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INSTRUCTION MANUAL

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOE

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.
AR SENEFAREAGR A,
FERAFMREAHITRIENIZFAI 2 SEITENER, SEASHEEERT,
BRARAPREFL, UEERFENHITSE,
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Introduction/ A

Please read carefully / i&{F4liEi%

mini-spectrometer

@ Please carefully read the “Precautions” before using.
ERRIEFARR “EFRFEW .

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

BFARRAR A, HIEWERA .

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

BRZEREFARBAS, EOEEHITHR.

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

KRR BERUTLREERSHESE.

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

& DAN G E RIf'E_, Bﬁ‘ most extreme situations.

BTFETRERNGRIER, B8R, BESBARKTI"ENA
BhE. X—ESIIHMRTESKIRIER FMEMR.

Indicates a potentially hazardous situation which if not avoided, could

A WARNIN G/ﬁ.%.f:.': result in death or serious injury.

BFEREAENGRER, EF8R, FJRESBARETHTEN

AB1hE.

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

result in minor or moderate injury. It is permitted for property damage

/\ CAUTION/GEE | ontaccidens

BTFERBENGKRER, BT8R, JRESBARRIEMEF
FhE, X—ESEXATFEREMFTRREHROBE R 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.

FEIBFUATEPEMRFPRERELR, BFAAIEFIRNE, UHRER. 22
HITEA. REREPEEI—TUEEFIE AR MALIERE,

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

RARFAZRENNETHESSEI,. BFAZETRE, UHRER. K2M#HTER.

Indicates an action that is forbidden. Read the contents carefully and be sure to obey them.

RARIEREIE, BFAREFREHTLOET

Indicates a compulsory action or instruction. Read the contents carefully and be sure to obey
them.

RSRGIMHRFEOEREI. BIFAMNREPABTHTLUET,
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| Safety consideration / Z£EE

Make sure you follow the instructions / HfR{/FEFIET

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.

AE@EAT—RBFIEE (VEILE. DRIEE. EEBELE. KABRE), FRIEMIFRXEPSEREA, &

MEME A= RATEERSIEEMNZ2MIEHRAE ((ZITTheE. MEMXIEE. BEEEWALERNETIR

BNEHEIRE. MRNLLIEEE) . ATERH. TeMERAR™R, BEFREESKLETUTREFRSED, X
FERLZEFREBIERA™MFMEMEIIRE, Hamamatsu Photonics RafEasifE,

& WARNING/ %%

@In case an abnormality has occurred /| TE&X 45 E A

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.

IRIBEIRRHIAME. Rk, RERINEANER, BDERET R HEURFAIRERS|I A NREMEB, TEXM
ERT, BUERAERZSmB PC (DA, ARKT USB & WIAREBEKRRE, B5HNNEEDD
EB R, YRR BITHEST @, RAXFMAIRETDER,

@ Do not use this product above its absolute maximum ratings / fEfZAF=@bY, Y1mEdHEEN RKTEHR
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.

(ERAE G, DB R IE RATIE G, (A QMBI LA MR ATE EA AR SR SRR SH
AR,

®Do not apply vibration or shock / &E/IMEINRENE B
Excessive vibration or shock may damage parts or cause misadjustment, resulting in fire or electric shock.

BB S A BER A R 5 IR TR, MMSEAN R AR,
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®Do not change or modify / E71EXEEH
Disassembling, changing internal adjustments, or modifying the product may cause malfunction of the device,
resulting in fire or electric shock.

FE. RERBIARE RS MRS SRIRERE, M5 R RER .

®Do not allow foreign objects or water to enter the product. / &77it B¥IEEKHENF™ o
If flammable materials, metal, or water get inside, it may cause fire or electric shock.

IRZIAMEL SRBUKHNAE, AIRERSEEARAMRE,

@®Absolutely do not make mistaken connections / £XFAEIEHEX R
Doing so may cause overcurrent, causing damage or fires in parts and devices.

XA RIRE RS EET B, SBEAMMKERIFHEN.

®Handling of power supply cords / EJRZAIAMIR

Turn off the power supply and hold the plug before attaching or detaching cords.

)Also, do not operate this product or attach/detach cords when your hands are wet. Doing so brings risk of electric
shock or failure, which is extremely dangerous.

TOERSHREEBL 7, KAFERHHE R
SN, IR EA B ERYTEE 7 RER/ IR SRS ENER, XEREGMA.

