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INSTRUCTION MANUAL

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Read this instruction manual carefully before using this product.

Improper handling and operation that does not comply with the instructions in this
manual may result in serious accident including injury or death.

Keep this instruction manual handy so that you can easily refer to it when needed.
ERAF Ml B F AR AR B,
FMRBAFMERAH I TIZNIRMFAI RSB ENSEH, SEASHEEERL.
BRARABREFL, UEERERNHITSE,
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Introduction / #A

Name Diffuse reflection Light source

Please read carefully / i&{F40i7i5

@ Please carefully read the “Precautions” before using.

ERFNBFARR “ERFI

@ Please read this manual carefully and use the product correctly.

BFARRARAS, HERERE™ R,

@ Please keep this manual and read when it is necessary.

BREREARAS, ELERIHEITHIR.

This manual uses the following safety alert symbols and signal words.

EHABERUTRLERFSTESE.

/\ DANGER/f&k

/\ WARNING/Z4

/\\ CAUTION/;E

Indicates an imminently hazardous situation which if not avoided, will

result in death or serious injury. This signal word is to be limited to the

most extreme situations.

BFERZINGRIER, EFE%, BRESBARRTHENASH
X— 5 SR FERRIHIIE R EM.

Indicates a potentially hazardous situation which if not avoided, could
result in death or serious injury.
BFERBENRRIER, EFE%, ARESBRARRTHENAS
R,

Indicates a potentially hazardous situation which, if not avoided, may

result in minor or moderate injury.

It is permitted for property damage only accidents.
BTFERBENERER, ENER, ARaSHARZIRHEFE R

=29

X—ESTANAFEREV = IRKBHAIER TER,
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Indicates a note to help you get the best performance from the system. Read the contents of
the note carefully to ensure correct and safe use. Failure to observe one of these notes might
impair the performance of the system.

FIBFTATEPEMRFPRGRENLRR, BFAMNIRETAS, UHRER. T2M#T
fEA. REBEEPEA—TUIRETE ST IMART LR,

Indicates a cautionary item that should be obeyed when handling the system. Read the
contents carefully to ensure correct and safe use.
RMREARENETROTIRED, BFARAEEPRAS, UBRER. REMHITER,

Indicates an action that is forbidden. Read the contents carefully and be sure to obey them.
RARLIERRE, BFARNREFREH T LUET,.

Indicates a compulsory action or instruction. Read the contents carefully and be sure to obey
them.
RTFRHFIERESEREI, BFANEEPRSHFLIET,
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| Safety consideration /| ©£%s&

Make sure you follow the instructions/ HfRi&<r LA % EH

This product is intended for use in general electronic equipment (Measurement equipment, office equipment,
information and communications equipment, home appliances, etc.). Do not use this product for special purposes
(Nuclear control equipment, Aerospace equipment, Medical equipment and Transport equipment that directly affect
human life, disaster prevention and safety equipment, etc.) that require extremely high reliability and safety, except
as described in the individual product documentation. In order to use this product correctly and safely, make sure to
follow the safety notices below when operating this product. Hamamatsu Photonics is neither responsible nor liable
for damages caused by using this product contrary to the safety notices.

FERERT—REFIRE (WERE. HRKRE. ERBERE. KARRF) . BRIFENIIFmXERSHIRA, BNE
MEAFRATREERSIRENRSMNSHAE REHgE. MTMRIEE. EEXMALESHNETRENIERHIE
. BRNE2IRES) . ATEH. ReEMERETR, REFRMNESUVETUTELIESET, HFERREIESE
TER A= RFMEMATIRE, Hamamatsu Photonics RaE@sE.

A WARNING/ &4

@In case an abnormality has occurred / £#X 4R EHERN

Do not use this product if smoke, unusual odor, abnormal noise, or heat is generated during operation. Continuing
operation may cause a fire or electrical shock. In this case, immediately turn off the PC (personal computer)
connected to this product, and then unplug the USB cable. After making sure that the abnormal condition has
disappeared, contact our sales office.

Never attempt to repair this product yourself since it can be dangerous.

