear irradiation type UV-LED light sources. These include models using our proprietary air-cooling method and nitrogen purge system as well as a product warranty extension option.

Proprietary air-cooling method Proprietary nitrogen purge system Product warranty extension option

Using our proprietary air-cooling method perfected by thermal Nitrogen purge reduces the stickiness of UV ink caused by This is an optional service to extend the product warranty by
analysis technology specialized for air cooling and proprietary oxygen inhibition. Our proprietary nitrogen purge system calculating the actual life of the UV-LED light source based
cooling structure and materials developed totally in-house, we delivers effective nitrogen purging using a minimal amount on the user’s operating conditions and usage environment.
have designed a cooling mechanism with still higher perfor- of nitrogen, allowing high-speed transport of 150 m/min at a

mance that achieves high output power yet is compact and nitrogen quantity of only 27 L/min.

lightweight.
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Printing and Bonding

Linear Irradiation Type UV-LED Unit Linear Irradiation Type UV-LED Unit
LIGHTNINGCURE®LC-L5G GH-103A LIGHTNINGCURE®LC-L5G GC-113A

Linear Irradiation Type UV-LED Unit LIGHTNINGCURE® LC-L5G

GH-103A L NEW GC-113A L NEW

High-end model with industry's highest output power High-power pinning model capable of segment lighting
(air-cooling, 24 W/cm?) in its class

This UV-LED light source delivers high output power, enough to allow
high-speed transport and effective pinning of white ink. Using the RS-485 com-
munication also improves the versatility and ease of use.

The GH-103A is an air-cooled UV-LED unit that achieves the industry’s highest
output power in its class by utilizing our proprietary air-cooling method. The
GH-103A also employs our proprietary nitrogen purge system that performs
effective nitrogen purging with a minimum amount of nitrogen. This also allows
high-speed transport which has been difficult to do up to now with previously

available UV-LED light sources. Specifications

* Light emission window size: 113 mm x 18 mm
+ Wavelength: 365 nm, 385 nm, 395 nm

Specifications e

- Light emission window size: 103 mm x 24 mm + UVirradiance™: 7.5 W/cm? (at 365 nm), 10 W/cm? (at 385 nm and 395 nm)
+ Wavelength: 395 nm o

« UVirradiance™: 24 W/cm? Applications

+ UV printing (UV pinning)

Applications - UV bonding

+ UV printing (main drying)

+ UV bonding

*7: Maximum UV irradiance within the irradiation area at distance of 0 mm.

ACFquipped with proprietary nitrogen purging method
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In Vitro Diagnostics
INDEX By Application | Flow Cytometry
Laser Microscopy

Printing and Bonding

UV-LED Spot Light Source
LIGHTNINGCURE®LC-L1V5

Linear Irradiation Type UV-LED Unit LIGHTNINGCURE® LC-L5G

GA-107 CONEW |

Large-area irradiation model capable of irradiating large
samples all at once

The GA-107 UV-LED unit can irradiate large samples all at once which has been
difficult to do up until now. Using the GA-107 in a UV curing furnace will also
help cut running costs.

Specifications

+ Light emission window size: 107 mm x 108 mm
* Wavelength: 365 nm

+ UVirradiance™: 1.5 W/cm?

Applications
+ UV bonding (UV curing)

*7: UV irradiance within the irradiation area at distance of 10 mm.

UV-LED Spot Light Source LIGHTNINGCURE® LC-L1V5

Linear Irradiation Type UV-LED Unit
LIGHTNINGCURE® LC-L5G GA-107

UV-LED spot light source for small-area point curing

The LC-L1V5 is a UV-LED spot light source ideal for small-area point curing for
3D printers and UV adhesives. Its compact LED heads deliver a wide range of
irradiation patterns just by installing an optical system such as a condenser
lens. A new model has also been added to the product lineup that emits deep UV
light (wavelength at 280 nm) making it a promising tool for applications such as
removal of UV adhesive tacks during UV bonding.