®Power supply adapter and USB cable /EB;Fi&A28F0 USB H45
When using this device, make sure to use the AC adapter and USB cable that come with the device.

fERItiIgERY, BSUERIRENHEY AC EFEI25F USB A4,

@Connect only to compatible products. / {EERIFRE 5o
This product is designed to connect to the USB ports of personal computers and the packaged USB cable.

Using a voltage other than the specified supply voltage can cause a fire or electric shock.
APt FEE N ABAY USB O EREMAY USB Z45,
fERAEE BIREEPIRE R SRR AL,

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

BMEIR. B, DKL, NEBLLINEEY. BN, JRESSBBLAMH, HISBMBEAK,
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/N caution/ 2%

@ & 0O 0 O

This is a precision optical instrument. Do not subject it to excessive vibration or shock.
Doing so may result in deterioration and performance may not be fully demonstrated.

A R EICFHNES, BNEER RS EiREh S e
BRI SEINBIERE TR, TAFmD AR MRE.

Do not store or operate the product in a dusty or wet environment such as outdoors, or in a high
temperature and humidity environment.

It may deteriorate, and performance may not be fully demonstrated.

BEENESLEIHEMET, NS ESEFIMRFEREUR AR Mo
BN, FmlteEdRa TR, TERD LR,

Never insert protrusions into the SMA optical connector section.
It will result in damage to the internal optical components.

YIIRSREMIEN SMA SEATiERSRERD . BN ZFEABILF TR,

Do not use the product at altitudes exceeding 2000M.
In the worst case, the product may be damaged by air pressure and rendered unusable.

BDTEEIREE 2000 KAV 75 fERA.
ERFOERT, FarEREASEDMRITHITAER.

This equipment is designed for Pollution Degree 2.
Storage or operation in an environment with a contamination level of 3 or higher may result in
product failure, fire, or electric shock. Never do so.

KRFE@RTHRTERER 2, T5RFR 3 FULNIFRREREIRE~R, PTRESH™0mH
P, AR, AREETE, IBTNEXFM.

This equipment is classified as an overvoltage category | product.

Please handle the equipment properly in accordance with the category level.
AERETFIBEER | BERELIENZELIRIGE,

Do not use organic solvents such as thinner or acetone for cleaning.
Rub with a clean, soft cloth.

BERREFNARSEENATHITES. AT HIRGEER.
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The power of this product is supplied from the USB port of a PC, etc. Due to the standard for
the power supply from the USB port, the power exceeding 5V-500mA cannot be supplied to a
device for one port. The power supply is not designed for use with a USB port.

AP @ PC FigE USB ImOMHE, BT USB iImHEBiNE, BN mOTERIRERM
8 5V-500mA B, AEIRHIFIZITA T USB M.

Some PC models stop external power supply from the USB port of the PC when the PC is in
power-saving mode, screen saver, or other functions are activated.In such cases, the device
will be stopped when the power supply is stopped, which may cause problems in the operation
of the device when the PC is restored from the power-saving mode, screen saver, etc. and
the power supply is resumed.

When using such a PC, please disable the power-saving mode, screen saver, and other
functions. (For details on PC functions and settings, please refer to the user's manual of your
PC.)

FERSHBREL BRI, FRRiFEFEMIIEER AN, SYETEE K USB ixCRIIM
BB, EXMBERT, REFERRIINEILETT, XTRZSHERMEERN. BR
RIFEFFRAMEHENHLEN, REETHIDH,

FERILLEEBNEY, IFRAERRN. FRRIFEFNEMIIEE. (BXBRIIETKENIFAE
B, EEREBERARF.)
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| Precautions for use /| {EHF=FHIN

Make sure you follow the instructions /| HfR{RIETRIET

Before using this product, be sure to read the following precautions to ensure proper use.
BRAF &R, BESURIRUTERSM, BEREBER.

@ The product is a precision optical instrument. Do not subject the Product to excessive vibration or shock. Avoid
operation and storage in dusty, watery, high temperature and humid environments. Also, never remove the mini
spectrometer while power is being supplied to the drive circuit board. Doing so may cause the mini spectrometer
and drive circuit board to malfunction.

W TR R ANER. ABRET MR IS ERMEUT T, BRAERE. B SEMNEIEIFRAREN
7. IS, FEMIRBNFEERIRMERS, TI7IREINEI RN XIFMAIRES SEHE ORI RN BERIR A ER

F&o

@®Use the camera within the range where the A/D count of each pixel is not saturated by the incident light. If
saturation of A/D counts occurs, set a shorter accumulation time. If the accumulation time cannot be set short, the

use of a light-reducing filter is recommended at the user's side.