NRIREIRRRLEIPE .. Rk, RERSHRER, BDERRT M. BEIRFAIERTIRARIME, EXMERT,
VBN EIRANEZEAFT @B PC (PABR), RAERT USB 4. MIARBIEELRRE, BSEITNEENAERKR,
PN BITHER M, RAXFMEIE+ 0Bk,

®Do not use this product above its absolute maximum ratings / A=@K, Y)7ETHEAN BATERE
Do not use this product above values stated in the absolute maximum ratings. Using this product beyond its absolute

maximum ratings may cause damage or fires.
ERAFmEY, YNEEHERINENRATEE, ERATRINETELNRAIE BRI RSN ™M H SN K,

@®Absolutely do not make mistaken connections / ™% IR IR
Doing so may cause overcurrent, causing damage or fires in parts and devices.
XIEMAI RS I BR, MNMSRSHRISERIFTE N,

®Do not damage cords and cables / FEIRIFEBELFIBL
Do not scratch, damage, modify, or place heavy objects on top of cords. Doing so can break cords and cause electric
shock or fire.

FERG. BF. BAEREYRERE L, XEFEMIWITEL, SHCMEBIAR,
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Name Diffuse reflection Light source

®Make sure to handle the power cable / HIRAMIBIFEIRL

Make sure to correctly connect the power cable to this product and the power cable to an external power supply.
Improper handling or connection may cause electric shock or fire, which is extremely dangerous.

MR RIRAEWERTA™ R, BREEMERIIIINEEIR, FEBNRFEZTERESHETHIAR, XRIEBRK
58

®Make sure to connect a compatible cable / H{RIEIERBAIEL

Make sure to use a compatible cable when using this product. This product is designed to connect with a power
cable using LEMO connector FGG.00.302.CLAD35. Using an inappropriate connector or inappropriate cable may
cause electric shock or fire, which is extremely dangerous.

ERA™REN, BSUVERREBM, AE@ETHATER LEMO %1% FGG.00.302.CLAD35 5 8R4k, FRAAE
LEERRY TS LB RERSIREBERAR, XZIEBERH,

®Make sure to install in the correct location / HRREFEEHNIE
Make sure to install this product in the correct location, such as away form dust, away from splash water, and in a

well-ventilated area, to prevent fire or power failure.

BRI B EROUE, MTBRE, T CREVK, AEBXRIFNMTS, LFHEARIEE,

®Do not use in gas / FEFEAKS
Do not use this product in the presence of flammable or explosive gases or vapors. Using this product in such an
environment is extremely dangerous.

BNEFESRBIEESBRESNER MERRTMm. EXMIFE TERXM~REIFREERA,

®Do not vibrate or impact / FEiRzheiES
Excessive vibrations or impacts may cause damage or misalignment to parts, resulting in fire, electric shock, or
failure.

N EMIRESIET AR SEBMHAFNEN, SEAR. MEBIHHIE,

@®Do not enter foreign objects or water / F&Ei# N\ 248K
It may cause fire or electric shock if flammable objects, metals, or moisture enter this product, which is extremely

dangerous.
MRZAY. ERBICETVHNKTm, FRESIRARIME, XRIFERKLA,.

®Do not disassemble / FEIFH
Do not disassemble this product. Adjusting or modifying the equipment may cause fire, electric shock, burns, or
malfunction, etc.

BAEREX N "M ABNBEREFTRES AR, B, RAETKES.

HAMAMATSU
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®Do not look directly at the emitted light / REEM A EHIH

This product uses a tungsten lamp system. Light in the wavelength range visible to near-infrared is emitted. Emitted
light is classified as exempt in the light risk group: EN 62471 / IEC 62471, but it does not guarantee that there will
be no impairment of visual function when viewed directly or at close range. Do not look directly at the emitted light.
KREMEBBET RS, REEINTIRICSEER . AICRIFFENEREEICXILLAEEN 62471/IEC 62471, (BERRIE
FLEMAINEREN, BRUAEENE, AZENALMN .

@®Beware of high temperature / IE=8

The temperature of this product rises after the lamp on. If you touch this product directly for a long time after the
lamp on, it may cause redness, itching, rashes, etc. on your skin, or it may cause burns. Before handling this product,
turn off the lamp and make sure this product is sufficiently cooled.

=E, SRTmEESAS. FUENRKEEEEMER, JRSSERELRLD. BE. RPE, BAkaSEUF b
ERIRZ =Mz A, BRI HBRZS mER L,
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Name Diffuse reflection Light source

B Notices on handling this product / <F % ER = GREH
CAUTION/3:%

In order to use this product safely, Users should prepare the necessary peripheral equipment
and follow the precautions regarding the handling of the products.
AT REFERANTm, ARPNASVENIMNEIGSE, HETFTEXVIEF~RIEIRED,

Use this product with in the absolute maximum ratings.