Applications
+ 3D printing (UV curing)
+ UV bonding (UV curing, UV adhesive tack removal)
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Printing and Bonding

Low-Energy Electron Beam Source
EB-ENGINE™ (Wide Type) L16379

Low-Energy Electron Beam Source EB-ENGINE™ (Wide Type) L16379

Mass Spectrometry (MS)
Printing and Bonding
Underwater Optical Communication

Optical Sensor
By Product | Light Source
High-Voltage Power Supply

Low-energy electron beam source good for high-speed transport

The L16379 is a low-energy electron beam source capable of emitting a high-density, low-energy electron
beam generated at an accelerating voltage of 50 to 100 kV. The L16379 has a wide effective processing span
of 450 mm making it ideal for EB ink curing in industrial printers and large part printing. EB printing has advan-
tages such as front surface printing and suppressed migration because it requires no initiators and also
reduces residual monomers. The L16379 also solves problems often encountered with VOC (volatile organic
compounds) and odor and so is drawing a lot of interest as eco-friendly printing. Our electron beam source
ensures high-speed transport, supports a wide range of materials, and simplifies the shielding.

Features

+ High ink processing efficiency (low accelerating voltage: 50 to 100 kV)

+ High processing capability: 30 kGy at 100 m/min

+ Compatible with a wide range of materials (including plastics such as PET and Pl as well as paper)
+ Makes it easy to build up a printing line due to its compact, lightweight and simple X-ray shielding

+ Easy maintenance by using consumable parts in modular units

Applications
« EB printing (main drying)
—Soft flexible packaging printing for foods and pharmaceuticals
« EB cross-linking
« EB sterilization

Depth-dose distribution in water of an incident electron

l l I
Accelerating voltage

— 50kV
~——70kV

— 100 kV
— 150 kV
— 200 kV
— 300 kV

Dose

I
/ y >< \
I \\ ™
N
0 100 200 300 400 500 600 700 800 900 1000

Penetration depth (um)

Difference between low-energy electron beams and conventional
electron beams

Conventional electron beams
(Medium- to high-energy electron beams)

Low-energy electron beams

g O U

Energy is applied only to the surface Material may be damaged internally

and thin film
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In underwater environments (mostly in the ocean),
wireless communication by sound waves (acoustic
waves) has been widely used. However, the speed and
amount of data transmittable through acoustic com-
munication are limited. This is why optical communica-
tion using light is now the focus of attention for solving
issues with current underwater wireless communica-

tion.

Undarysiar Yuteal Bunnnunieaiy

Photosensor Module
H16704

Photosensor Modules
H14447, H14990-100-02, H14600-100

Underwater Optical Communication Concept Underwater Communication Distance and
Transmission Rate

;
é . i 1000 km |-

— — - . > ] 100 km
| ' 1
Optical relay node odule) | — - 10km |-
(Photosensor module) Data transfer - Optical relay node a0
- Data transfer (Photosensor module) mr Underwater
100m L optical

Data transfer

Underwater communications
10m |- acoustic

communications

Data transfer

| 1 1 |
1 kbit/s 10 kbit/s 100 kbit/s 1 Mbit/s 10 Mbit/s 100 Mbit/s 1 Gbit/s
Made by Hamamatsu Photonics based on research material

Underwater optical communications
1-Gbps communication is possible that allows video streaming and
high-resolution image/movie transfer.

Underwater acoustic communications
Communication speed is limited by narrower bandwidth in acoustic range.
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Underwater Optical Communication

Photosensor Modules
H14447, H14990-100-02, H14600-100

Photosensor Modules H14447, H14990-100-02, H14600-100

Photomultiplier tube modules capable of 1 Gbps Eye pattern (Typ.)
communication o H14447 ® H14990-100-02 ®H14600-100

These photosensor modules have a fast response of 1 GHz (H14447), 0.8 GHz
(H14990-100-02), and 0.2 GHz (H14600-100). These modules have specifications
that ensure a wide opening in the eye pattern making them ideal for underwater
optical communication. These also allow real-time analysis of large volumes of

data and will likely be used for streamlining inspections of infrastructure equip- 1 Gbps 0.8 Gbps 0.3 Gbps
ment and for undersea resource exploration.