EEMEERY A/D HERBRNGICEMBEEAEAEN. 1R A/D HHEHIEN, IREBIERRRIE. 4
R Regara R A8, BB ERRITIES,

@®Even in the absence of incident light, the product has an output consisting of an offset component and a dark

output. Note that the offset component does not depend on the accumulation time, but the dark output does.

BMETERBANGENERT, FattAEhmEBAHNERHARNEL. T8, WBAETKHTRRNE,
B2 AR T RARAS 8l

@ Window / HF
+ Do not apply strong friction or pressure to prevent scratching or cracking of the window material. Avoid contact

with sharp or hard objects and window materials.

TEFEMEINNERHEN U LR ARNE LM, B REARR T R EEIMATIE P %

+ Dust on the window material should be removed using an air blower. It is recommended that an ionizer be used

in conjunction with an ionizer.

AP LR ENERRNNBER. BIKEESRSEEREEER.

HAMAMATSU
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- If the window material is contaminated with oil, grease, or other contaminants that cannot be removed by air
blow, gently wipe it off with a cotton swab or similar object moistened with ethyl alcohol to avoid scratching.
Hard rubbing or repeated wiping may cause scratches, resulting in deterioration of electrical/optical

characteristics and reliability.

MREFMEBCH. SREESEM T IR 5 253, BRI MNYIEAZEREERR, U%ifh.
BHERSREFHFIERENIR, SHES/ MR TR,

+ Care should also be taken when packing and transporting equipment with the product incorporated to prevent

dirt and scratches on the window material.

FEEMNEMREREMERSTmES, UHLIESEMIGEF M,

@ Static electricity management / E2EBEIE
A static electricity caution label [Figure 1] is displayed to prevent destruction and deterioration due to static
electricity. The following precautions should be taken when handling this product.

AT BIIEERHEBIEMERITNS L, o BB ESIRE(E 1], EAZAF @Y, BRI T,

Fig.1 Static electricity caution label / FFEEZELITE

(1) Workplace and equipment, etc. / T{EIZFAMIEEE
+ The surface of the work desk should be grounded with a conductive mat (750 kQ to 1 GQ).

TFERENERSBEE (T50kQ~1G6Q) i,

- The floor of the work area should be grounded by using conductive flooring or by laying down conductive mats.

TRt E R (58 SRR IR S e i,

+ All manufacturing and inspection equipment should be grounded.

P S e EIR EaN

+ Humidity should be around 50 %. Low humidity tends to generate static electricity, while high humidity tends

to absorb moisture.

BENTE 50% £h. [UEEBRZTERHE, Ma2ERZRBUKD.

HAMAMATSU 9
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(2) handling / 432
+ It is recommended that ionizers or similar devices be used to eliminate static when handling the product.

1RIFAF mEY, BINERREHERSRIEE B HFREE,

- Wear antistatic clothing and conductive shoes (100 kQ to 100 MQ).
FEDFERMFHEE (100kQ ~ 100 MQ).

+ Wrist straps should be worn in direct contact with bare skin and grounded. Use a wrist strap with a protective
resistance of 750 kQ to 35 MQ when measured with the strap in place. If the wrist strap does not have a
protective resistance, there is a risk of electric shock due to electrical leakage, which is extremely dangerous.
Also, use conductive finger sacks or gloves.

R [ B SR AR AR R AR, 1EERRIFEEN 750kQ ~ 35MQ (FLME) MBiH. NREIFEER
PEEfE, NAJRsRREMSBME, FEER. i, BEASBEENFE.

+ Tools such as tweezers for handling the product may also be electrically charged. Ground them as necessary.

BTN EFSITRBAIRHR, BRIETER/REEM,

+ Use a soldering iron with an insulation resistance of 10 MQ or higher and a grounded tip.

fERLL®BIEN 10 MQ ESBRIFEMAEE,

« If the product is induction-charged and comes into contact with a metal, excessive current may flow due to
discharge, resulting in electrostatic breakdown. To prevent induction charging, keep objects (insulators such
as plastic and vinyl, PC displays and keyboards, etc.) that may be electrically charged away from the product.
Simply bringing them close to the product may cause the product to become induction-charged. If it is
unavoidable to bring the product closer to such objects, use an ionizer or similar device to eliminate static from
the objects that may be charged.