Exceeding the absolute maximum rating even momentarily may degrade the quality of this
product. Make sure to use it within the absolute maximum ratings. When applying voltage to this
product, be careful not to exceed the absolute maximum rating.

BIEALN REITRIIT o

EMEERBEENEEFR, LR ETRRE, BIVELNESITRCERER. SXZ~miE
MEBER, ERFEBILENRAIE BE.

Use a suitable external power supply.

Use a DC stabilized power supply that the light intensity can be adjusted according to the
measurement samples or measurement environments. Make sure to connect this product, the
power cable, and the external power supply correctly.

EREENIMEEIR.

ERERRERR, JRENEFRIVEFRIFTIR, WREMEZESN. BREMIMNTER,

Attach a heatsink to this product to exhaust heat.

After the lamp on, the temperature of this product gradually rise, reaching around 60°C, when
this product is used alone at room temperature. In order to suppress the temperature rise, make
sure to use this product with a heatsink or cooling fan. It is recommended to insert a material
with high thermal conductivity (grease, sheet, etc.) between this product and the heatsink.

TEX R mn L REEA S U S,

NR=E, AERTRRERN, AFREYEERNAS, K2 60°C £5, ATIMGIEE L, 1E5
MERHEERBRA BN BO ™ m. BITEZ~eflEAA Z AN SRARKESHME ChiE, &
F)o

Tighten this product correctly with screws.

There are two mounting holes for M3 screws on the rear panel of this product. Make sure to
tighten with the specified torque for M3 screws. The specified screw torque is set according to
the material of the receiving side. Also, tighten the two screws alternately that a uniform force is
applied. Inappropriate screwing may cause problems such as fixing this product.
FRIRAIBXA P miTE,

XRFmEER EERD M3 BLNREF., HRERABIETHHEITE M3 185, RIEZRWIRIME
RERENBEMHE, R, JBETERMRL], £fEZ NS, FNEHMBLRESSBUENERE
PR,
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Name Diffuse reflection Light source

Do not apply overvoltage to this product.

If a voltage exceeding the absolute maximum rating (6V) is applied to this product even
momentarily, the filament of the built-in lamps will melt, deform, or short circuit, then it will cause
the lamp not to light. Also set the limit of the absolute maximum rating (550mA) on the applied
current to prevent overvoltage. If damage due to overvoltage is confirmed, repair will be charged
even if it is within the product warranty period. Please contact us for lamps replacement.

BN M= i BE.

NRGBILENRATERE (6V) HIREBEMEMENZ™mLE, WRBTANITLEENK. TGS
B, NMMSBTRERR, ®IGELWNHEAEERM (550mA) KRS, LT E, NREIATBE
SRR, BMERREIRNESWEEIESE, BERARITERITA,

Example of normal lamp filament

EIBAT 227

Example of damaged filament due to apply overvoltage (lamp does not light)

EZBE (IF5=) MBRITLE9%F

Store this product in a clean environment.

Do not store or operate this product in the environment such as where is a dusty, watery, or
condensation. Also, store this product with the protective cap which is attached at the time of
shipment.

BN ERERFETRAMEE,

BNERLE. KRNRENFIFRPERSIREATR. Fib, BERXFRE RS R B MHRIFE
—iER R,
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Connect the cable with moderate force.

Applying excessive force or any force in other direction may cause poor connection or damage
to the connector. The connector of this product is EGG.00.302.CLL (LEMO). It is a two-core
connector. Also make sure to use the connector: FGG.00.302.CLAD35 (LEMO) for the cable.
For connection, use the red line as a mark, and inset all the way in. Make sure to refer to the
LEMO catalog for details.

FARENIERZB,

EHMARABMERNANEAMAOBMAIESBERERNRIERSEMT. NTmNEESER
EGG.00.302.CLL (LEMO) » EBER—1WikERER, WIEHERMERZER23:FGG.00.302.CLAD35
(LEMO) FFEB%4, NFiEH, FRAKERNTS, H—HiGA. ESUEE LEMO B RLUFREUFH
58,

Plug in/ & Plug in/ $&X Mark / #xi2 Complet/ B85=T

Use the optical fiber with handling precautions.