Features
« Fast response capable of high-speed communication
+ Wide effective area for easy optical axis alignment of receiver and transmitter

) ) ) ) * High gain for extending communication range 0.5 Gbps 0.5 Gbps 0.1 Gbps
I Click here for more information on this product.
Spectral response (Typ.) Gain (Typ.) Time response (Typ.)
Sl p—--=-——-— ® H14447 © H14990-100-02 ©®H14600-100
: —— R
3 10 % 108 _ \V4 — J = \ /
S 7 ] S Z | pisstime: S _— 2 | Ricetime: ime: — 2
=1 7 N ] ise time: 350 ps Fall time: 250 ps 5 Rise time: 370 ps Fall time: 420 ps 5
) 10% 105 = > ‘ | > ‘ ‘ z \ /
2 X £ i ] — i g [ FWHM: 440 ps l g FWHM: 620 ps \ / g \ 74
E 1 A\ ° ‘04% = v = v/ S e ~ Fall time: 1700 ps |
g -“-:\ I } § E § Rise tlTe: 600 p‘s .
= \ | I k=) k=) D — FWHM: 1950 ps
S o1 % 103 %é;gg —H14447 = @ « @
e = 14447 £ ! —H14990-100-02 5
© ———H14990-100-02, H14600-100 I I —H14600-100 1
O 0.01 I I L | 102
200 300 :/(\JI(;veleS:Sth (n‘:g‘)’ 700 800 05 06 07 C‘:;’] t:’;’l v:)Itage W 2 Time (1 ns/div.) Time (1 ns/div.) Time (1 ns/div.)
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Underwater Optical Communication

Photosensor Module
H16704

Photosensor Module H16704

Devt.

Photomultiplier tube module delivering even faster Eye pattern (Typ.)
communication ® H16704

Hamamatsu Photonics is developing a photosensor module with a fast response
of 1.5 GHz to streamline communication even further. Improved time response
characteristics make it even easier to send and receive huge amounts of data.

1 Gbps 1.5 Gbps
Features
+ Fast response capable of high-speed communication X
+ Wide effective area for easy optical axis alignment of receiver and transmitter Time response (Typ.)
+ High gain for extending communication range ® H16704
_’2“- Rise time: 230 ps f M: 250 ps
: \\ //
o
E
/

Time (0.5 ns/div.)
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Optical Sensor

Photomultiplier Tubes (1-1/8 inch Wide Photocathode) .., Micro PMT Modules Photosensor Module NEW Photosensor Modules Devt
R5983, R13096, R16022, R16571 H14066/-01 H16146-110 H14600 / H14601 / H14603 / H14950 / H14951 / H14953 Series
Photon Counting Head High-Speed Gated Image Intensifier Units High-Speed Gated Image Intensifier Units SEW

H14870 C14245 Series C16031 Series




INDEX By Application

In Vitro Diagnostics
Flow Cytometry
Laser Microscopy

Mass Spectrometry (MS)
Printing and Bonding
Underwater Optical Communication

Optical Sensor
Light Source
High-Voltage Power Supply

By Product

OpticallSensor

Photomultiplier Tubes (1-1/8 inch Wide Photocathode)

NEW

R5983, R13096, R16022, R16571

Photomultiplier Tubes (1-1/8 inch Wide Photocathode) R5983, R13096, R16022, R16571

Photomultiplier tubes using a wide photocathode that
doubles the photosensitive area with good uniformity
compared to conventional products

Adopting a wide photocathode, these photomultiplier tubes offer a
photosensitive area with good uniformity that is 2 times larger than
conventional products while maintaining the same level of quantum
efficiency and gain. This makes it easier to design the optical system
when detecting diffused light and also allows detecting low level light
with high sensitivity. The expanded product lineup covers a broad
spectral range from the UV to infrared region.

Product lineup

Type No. Photocathode Spectral response (nm)
R5983 Low noise bialkali 185t0 710
R13096 Multialkali 18510900
R16022 m Cs-Te 160 to 320
R16571 m InGaAs 185to 1010

Uniformity area (R5983, R13096, R16022) (Typ.)

100

I
® | 7<\
‘g’_ 80
§ / \ — R5983, R13096, R16022
0 60 [ l\ — Conventional type (R3896)
g / / A
§ 20 Anode relative output (%)
< / \\ 0 20 40 60 80 100
105, -8 6 4 2 0| 2 ,
S (mm) ‘ ,/ \
~. ,
S R ‘ )/ N
. | N\
~ N /
~ i 4
~. ;
N
~ /
Photocathode

Measurement conditions ‘
Supply voltage: 750 V
Light size: T mm slit
Wavelength: 420 nm
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https://www.hamamatsu.com/jp/en/product/optical-sensors/pmt/pmt_tube-alone/side-on-type/R5983.html
https://www.hamamatsu.com/jp/en/product/optical-sensors/pmt/pmt_tube-alone/side-on-type/R13096.html
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Upticalisensor