NRAF B RN BEHIERETRE, UTREREMAIE KHER, SHEBEEE. NN ER, 5/
BIREHRREAMIE (BIINEBRINZHBREFLS5A. PC BERNIRES) EBEA™ M. (MR ENFEZ~meIEE
SFBATRRBNEB, MRTEEE, BEAFHEERSINENRE BRI e B _ErFHE,

+ Friction may cause electrification of the product. If friction is unavoidable, use an ionizer to eliminate static

electricity.

BRI SBAT Mt . NMRTEBRER, 15EAHEHRIIERE,

HAMAMATSU |
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+ Peripheral devices must be grounded to prevent surges due to leakage voltage. Do not apply voltages
exceeding the absolute maximum ratings from measuring instruments, etc. (especially when turning power on
and off). If there is a possibility that a surge may be applied, use a filter (consisting of resistors and capacitors)
for protection. Do not attach or remove any connectors, etc. connected to the power supply line or output line
during operation.

SNENR R, LR LEREEBES EARR. BB NENBFENEATEENBE CHZEST
FAXHABIREY) o JIRAIREFEINRA, BRSNS (HEMESMEBRSRAER) #HITRIP. B7EETIES
FEER R RIRAE RN AR EESEFo

(3) Transportation, storage, packaging / =i, fitfs, B3

+ Insert the product into a conductive mat (shorting the leads) and place it in a conductive case. Do not use
plastic, Styrofoam, etc., as vibration during transportation generates static electricity, which may cause
destruction or deterioration of the product.
R miB \NSBE (487851%) HIREBASREE ., FEERER. BREHE, RAchidEZFNikas
FEERRE, MMSEF R E 5,

+ Transport cases and storage shelves should be conductive.

ZERENEFRNERSBML.

- Do not store the product near equipment that generates high voltage or high electromagnetic fields.

B R RET £ ERE B RIE &M T,

+ When packaging the product, short-circuit the leads to make them equipotential and use conductive materials.
Note: It is not necessary to take all of the above measures against static electricity. Take measures according
to the degree of possible damage.

BEFmIY, BR5ILEREESBA, HERSEME,
AR THREERE LRPAFRBIENE. ERIER REE AR E 2 REYE .

[Examples of anti-static measures / B3 HET 1]

Antistatic
clothing
,‘L R H

Conductive
mat
=HTR

lonizer
ZF o8

Conductive
chairs

Conductive
floor (sheet)

FHHR

HAMAMATSU |
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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.

Packaged item list

Contents Photo Description

This is a board that drives the mini
spectrometer and performs data

communication with a PC.

1 drive circuit board

This is a board for mounting a mini

spectrometer.
2 sensor board

This is a cable for connecting the

drive circuit board and sensor

3 Board connection board.
cable
A document with links to download
software.
4 software URL

document

HAMAMATSU |,
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2.Outline

The mini spectrometer drive circuit board C13016 (hereinafter referred to as C13016) is a flat board for driving the

C12880M or C16767MA (hereinafter referred to as the mini spectrometer) and importing the data to a PC.

*Please refer to each instruction manual for the specifications of the mini spectrometer.

B About flow of VIDEO signal

Mini
spectro

meter

Video signal

Sensor board

C13016
Subtractor A/D conversion|
(16bit)
Regulation Processing
(VRD) circuit

CN4(5pin)

Evaluation board

PC

HAMAMATSU
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3.Setup

3-1. Names and descriptions of each Part

mDrive Circuit Board

D BNC Connector

This connector is used to connect the trigger 1/0 signal when using the trigger measurement mode.

@ USB Connectors

This connector is used to connect a USB cable (USB cable A9160) to a PC
® Connection Connectors

Connector for board connection cable to connect to the sensor board.
@ VR1

The offset voltage level of the Video signal output by AD conversion can be adjusted.
® Through-hole for monitor

Through-holes are available for observing the main input/output signals of the driver circuit board and the
mini-spectrometer.

(Please refer to the instruction manual of the mini-spectrometer regarding the input/output signals of the mini-
spectrometer.)

When attaching a connector, a connector (B6B-XH-A) manufactured by Japan Aviation Electronics Inc. is

recommended.

HAMAMATSU |
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& WARNING

When soldering connectors, please pay attention to soldering temperature, soldering time, etc.

Soldering may damage the substrate.

at 370°C for 3.5 seconds or less.