Clean the tip of the optical fiber before connecting this product. Absolutely avoid inserting a
protruding object into the optical fiber connector. It may damage the optical fibers. Also, use a
compatible optical fiber for connecting this product. If you use a non-compliant optical fiber, you
may not be able to obtain the full characteristics of this product, or it may cause problems of this
product.

ERAARETRIRF

AT G, EEECTNRIR, BIERREREAEIENS T &R, FRSmimid. 5
Gh, ERFRBRNMERAT R, NREEARTEIERNNLT, BRI ERFZTmA2EFE,
HE IR SBUZ m IR,

Do not touch the light exit port with bare hands.

The light output intensity decreases due to devitrification such as burning of dirt, if lamp is on
with dust or fingerprints on it. If the lamp is dirty with finger marks, etc., wipe it off with gauze or
absorbent cotton that has been soaked in ethyl alcohol and tightly wrung out, before turning on
the lamp.

BAREFEFIREO,

NRIT EBRLTIEL, WETFIFRIBHE (ABISHR), StRtRERE. ORI EBRRESE,
BREE CERHITEND A ERER, AEEHIT.

Do not apply excessive vibration, impact, or force.

Excessive vibration, shock, or force can cause such as misalignment of internal optics, damage
to the window, damage to the internal lamps, break to the filament of lamps, or failure to the
lamps.

HAMAMATSU
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FEEMERBIRED. HEENE.
SARERED. AERAETSBAECFREE L. BRRIF. AEITERIF. ITLRRSITREN.

Not designed for use in high places.

This device is not designed for use in high elevation places. Do not use it in places where the
elevation is over 2,000 meters.

FEEESLER,

AEREBNEATFEBRMX, BEAETEEK 2,000 KLU LS ER.

Please contact our help desk to replace the lamp.

Using the lamp for a long time will consume the filament of the lamp and eventually cause it to
burn out. Hamamatsu Photonics will do alignment and electrical connection required for lamp
replacement, so please contact us to do replacement or repair of the lamp in this device. In order
to obtain the full characteristics of this product, if even one of the four lamps in this product does
not light up, please contact us for a repair request.

ITEIRIEE RS B

KEEERITESHET L, BREBTERR, Hamamatsu Photonics $#1TAT EBEMFAEAIR
HERBSERE, ABRARNWIIREPIITE#ITERIERE, NTREETRNO2BEE, W
REFRPHNOAMIFE—NFR, BRAKNNERBIL

Four lamps on One lamp does not light
mZ=AT —ZJFBRSERE

B No lighting
EEEtE

The lighting can be confirmed in the emission state.

BILTERFORE T HAIARRER,

Four lamps on One lamp does not light
AT —EI T BR=RES
Four lights Three lights
AT =T
HAMAMATSU
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8-5. Accessory

Revision history

1. Check package contents

After unpacking, make sure to check that there are the following components: In the unlikely event that the delivered

products are incorrect, incomplete, or damaged, do not operate the products, and make sure to contact Hamamatsu
Photonics or our distributor.

Table 1 Packaged item list

Contents Photo Description

. . Name : Diffuse reflection Light source
1 Main unit

Type number : L16462-01

The CD-ROM contains:
2 CD-ROM

+ Instruction manual (this document)

HAMAMATSU
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I 2. Overview

This product is a lamp unit that emits near infrared light on measurement samples, and receives the light which was
subject to diffuse reflection inside the sample with an optical fiber. It does spectrophotometry of the target sample

by connecting to a near infrared spectrometer with an optical fiber.

With diffuse reflection measurement, some of the light shone on the sample is reflected directly from the particle
surface, while the rest of the light penetrates inside the sample. Light is repeatedly diffused inside the sample through
refraction transmission, light scattering, and surface reflection, and finally, some of the light is emitted from the

sample surface again.

Light repeatedly transmits through the inside of the sample in the light diffusion process, so the diffuse reflection
spectrum is measured similar to the absorption spectrum. The analysis method using absorbance [common
logarithm of the ratio of incident light level 10 (reference measurement) and transmitted light level 11 (sample
measurement)] can also be used for diffuse reflection measurement.