Micro PMT Modules
H14066/-01

Micro PMT Modules H14066/-01

The world's smallest photomultiplier tube module that Spectral response (Typ.)
easily operates from a simple low voltage supply 100 ==
The H14066 series is the world’s smallest micro PMT module that integrates a §§ 10 {- R \\
micro PMT with a voltage-divider circuit and a high-voltage power supply =) I \‘\\ = \‘\
(72} L ~
circuit. The H14066 series incorporates a micro PMT. Compared with our cur- § § N N\ AN
rently available micro PMT module (H12402), the H14066 series is downsized 5 g \ = \
about 50 % in volume, helping the design of more portable equipment. It also 8 5 |~ — Bialkali photocathode \\ A
. . . € & 01— Multialkali photocathode 5

easily operates from a low voltage supply that makes it quick and easy to start kel | ; ; =5 =

. © I~ — Cathode radiant sensitivity — I
using. S — = = Quantum efficiency N .

0.01 | | | | L

200 300 400 500 600 700 800 900 1000
Wavelength (nm)

Circuit Board E15964

The E15964 circuit board is designed to convert the lead pin
output from the H14066 series into a cable output.

I Click here for more information on this product.
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https://www.hamamatsu.com/jp/en/product/optical-sensors/pmt/micro-pmt/micro-pmt-module.html
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OpticallSensor

Photosensor Module

H16146-110

Photosensor Module H16146-110

NEW

Easy-to-use photomultiplier tube with USB port

The H16146-110 is a photosensor module with USB port. It contains a TO-8
package photomultiplier tube, high-voltage power supply circuit, voltage divider
circuit, current-to-voltage converter, and analog-to-digital converter. Just con-
necting it to a PC via a USB cable allows controlling the photomultiplier tube
supply voltage and signal readout from the PC. This makes it easy and simple
to make accurate measurements without having to redesign the operating
system. To detect very low light levels, the H11890 photon counting head, which
includes a photon counting circuit, is provided.

USB cable

H16146-110

Block diagram

Photomultiplier tube

Light :»—{ -V converter A/D converter

——

High-voltage
power supply
circuit

High-voltage
stabilization % D/A converter ‘
circuit

[ FPGA || USB-F |«——»

| -

USB2.0 interface
(Data and control)

Bus power supply
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UpticaliSensor

Photosensor Modules Devt.
H14600 / H14601 / H14603 / H14950 / H14951 / H14953 Series

Photosensor Modules H14600 / H14601 / H14603 / H14950 / H14951 / H14953 Series Devt
Miniaturized photomultiplier tube modules that help in Product lineup
the design of more portable equipment Type No. Type Input voltage (V) Frequency bandwidth (kHz)
L . . H14600 series +5
These are miniaturized photosensor modules integrating a TO-8 package pho- Pin output
tomultiplier tube and a high-voltage power supply circuit. Compared to our cur- H14950 series +15
. . . Current output -
%
rently ava.llable products, the CLbeC volume is reduced by about 50 % to help H14601 series 45
users design more portable equipment. The expanded lineup now allows us to Cable output
respond to requests for mounting these modules in a wide range of equipment. H14951 series +15
H14603 series 5
Voltage output Cable output DC to 200
H14953 series Devt. +15
Suffix Photocathode Input window Spectral response (nm)
-100 Super bialkali Borosilicate glass 300 to 650
-103 Super bialkali UV glass 18510 650
-200 Ultra bialkali Borosilicate glass 300to 650
-01 Multialkali Borosilicate glass 300 to 870
-04 Multialkali UV glass 18510 870
-20 Extended red multialkali Borosilicate glass 300to0 920
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https://www.hamamatsu.com/resources/pdf/etd/H14600_H14601_TPMO1097E.pdf
https://www.hamamatsu.com/resources/pdf/etd/H14950_TPMO1102E.pdf
https://www.hamamatsu.com/resources/pdf/etd/H14600_H14601_TPMO1097E.pdf

OpticaliSensor

Photon Counting Head

H14870

Photon Counting Head H14870

In Vitro Diagnostics Mass Spectrometry (MS)
INDEX By Application | Flow Cytometry Printing and Bonding

Laser Microscopy Underwater Optical Communication

By Product

Optical Sensor
Light Source
High-Voltage Power Supply

I Click here for more information on this product.