The board may be damaged by soldering. As a rule of thumb, when hand soldering, solder each terminal

Soldering should be done at 370°C for 3.5 seconds or less.
IR RN, IBIRIEEEE. BENE%
IRIEPTRERIAIEAM,

IRETRERIEEMIRS, RIBEL, FTIRHEE, SiRTE 370°C T/&H 3.5 #IsiEERE,
JRERIAE 370°C 1T 3.5 RO EERERTIEL

Through-hole

Through-hole

No. Function No. Function
1 EOS signal output of mini-spectrometer 4 ST signal input for mini-spectrometer
2 CLK signal input for mini-spectrometer 5 \Video signal output of mini-spectrometer *1
3 'TRG signal output of mini-spectrometer 6 /Analog GND on drive circuit board

*1:  Video signal is output via a buffer amplifier mounted on the sensor board.

M Sensor Substrate

® Connection Connectors

Connector for board connection cable to connect to the drive circuit board.

@ Through-hole for mini-spectrometer insertion

Through-holes for mounting mini-spectrometers.

M Board connection cable

Connection plug

Connect both boards by inserting them into the connection connectors on the drive circuit board or the

connection board.

PHOTON IS QUR BUSINESS
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& WARNING / &4
@Board connection cables with different cable lengths are not available. If you need a board connection cable
with a different cable length
TeeFEATRBAKENREZSBY, NREFEFEBEKENRIKIEEBL,
@ If you need a board connection cable with a different cable length, please make your own.
NREFEFFBLKENBRIREZSBL, HETHIE
@ Use the nylon connector XHP-8 made by Japan Aviation Electronics Industry, Ltd. as the connecting plug.
If the cable length is too long, the characteristics of the mini-spectrometer may not be fully evaluated.
EAAAMTBFTUWHIE L8 XHP-8 B SR FiEEEk,
MRBAKEIK, MBI AEEIFD T,

3-2. Attaching pillars to each board

When using the board, attach a prop or the like to the board to prevent the board from short-circuiting.

PHOTON IS OUR BUSINESS
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| 4.Evaluation software overview

4-1. Outline of evaluation software

The C13016 is connected to a PC via a USB 2.0 interface. Various operations of the mini-spectrometer are performed
from the PC, and the measured data are also transferred to the PC.

The evaluation software is a free accessory designed to simplify the basic operation of the mini-spectrometer. By
using the evaluation software, you can immediately perform measurements using the mini-spectrometer.

The evaluation software provides functions such as data acquisition, real-time graphing of measured data, and

storage of such data.

The evaluation software is designed for C13016. Other mini-spectrometers and driver circuit boards manufactured

by us are not included.

4-2. System operating conditions for evaluation software

Evaluation software has been confirmed to work in the following system. However, operation in other environments

cannot be guaranteed.

- Microsoft(R) Windows 10(Japanese/English) 32bit, 64bit
Microsoft(R) Windows 11(Japanese/English) 64bit
.Net Framework 4.8
Monitor XGA(1024x768) and above

It is necessary to use PC with the above-mentioned system requirements condition to operate the evaluation
software. There is no other special requirements, but we recommend that use PC with the higher performance CPU,
memory etc.

About .NET Framework

Either of .Net Framework 4.6 through 4.8 is preinstalled on Windows 10, 11. So you can run this software without a
care basically.

If not, please take a look at the setting for activating .Net Framework.

The procedure described below is for activating .Net Framework 4.8.

HAMAMATSU |
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Open [Control Panel] and select [Programs]

[E5] Control Panel - [m] x
3 > ~ 1 [E4 > Control Panel » . C Search Control Panel »
Adjust your computer’s settings View by: Category ¥

System and Security . User Accounts
Review your computer's status

Ch it
Save bockup copies of your files with Fie Hisoy W 7 Cenge scceunt type
Backup and Restore (Windows 7) L

! Appearance and Personalization
Network and Internet
View network status and tasks 3 Clock and Region
Hardware and Sound Change date, time, or number formats
View devices and printers
Add  device Ease of Access
- Let Windows suggest settings
Optimize visual display
Uninstall a program
Select [Term Windows features on or off].
— a x
« >« [Els Control Panel > Programs » v O Search Control Panel »

Control Panel Home

71 Programs and Fe
F: 9

w Uninstall a program

System and Security

Run programs made {8 ow to install a program
Network and Internet
Hardware and Sound Default pmgrams . .
Change default settings for media or devices
Programs
User Accounts

Appearance and
Personalization

Clock and Region

Ease of Access

PHOTON

IS OUR BUSINESS
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Confirm if .Net Framework 4.8 is activated. If not, check it and click [OK] button.

| Windows Features - O H
Turn Windows features on or off 1]

To turn a feature on, select its check box. To turn a feature off, clear itz
check box. A filled box means that only part of the feature is turned on.