Optical fiber
(To near infrared spectrometer) Diffuse

Incident light Reflected Light
Particle

/ (Measurement sample)

o ¥ 4 O >0
%;rget ;a;r'l;)Ie D Q Q

HAMAMATSU |, 3
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I 3. Structure

B Block diagram

This is a block diagram of this product. This product is equipped with 4 tungsten lamps with lenses. The lamp lead
wire is directly connected to the power connector, and the light output intensity of the lamp is controlled according
to power supplied from the external power supply. The light emitted from the lamp is applied to the measurement

sample, and the light diffusely reflected inside the sample is guided to the optical fiber.

v s
™
/
-
O
‘Ca,; . [ SMA connector
— 1 1
§ i.> O for the optical fiber
2 ’ Optical fiber .
EGG.00.302.CLL
/ O
— ) 0 (LEMO) connector
i\
4 for the power supply
'd
Housing

HAMAMATSU | 1
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4. Name and description of each section

B Part names of this product

The names of various parts of this product are explained below.

Front Back

()

(1) Light emission unit
Light is emitted from four lamps. The light diffusely reflected inside the measurement sample is guided to the built-

in optical fiber.

(2) Spacer
The spacer adjusts focal distance. If a spacer is attached, measure by touching it to the measurement sample. With

the spacer removed, the focal distance is about 3 mm.

(3) Spacer mounting screw

Spacers are attached with four M2 screws.

(4) Power connector
It is a connector for supplying the power supply voltage. EGG.00.302.CLL (LEMO) is used for the connector.

(5) Optical fiber connector
This is a connector for connecting optical fibers. SMA905 is used for the connector.

(6) Rear panel
There are two ®3.4 mm mounting holes for installing this product and installing a heatsink. Do not fasten or install

this product in other places.

HAMAMATSU
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I 5. Device connection

Here we explain the procedure for connecting/disconnecting this product.

This product applies voltage from an external power supply to turn on the lamp. The light diffusely reflected from the
measurement target is guided by connecting an optical fiber. For cables for connecting this product, see “Compatible

Power Cables” and “Compatible Optical Fiber Cables” in this manual.

When a voltage of 5 V is applied to this product, a current of about 460 mA will flow and the lamp will turn on. At this
time, the temperature of the product will gradually rise to about 60°C. Turn off the lamp and check that this product

has cooled adequately before handling that involves connecting, disconnecting, or installing it.

Make sure to take measures such as installing a heatsink or cooling fan, so as to suppress heat generation from the

product as much as possible. We offer an accessory as heatsink for evaluation. See “Accessory” in this manual.

B Connection example
The following is a connection example for performing near infrared diffuse reflection spectroscopy. Diffuse reflected
light guided to the optical fiber is connected to a near infrared spectrometer, FTIR engine, or other product to do

spectrophotometry.

External power supply /

Optical fiber A15363-01

Measurement
sample

= Diffuse reflection Light source L16462-01 FTIR engine C15511-01
Accessory A16643-01 Vibration isolation table

\ A15835-01

Power cable A16572-01

HAMAMATSU |, 5
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Name Diffuse reflection Light source

Prepare a power supply, power cable, optical fiber, and heatsink in order to use this product. We offer the following

accessories, so please use them as necessary. Prepare a power supply that can apply 5V and 1 A.

Power cable: A16572-01
Optical fiber: A15363-01
Accessory: A16643-01

Near infrared spectrometer: FTIR engine (C15511-01), etc.

B Connection procedure

(1) Install this product on the heatsink or the device to be used. Use the mounting holes on the rear

panel for installation. This manual describes the procedure when it is attached to a dedicated

accessory.

(Ex.) Attach to a dedicated accessory.
By adding a heat dissipation sheet or heat dissipation grease to

the mounting part, or using a cooling fan, the function of the heat

sink will be more fully demonstrated.

Diffuse reflection Light source

L16462-01

Accessory

A16643-01

M3 screw clamp

Torque 32.0cN - m

HAMAMATSU
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(2) Connect the power cable. Align the power cable using the red line of the connector as a mark, then

connect it by inserting it into the connector.

(3) Connect the optical fiber.

Y |

HAMAMATSU |, s
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(4) After connecting the power cable to the voltage source, turn on the supply voltage and turn on the
lamp.