Photomultiplier tube module for 16-channel simultaneous photon counting

The H14870 is a photomultiplier tube module for 4 x 4 channel MTP readers, designed so that the center-to-center spacing of each light-sen-

sitive area is 9 mm to match the well-to-well spacing for 96-well microplates. The H14870 makes 16-channel simultaneous measurements
with low crosstalk and in this way helps reduce the measurement time to achieve higher throughput.
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https://www.hamamatsu.com/jp/en/product/optical-sensors/pmt/pmt-module/photon-counting-head/H14870.html
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Upticalisensor

High-Speed Gated Image Intensifier Units High-Speed Gated Image Intensifier Units
C14245 Series C16031 Series

High-Speed Gated Image Intensifier Units

C14245 Series Imaging example

® Observation of single cell membrane protein in molecule group
Compact image intensifier units that capture momentary This shows the movement of fluorescent molecules labeled to individual
emissions of faint light proteins (molecules) in a cell membrane.

The C14245 series consists of an image intensifier (or I.1.), a high-voltage power

supply circuit and a gate drive circuit enclosed in a cubic housing. The cubic O
housing easily connects to the body of most large-sized, high-performance } }
cameras, which has been difficult for the conventional type (C9546 series) that O

has an L-shaped configuration. A wide photocathode lineup supports a wide O

range of imaging from the UV to near infrared region.
*1: TALL: Temporary Arrest of Lateral diffusion

A C-mount type A F-mount type
C16031 Series | NEW
Fluorescence
. o . . . . microscope
Image intensifier units with an image booster compatible ;
with high-speed cameras D: [ ]
Equivalent to C14245 SCMOS camera
The C16031 series is a high-speed gated image intensifier unit designed for use - Relaylens
with high-speed cameras. In addition to an image intensifier, high-voltage power g
supply circuit, and gate drive circuit, the C16031 series further contains an |_‘ .
€ =
image booster in its cubic housing. When capturing and reading out images at =
a high frame rate, we recommend you use the C16031 series by connecting it to
i Fluorescence images provided by Mr. Akihiro Kusumi and Mr. Taka-aki Tsunoyama from Okinawa
AC tt AF tt a hlgh speed camera. Institute of Science and Technology Graduate University Membrane Cooperativity Unit
-mount type -mount type

I Click here for more information on this product. 33
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Light Source

Excimer Lamp Light Source EX-PEN
L15444, C15445-01

NEW Xenon Flash Lamps IR Tunable Laser Technology




INDEX By Application

LightiSource

Excimer Lamp Light Source EX-PEN
L15444, C15445-01

Excimer Lamp Light Source EX-PEN L15444, C15445-01

In Vitro Diagnostics Mass Spectrometry (MS)
Flow Cytometry Printing and Bonding
Laser Microscopy Underwater Optical Communication

Optical Sensor
By Product | Light Source

High-Voltage Power Supply

World's smallest class mount-in type excimer lamp

This is the world's smallest class excimer lamp designed for easy assembly
into equipment. Its compact size and light weight allow a free and flexible
design to achieve equipment downsizing and higher performance. This exci-
mer lamp is an eco-friendly product since it uses absolutely no mercury which
is designated as an environmentally harmful substance.

Features

+ Compact and lightweight
* Mount-in type

+ Mercury-free lamp

* Instant ON/OFF

Applications
+ TOC reduction
(ultrapure water production, etc.)
+ VOC decomposition
(removal of harmful substances, etc.)

Ultrapure water

Spectral distribution (Typ.)

100

« Fine surface modification

o I\

g [\

£ o I

Rl

s ol 1

A I

“ \
10 \

150 200
Wavelength (nm)

250

Vial bottle

+ Ozone generation

Technology
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LightiSource

| NEW | Xenon Flash Lamps Technology

Xenon Flash Lamps

Pulsed light source that emits a broad infrared spectrum Applications
+ Food analysis, foreign matter inspection, food sorting
+ Gas measurement and analysis

This xenon flash lamp is an infrared light source that emits a broad spectrum ® Food inspection ® Ammonia gas detection

spanning from 160 nm to 7500 nm. Compared to other types of infrared light (Infrared spectroscopy) (DOAS: Differential Optical Absorption Spectroscopy)
sources, this xenon flash lamp features low heat generation, stable operation
and momentarily high optical output. It also delivers a long service life and
ensures high reliability.