[CJ" .MET Framework 3.3 (includes \NET 2.0 and 3.0)
[ - il MET Framework 4.8 Advanced Services
[ " Active Directory Lightweight Directory Services
[ Containers
[CJ" " Data Center Bridging
[~ Device Lockdown
7 Guarded Host
[ Hyper-v
[CI" Internet Informaticn Services
| [CI"" Internet Information Services Hostable Web Core
O=a Legacy Components
= T Media Features

If the following message is displayed, Select

[Let Windows Update download the files for youl].

| € [ Windows Features

Windows needs files from Windows Update to finish installing some features.

—> Let Windows Update download the files for you

— Don't download files. No changes will be made to your PC
Mo changes will be made to your PC.

Cancel

Please reboot PC after clicking a [Close] button.
|5 Windows Features

Windows completed the requested changes.

Windows needs to reboot your PC te finish installing the requested changes.
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4-3. Evaluation software function list
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® Measurement Mode

This software provides four kinds of measurement modes that are Monitor mode measurement, Measure mode

measurement, Dark mode measurement, Reference mode measurement.

The feature of each measurement mode is described below.

without saving it.

Mode Use to: Features
Graphically displays "pixel count vs. A/D output count" data|
in real time.
Graphically displays
"wavelength vs. A/D output count" data in real time.
Monitor measurement data
Monitor Mode Can not save measurement data

Performs dark subtraction.

Displays reference data.

Measurement scan number can not be set,

no limit for scan number.

Measure Mode

Measurement mode to

save measurement data

Graphically displays

"pixel count vs. A/D output count" data in real time.

Graphically displays

"wavelength vs. A/D output count” data in real time.

Save measurement data

Performs dark subtraction.

Displays reference data.

Specifies the number of measurement scans

Dark mode

Acquire data to perform

dark subtraction

"pixel count vs. A/D output count” data in real time is not

displayed graphically.

"wavelength vs. A/D output count” data in real time s not

displayed graphically.

Saves measurement data.

Specifies the number of measurement scans

Reference mode

Measurement mode to

acquire reference data.

"pixel count vs. A/D output count” data in real time is not

displayed graphically.

"wavelength vs. A/D output count" data in real time s not

displayed graphically.

Saves measurement data.

Specifies the number of measurement scans.
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® Calculation function

This software provides the following arithmetic functions.

mini-spectrometer

Functions

Features

Dark subtraction function

It is possible to display the subtracted value of the dark reference

pixel from the measuring data

measurement and display

Reference data Measures reference data and displays it graphically.

Gauss fitting function Gaussian function fits the data within the specified range

® Limitations

There are limitations in measurements.

Iltem

Limitations

Number of measurements

(Number of stored data)

\Within 1-5000 times

Integration time

Within range 11-1000000usec(Specified by 1usec)

Areage count

(Average count per measurement)

\Within 255 times

® Save measurement data

The data acquired in the Measure mode measurement can be saved.

Functions

Features

csv file format save

Readable in Microsoft Excel
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| 5. Software

5-1. Software installation

Please agree to the "Software License Agreement" before installing the software on your PC.

*Please install the evaluation software by logging in as a user with administrative privileges.

Software License Terms

Please read the following terms and conditions ("License Terms") carefully. Please read the following terms and conditions
("Terms and Conditions") carefully. Hamamatsu Photonics K.K. ("Hamamatsu", "we", "us", or "our") accepts these terms
and conditions. (hereinafter referred to as "Hamamatsu") grants a license to use this software only to users of the mini-
spectrometer evaluation software and software such as DLL files (hereinafter referred to as "the Software") who accept
these License Terms and Conditions. By installing the Software or copying these files, the user agrees to be bound by
these License Terms. If you do not agree to all or part of these terms and conditions, you may not install or use the Software.