If excess voltage is applied to this product, the filament of the built-in lamp will melt, causing it to deform and short-

circuit, and the lamp will not turn on. The recommended operating voltage for this product is 5V. Be sure to use this

product within the absolute maximum ratings (6V, 550mA).

p——

Lamp light on Power supply on

(5) Connect to a near infrared spectrometer such as an FTIR engine to do measurement. When making
measurements, touch this product to the sample.

External power supply /
i Optical fiber A15363-01

Measurement =
sample “3
= Diffuse reflection Light source L16462-01 FTIR engine C15511-01
Accessory A16643-01 Vibration isolation table
A15835-01
Power cable A16572-01

HAMAMATSU |, o
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B Disconnection procedure
(1) Turn off the power supply voltage to turn off the lamp.
(2) After turning off the lamp, make sure that this product has cooled adequately.
(3) Remove the optical fiber.
(4) Remove the power cable.
(5) Remove this product.

(6) Attach a cap to the optical fiber connector and store it in a clean place.

B To measure samples that cannot be touched

This product makes measurements by touching the sample. Removing the spacer attached to this device creates a
space between the measurement sample and the device body, making it possible to measure samples that cannot

be touched.

SMA connector

Cross section

1
' Optical fiber
Lam ) )
p | J /»q
h =
! : Quartz glass
| |y
B . Spacer: 3mmt

Measurement sample

(1) Use a screwdriver to remove the 4 screws at the light outlet.

i Remove the 4 screws

HAMAMATSU |, 2o
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(2) Remove the spacer.

L]
Light source main unit

Spacer

(3) Attach the light source to the device or jig.

Mounting jig

Measurement target

— Light source

Name Diffuse reflection Light source

HAMAMATSU
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(4) Adjust the focal position.
If the focal position is different, light emitted from the four lamps will split. Adjust the height of the light source and

the measurement target so that the illuminated light overlaps. The focal position is approximately 3 mm from the

Focal position

outlet of this product.

Defocus position

-~

Measurement target

(5) Fix the light source at the focal position, then do measurement according to the Connection

procedure.

(6) After completing measurements, remove this product according to the Disconnection procedure, and

store the device in a clean environment.

HAMAMATSU

PHOTON IS OUR BUSINESS

p. 22



Name Diffuse reflection Light source

I 6. Measurement example

It is an example of measurement using this product, standard diffuse reflector (100%) and FTIR engine C15511-01.
Shown below were examples with this measurement system when the voltage applied to this product is changed.
The obtained spectrum intensity changes according to the voltage applied to this product (lamp). Also, when the
applied voltage is changed, this product life also changes. A reference formula for the estimated average life
expectancy is shown. This reference formula is just a reference for the lamp itself, does not guarantee the estimated

average life of this product.

B Measurement system example

An example of this measurement system is shown.

External power supply /
i Optical fiber A15363-01

Measurement — = =
sample e : )

= Diffuse reflection Light source L16462-01 FTIR engine C15511-01

Accessory A16643-01 Vibration isolation table

A15835-01

Power cable A16572-01

HAMAMATSU |, 3
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B Spectrum measurement example

This is an example of spectrum measurement obtained with this measurement system. The obtained spectrum
intensity changes according to the voltage applied to this product. Please use it within the range of the absolute
maximum rating according to the measurement samples and measurement environment. Also, please keep in mind

the changing estimated life expectancy when changing the voltage.

Input voltage : 6V Input voltage : 5V

(Absolute maximum rating)

\

(Recommend)

Spectrum / a.u.

\

Input voltage : 4V

1100 1300 1500 1700 1900 2100 2300 2500
Wavelength / nm

4.0V 4.5V 50V =—55V —6.0V

B Reference: Estimated average life expectancy
It is a reference formula for the estimated average life expectancy when the voltage applied to this product is changed.

This formula is just a reference for the lamp itself, does not guarantee the estimated average life of this product.

Reference formula for estimated average life expectancy:

L, =1L x(Vl)
1 — &0 VO

L+: Estimated average life, Lo. Average life (7,000hour)

-4

V1: Input voltage, Vo: Recommended voltage (5V)
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7. Warranty, Repair /| #&. 41&

® Warranty / f®{&

+ When using the product described in this manual, observe the maximum rating and precautions. Our company
makes every effort to improve the quality and reliability of this product but does not guarantee the integrity of
this product. When the product is used for equipment that may infringe on human life, body or property, it is
dangerous unless appropriate safety measures are taken in consideration of possible defects. Our company
assumes no responsibility for such use unless the prior written consent of our company such as specifications
has been obtained.