.

Xenon flash lamp

MV ALY
AW VA 4

Features

+ Broad spectrum: 160 nm to 7500 nm

* Momentarily high optical output: Approx. 1000 times
(compared to halogen lamp)

+ Low heat generation

. . T Emission pulse waveform (Typ.
B Click here for more information on this product. * High s.tab|||ty Spectral distribution (Typ.) .Wavelenpgth: 7000 nm (Tve)
. Long life 10 Detector: Spectrometer 100
NIRQuest512-2.5 made by Ocean
I Related products: opis '

(slit width: 25 pm, integration

time: 1 ms) f
W“\\ Optical fiber: MF11L1 made by 7

Thorlabs (core diameter: 100 pym,

InFs transmission wavelength
"v»v\_\ range: 300 nm to 5500 nm)
NOTE: Light output depends on
detector sensitivity.

W

Click here for more information on xenon lamps,
mercury-xenon lamps, and deuterium lamps.

-
o

o
=

\‘;‘\

Relative irradiance
o
<
Relative irradiance

0.001 L — Use this data as a reference for
] comparison with other infrared — 20 W xenon flash lamp 1
light sources. 0.1 —n—"r0— (MgF2) =
0.0001 —20 W xenon flash lamp (UV glass) | INOTEi Light output gf ha‘oge: ———— — 24 W globar light source =
—2 W xenon flash lamp module (UV glass) | "7 "renn (0 fen it =
—7.2 W halogen lamp o L. infrared light source  —
0.00001 } ) (flash duration: approx. 6 pis). 0.01 l |
1000 1500 2000 2500 0 10 20 30

Wavelength (nm) Time (us) 36
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IR Tunable Laser

In Vitro Diagnostics Mass Spectrometry (MS) Optical Sensor
INDEX By Application | Flow Cytometry Printing and Bonding By Product | Light Source

Laser Microscopy Underwater Optical Communication High-Voltage Power Supply

IR Tunable Laser

Technology

I Related products:
Click here for more information on

supercontinuum light sources.

IR tunable laser for easily selecting a wavelength to emit Applications

infrared Iight + Optical microscopes and confocal + Multispectral imaging + IR spectroscopic measurements
microscopes and time-resolved spectroscopic

) ) ) ) measurements
Using our unique lasing wavelength control, this IR tunable laser allows freely

selecting a wavelength to emit infrared light in the lasing wavelength range from
1650 nm to 1900 nm. Laser operation can be easily controlled from a PC. Be-
cause the output light can be focused up to the diffraction limit while maintain-
ing high beam quality, this laser is ideal for high-precision measurement, analy-
sis and inspection using near-infrared light.

Features

+ Wavelengths instantaneously switchable
- Wavelength tuning range: 1650 nm to 1900 nm
- Wavelength switching speed: 10 ms (min.)

+ No spectrometer required

+ Trigger signal synchronized to switching 0.8 40 ——T

L~
30 /

Wavelength tuning range (Typ.) Average output distribution (Typ.)

1.0 50

+ Compact design

+ Easy control by PC

+ No misalignment of optical axis

+ Beam focused up to diffraction limit
+ Easy maintenance

T
I m
IO

0 0
1600 1650 1700 1750 1800 1850 1900 1950 1600 1650 1700 1750 1800 1850 1900 1950
Wavelength (nm) Wavelength (nm)

20

Relative irradiance
Average output (mW)

Technology
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High-Voltage Power Supply
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High=VYoltagesLowerssupply