1. Purpose of this software
This software is a control software licensed free of charge and without warranty, for the convenience of users who
wish to use Hamamatsu Photonics mini-spectrometers (hereinafter referred to as "mini-spectrometers”) in a simple
manner. Use of this software is at the user's own risk and discretion.
2. license agreement
We grant the right to install and use this software only for the purpose of controlling the mini-spectrometer only to the
user who agrees to these terms and conditions.
3. Attribution of Copyrights and Other Rights
All proprietary rights, intellectual property rights, and all other rights related to this software and accompanying
documentation are reserved. This software is protected by copyright laws and other intellectual property laws and
international treaties. The user may not alter or remove any rights notices attached to the software or accompanying
documentation.
Except as expressly granted in these terms and conditions, we do not transfer or grant any rights to you, and all rights
to the Software and accompanying documentation are reserved.
4 . duplication
You may copy the Software for backup purposes, provided that you comply with all terms and conditions of this License.
5. prohibition clause
The User may not However, if the User transfers, leases or rents the mini-spectrometer to a third party and delivers
the Software together with the mini-spectrometer to such third party, and such third party agrees to the terms and
conditions of this License, we will continue to grant the third party a license to use the Software under the terms and
conditions of this License.
(1) Sell or otherwise distribute this software to a third party, or advertise, display, use, reproduce, or conduct business
for the purpose of selling or otherwise distributing this software to a third party.
Transfer or sublicense the right to use this software to a third party.
To lend, lease, or grant a security interest in the Software to a third party.
To alter or remove all or part of the Software, including this License and other accompanying documents.
reproduce, adapt, translate, reverse engineer, disassemble, decompile, or otherwise attempt to derive the source
code of the Software, in whole or in part.

(2
(3
(4
5

< ~— — ~—

6 . Limitation of Liability
We make no warranty of any kind regarding this software and accompanying documentation, including, but not limited
to, its quality, performance, or fitness for a particular purpose. In no event shall we be liable for any computer failure
or damage, loss of information, or any other direct or indirect damages resulting from the use or inability to use this
software and accompanying documentation. We do not provide maintenance or support for this software, and we
assume no
responsibility for any malfunction or failure of this software, including but not limited to repair or modification of the
software.
The software installation procedure is shown below. Be sure to follow these steps to install the software.
Insert the included CD-ROM into the CD-ROM drive. (Do not connect the drive circuit board set to the PC before
installing the software.)

HAMAMATSU |
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If CD autorun is enabled, the installation will start automatically when the original CD-ROM of the evaluation

software is inserted into the CD-ROM drive. Click [drive:¥Setup.exe] (where drive is the drive
ROM, or [D:¥Setup.exe] if the CD-ROM is in the D drive) and click [OK].
The installer will start. Click [Next (N)].

HamamatsuMinispectrometer for C13016 - InstallShield Wizard X

Welcome to the Install5hield Wizard for
HamamatsuMinispectrometer for C13016

The InstallShield Wizard will instal
Harnamatsutdinispectrometer for C13016 on your
computer. To continue, click MNext.

< Back Cancel

letter of the CD-

Read through the license agreement to the end and click "Yes(Y)" only if you agree to the terms.

Note: If you do not agree to the license agreement, you will not be able to install the software.

HamamatsuMinispectrameter for C13016 - InstallShield Wizard X

License Agreement
Please read the following license agreement carefully,

-

Press the PAGE DOWN key to see the rest of the agreement.,

Foftware license agreement

Please carefully read the following conditions (hereafter called, “product license I
agreement”) in this document. Hamamatsu Photonics K. K. (hereafter, "Hamamatsu
Photonics™) grants usage of the software such as mini-spectrometer evaluation

software and related DLL files (hereafter called, "this software™) only to those users
accepting the conditions of this product license agreement.

By installing this software, you agree to be bound by these terms and conditions, If

you do not agree to these terms or conditions in whole or in part, do not install or use

this software.

Do you accept all the terms of the preceding License Agreement? If you
select No, the setup will dose. To install HamamatsuMinispectrometer for
13016, you must accept this agreement.

Print

< Back fes Mo

Select the components to be installed.
[Select "All (C)" to install all components included in this version of the CD-ROM.
If you select [Custom], you can choose which components to install.

Normally, you should select "All (C)".

HamamatsuMinispectrometer for C13016 - InstallShield Wizard

Setup Type
Selact the setup type that best suits pour needs

Please select a sstup type.

© Complete

.:; All program features will be instaled. [Requires the most disk space.]

() Customn
.:’ Select which program features you want installed. Recommended for
W advanced users.

Deestination Folder
C:\Program Files\HamamatsuMinispectrometer for C13018 Browse.

<Back Cancel

This is the confirmation screen before starting file copy. A list of components to be installed is displayed.
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Click [Next (N)].

HamamatsuMinispectrometer for C13016 - InstallShield Wizard *

Start Copying Files
Fieview settings before copying files.