ERAGAPHERNT R, BETRATEENITET,. ARR—YEHREA~mRENTELE, BFF
AR mATTES, HmBTaReEARES. SARMFIRERN, FRIFERIIPTREFENRE, RKIEHHN
Z2tEh, BN +01ER, FRIFELSEAATNBERAR (GIANMREHER) , EMNA QB M EERRAIBERE T,

- When providing guidance on the operation of the product to end users, the reader is requested to carefully
explain the function, performance, and handling of the product and equipment using the product, and to give
appropriate warmings and indications.

EARABFRMETRIREESN, NFARRESTRUNERZ™mIVIRERTHEE. HEMAE, HEFTEIANES
IR0

-+ The warranty of the product in this document is limited to repair of the device or delivery of a substitute if the
defect is found within 1 year (Lamp is 2000 hours after delivery regardless of cumulative lighting time.) after
delivery and our company is notified thereof. Our specifications (Modification and violation of various conditions
concerning the environment, application field, usage, storage, disposal, etc., described in this document), even
within the warranty period. In addition, if the product is found to be damaged due to overvoltage, it will be

repaired for a fee even within the product warranty period.

AXHEFTR=RREXRTELEE 1| FRAMREHENZQBNERT, WREHITHEEIRGERR. (T
BARNELIERITR=IE, RIEH 2000 /1Y)

BMEERIEEAA, QBN (ASHEFFHARIFE. NMATE. £R. EF. LEFEMEHNERNER) 1
FRULRS

5, MREI= AL BEMBIR, BMEE~RERERR, RKEREEER.

+ Please do not reproduce or produce the contents of this document without our company’s permission.
RERATIE], BPRAIEABHITE B H (F,
- When disposing of this product, treat it as industrial waste according to the regulations of the national or local

government.

ERERFREY, BRBE RIS AN AER = mtEA T EF#HITAE,
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® Repair/ #&
If you notice anything unusual, please contact Hamamatsu Photonics or your regional representative with the
product name, serial number, and description of the fault (see the end of this document). We try to complete
repairs as quickly as possible, but in the following circumstances, there is a possibility that it may be necessary
to charge a repair fee or refuse repair:
MRERMEFERE, EBKFR Hamamatsu Photonics REFEMXHINER, HRHS~REM. FyISHNEERR (&
BRARXERERND) . BINERNRMRTHLES, BEUTERT, tIeREWEEESRANIELERE:

(1) If along period of time has passed since you purchased the product
MR T LA @ BEELRKHE

(2) If repair parts are no longer produced
MREBFRFESHEARBES

(3) If you have mode modifications
MREHRA BN

(4) If the damage is considered to be substantial.
MEBAEFERRMERE,

(5) When an abnormal phenomenon is not reproduced at Hamamatsu Photonics
% Hamamatsu Photonics TZBMF EWM RS

(6) When it is caused by other devices used at the same time

HEEfE A fthig &5 EREE
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I 8. Appendix

8-1. Product specifications

Name Diffuse reflection Light source

B Structure

Tungsten
Lamp

Focal
position*4

Parameter

Quantity

Irradiation angle*1

Recommended supply voltage

Average lifetime (Reference)*2

Warranty lifetime*3

With spacer attached

With spacer detached

Built-in optical fiber angle*1

Built-in optical fiber

Optical fiber connector

Power connector

Dimensions (excluding protrusions)

Window material

Specification Unit
4 pcs
Approx.60 degrees
+5 \
7,000 hr
2,000 hr
Approx. 0 mm
Approx. 3 mm
Approx. 90° degrees

Core diameter=1000um, NA=0.22 -

SMA905 -

EGG.00.302.CLL(LEMO) -

® 28 x 35.5 mm

Quartz glass -

HAMAMATSU
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*1: Angle with the light emission surface of the case

*2: Average lifetime of lamp itself. Time until 50% of the lamps burn out, when the lamps are lit continuously at an
ambient temperature of 25°C at the recommended supply voltage of 5 V.

*3: Time after delivery, not lamp lighting time

*4: Distance from the case light emission surface to the focal point. The focal point is the point where the light outputs

of the four lamps overlap.

Note: There is a fee for replacement of burned out lamps. Please contact your local Hamamatsu sales office.