High-Voltage Power Supply Module
C14921-01

High-Voltage Power Supply Module C14921-01

Bipolar high-voltage power supply that provides +5 kV and Output range (Typ.) Rise time (-5 kV to +5 kV) (Typ.)
200 pA output at a polarity switchable via control voltage Voltage (+) I —
A +5 kV —— Output voltage i
z —— Controlling voltage / N
The C14921-01 is a regulated bipolar high-voltage power supply module with a g g
maximum output of 5 kV / 200 pA. Unlike using a switch to connect between 2nd é}ﬁgram 1S(tscét?g;?nt § 0 / 2
two high-voltage power supplies with different polarities, the C14921-01 can be § 200 A +200 pA :_"3 % %
varied continuously and smoothly by using control voltage. Generally, monopo- é - > é § i
; ; ot 3 3 2 J £
lar type power supply operates only as "source" (refer to right figure), but the 3rd quadrant 4th quadrant 3 .S
C14921-01 can also operate as "sink" in the second and fourth quadrants. The (source) (sink) 3 §
C14921-01 has achieved high speed responsivity capable of making the high
voltage output change at maximum response time of 250 ps according to the LD } .
Voltage (-) Time (200 ps/div.)
change of the control voltage and therefore is suitable for guiding electrons or
lons. Ripple / noise (Typ.) Frequency response (100 Hz sine wave) (Typ.)
Features : N /N

/ 1\ /RN

« Bipolar output: Maximum +5 kV and 200 pA
+ Polarity switching by control voltage

* High-speed time response: 250 ps

+ Output monitor (voltage/current) included

+ Output current limiter included

Ripple / noise (20 mV/div.)
Ay
—
/
=
/
/’
Output voltage (2000 V/div.)
o
I~
/
I~
/

Controlling voltage (10 V/div.)

. . / N / N o
+ Compact and lightweight / \
—— Output volt =
Applications —— Controling votage
+ Mass spectrometry Time (5 ps/div.) Time (2 ms/div.)

+ Scanning electron microscope (SEM)
+ Electrostatic chuck
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HAMAMATSU

PHOTON IS OUR BUSINESS

Main Products

Si photodiodes

APD

MPPC®

Photo IC

Image sensors

PSD

Infrared detectors

LED

Optical communication devices
Automotive devices

Photomultiplier tubes
Photomultiplier tube modules
Microchannel plates

Image intensifiers

Xenon lamps / Mercury-xenon lamps
Deuterium lamps

Light source applied products

Laser applied products

Microfocus X-ray sources

X-ray imaging devices

Cameras / Image processing measuring systems
X-ray products

Life science systems

Medical systems

Semiconductor failure analysis systems

FPD / LED characteristic evaluation systems
Spectroscopic and optical measurement systems

Single chip laser diodes

Laser diode bar modules

Quantum cascade lasers

Applied products of semiconductor lasers
Solid state lasers / Fiber lasers

Laser related products

X-ray flat panel sensors
MEMS devices
Mini-spectrometers
Opto-semiconductor modules

* CERARION (China, EU, Japan, U.K., U.S.A.), DIUTHAME (China, EU, Japan, U.K., U.S.A.), and LIGHTNINGCURE (China, EU, Japan, U.K., U.S.A.) are registered trademarks of Hamamatsu Photonics K.K.

Informatlon 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. ©2022 Hamamatsu Photonics K.K.

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

Electron Tube Division

314-5, Shimokanzo, lwata City, Shizuoka Pref., 438-0193, Japan, Telephone: (81)539/62-5248, Fax: (81)539/62-2205

U.S.A.: HAMAMATSU CORPORATION: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218 E-mail: usa@hamamatsu.com

Germany: HAMAMATSU PHOTONICS DEUTSCHLAND GMBH.: Arzbergerstr. 10, 82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8 E-mail: info@hamamatsu.de

France: HAMAMATSU PHOTONICS FRANCE S.A.R.L.: 19, Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10 E-mail: infos@hamamatsu.fr

United Kingdom: HAMAMATSU PHOTONICS UK LIMITED: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777 E-mail: info@hamamatsu.co.uk

North Europe: HAMAMATSU PHOTONICS NORDEN AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509 031 00, Fax: (46)8-509 031 01 E-mail: info@hamamatsu.se

ltaly: HAMAMATSU PHOTONICS ITALIA S.R.L.: Strada della Moia, 1 int. 6, 20044 Arese (Milano), ltaly, Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41 E-mail: info@hamamatsu.it

China: HAMAMATSU PHOTONICS (CHINA) CO., LTD.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R. China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn
Taiwan: HAMAMATSU PHOTONICS TAIWAN CO., LTD.: 8F-3, No.158, Section 2, Gongdao 5th Road, East District, Hsinchu, 300, Taiwan R.O.C. Telephone: (886)3-659-0080, Fax: (886)3-659-0081 E-mail: info@hamamatsu.com.tw
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