B Absolute maximum ratings(Ta=25°C, unless otherwise noted)

Parameter Symbol Condition Value Unit

) No dew .
Operating temperature Topr . -5 to +50 C
condensation’®

No dew .
Storage temperature Tstg . -20to +70 C
condensation™

Maximum supply voltage Vin max +6 \%

Maximum input current lin max 550 mA

*5: When there is a temperature difference between a product and the surrounding area in high humidity environment,
dew condensation may occur on the product. Dew condensation on the product may cause deterioration in
characteristics and reliability.

Note: Exceeding the absolute maximum ratings even momentarily may cause a drop in product quality. Always be
sure to use the product within the absolute maximum ratings.
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® Electrical and optical characteristics(Ta=25C, Vin=5V)

Parameter Min. Typ. Max. Unit
Current consumption 385 460 515 mA
Wavelength range - 400 to 2500 - nm
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8-2. Dimensional Outline

H L16462-01

(Unit:mm)

(10)  35.5*1.0
2.5

SMA connector

DG power connector
(EGG_00_302_CLL) 0

n] )

44.0

36.0=x0.2

Tolerance unless otherwise noted: +0.5

Weight: approx..50g

8-3. Compatible Power Cables

Use the cable by attaching the connector FGG.00.302.CLAD35 (LEMO) that is compatible with the power connector
EGG.00.302.CLL (LEMO) of this product. We offer a power cable with a compatible connector as an accessory for
this product. One end of the lead wire is terminated by soldering, so please attach a connector according to your

application.

150020

(
//

Type Number Name Connector Specifications
Length:1.5m
A16572-01 Power cable FGG.00.302.CLAD35 One End : Lead wire soldering
Wire : AWG26
HAMAMATSU
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8-4. Compatible Optical Fiber Cables

The conditions for an optical fiber cable to be compatible with this device are as described below.

B The fiber must have excellent transmittance in the sensitivity wavelength region of this device or the output

wavelength region of the object to be measured (light). This makes it possible to do measurement efficiently.

B Optical NA must be equivalent to 0.22, that is optically compatible with this device.

If the NA is extremely different, then this device cannot be used with its full performance.

B The diameter of the core must be optically compatible with this device.
If the core diameter is extremely different, then this device cannot be used with its full performance.
The core diameter of the optical fiber to be connected must be smaller than the core diameter of optical fiber of this

device. Use the specified core diameter on the spectrometer side.

B The protective tube must have high light-shielding effect
If the light-shielding effect is low, then ambient light will enter from the outside of the fiber, and fluctuations in the

ambient light will impact fluctuations in the measurement results.

B We offer an optical fiber cable that meets the above conditions as an accessory for this device.

Type Number Name Core diameter (um) Specifications

- . NA=0.22, length: 1.5 m
Visible / near infrared

A15363-01 ) . 600 With SMA905D connector
optical fiber
on each end

This optical fiber cable itself absorbs light slightly in the wavelength range of 2000 to 2500nm, although it is a near
infrared optical fiber and it uses a low-OH quartz fiber. For more efficient measurements in the 2000nm to 2500nm

range, use shorter optical fiber.
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8-5. Accessory

Name Diffuse reflection Light source

It is recommended to attach a heat sink to suppress heat generation of this product. We offer an accessory that can

be connected to this product. This accessory works better by adding a heat dissipation sheet or heat dissipation

grease to the mounting part of this accessory, or using a cooling fan. This accessory (A16643-01) is made of

aluminum, Tight this product with the specified torque of 0.371N - m for M3 screws.

A16643-01 Dimensions

(Unit: mm)

35.5

3.1 12.0£0.2

IZII]] M Accessory items

45.0

36.0+0.2

——

o >
S
) 12.00.2

Q

&’b
& W
o v

4 ¥ 1]

M3 bolt x4, washer x4, spring washer x4
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For questions or consultations about our products, please use the inquiry form or call the nearest sales office.
Inquiry: https://www.hamamatsu.com/all/en/support/inquiry.html

All Rights Reserved, transfer or duplication of the contents of this document without the permission of Hamamatsu

is prohibited.

HAMAMATSU PHOTONICS K.K.

Solid State Division 1126-1, Ichino-cho, Higashi-ku, Hamamatsu City, Shizuoka Pref., 435-8558, Japan
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