The item ta install iz as follows. Please click the [nest], when you perfarm installation from these
contents. & click of the [nest] starts the copy of a file

Current Settings:

Mini-spectiometer EvaluationS oftware a
Document
DeveloperTools

[---DLLEDriver

[-Far Yisual C++/CLI

|--For Wisual Basic

|--For Wisual CH

IistallShield

< Back Cancel

If the PC and mini-spectrometer are connected, disconnect them and click "OK.

HamamatsuMinispectrometer for C13016 - InstallShield Wizard >
|

o Disconnect the spectrometer from your PC when connected.

An installation completion message will appear. Click "Finish.

HamamatsuMinispectrometer for C13016 - InstallShield Wizard

InstallShield Wizard Complete

Setup has finished installing Hamamatsubinispectiometer for
C13016 on your computer.

< Back Cancel

A confirmation screen for restart will appear.

[Select "Yes, | would like to restart my computer now.] and click "Finish.

HamamatsuMinispectrometer for C13016 - InstallShield Wizard

HamamatsuMinispectrometer for C13016 Install

The InstallShield \Wizard has successfully installed
HamarnatsuMinispectrometer for C13016.Befare pou cannect
the mini spectrometer, you must restart pour computer.The
minispectrometer could not operate rightly, if connected without
having to be restarted

© s, | want o restart my compuler now,

() No, | will resstart g computer later

Hamarnatsubinispectrometer for C13016 setup

< Back Cancel

Remove the CD-ROM from the CD-ROM drive of your PC.

HAMAMATSU |

PHOTON IS OUR BUSINESS



mini-spectrometer

5-2. Uninstalling Software

Uninstalling the software removes all installed components.

Below are the instructions for uninstalling the software. Be sure to follow the steps below to uninstall the software.
(device drivers are also uninstalled during software uninstallation)

[Open "Control Panel" by clicking on "Start Menu" — "Control Panel".

[Under "Control Panel," click "Uninstall a Program.

¥4 Control Panel - 0 X

Adjust your computer’s settings

[Select "Hamamatsu Minispectrometer for C13016" and click "Uninstall”.

[ Programs nd Features - D X

) » Control Panel » Programs » Programs and Features

chick Uninstall Change, or Repair

oft Update Hesith Tools

w Hamamatsu Photonics KX. - 01,0005 pport
Help bk:  hpsc//www hamama...Update i

Confirmation of uninstallation will be displayed. Click OK (Y).
Confirm Uninstall *

Do you want to completely remaove the selected application and all of
its features?

If the PC and mini-spectrometer are connected, disconnect them and click "OK.

HamamatsuMinispectrometer for C13016 - InstallShield Wizard X

o Disconnect the spectrometer from your PC when connected.
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When uninstallation is complete, the following screen will appear.

HamamatsuMinispectrometer for C13016 - InstallShield Wizard

InstallShield Wizard Complete

Setup has finished instaling Hamamatzubinispectrometer for
C1301E on your computer.

< Back Cancel

After uninstallation, ask for restart. [Yes, restart computer now.] and click [Finish].

HarmamatsuMinispectrometer for C13016 - InstallShield Wizard

H tzuMinizpect ter for USB2 Uninstall

The InstallShield *izard has successfullp uninstalled
Hamamat subdinispectrometer for USBZ. Before you can use
the program, you must restart your computer.

© s, | want to restart my compuber now.
() Mo, | will restart my computer later,

Hamamatsubinispectrameter for C1301E setup

< Back Cancel
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| 6. Equipment connection

Connect the driver circuit board to the sensor board using the board connection cable. At this stage, do not connect

the USB cable to the driver circuit board; connecting the USB cable and proceeding with the work while power is

supplied from the PC side may result in failure of the mini-spectrometer.

Align the index mark on the mini-spectrometer indicated by the blue frame in the photo with the number 1 (red frame)
on the silk, and insert the mini-spectrometer terminal.
The mini-spectrometer should be inserted and removed from the sensor board no more than 30 times.

If the number of insertions and removals exceeds the specified number of times, the mini-spectrometer may have

C12880MA Bottom side

HAMAMATSU |
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Connect the B plug of the USB cable to the USB connector on the drive circuit board.

*At this point, do not supply power to the drive circuit board from the PC.

Connect the A plug of the USB cable to the PCB port where Windows is running.

Launch the evaluation software on the PC.
*The initial setting contains the provisional coefficient for the C12880MA. It is significantly different from the

wavelength conversion coefficient for the C16767MA.
Please set the wavelength coefficient attached to the mini-spectrometer before using it.
For information on how to set the wavelength coefficient, please refer to the "Wavelength Conversion Coefficient
Editing Screen" section.

When disconnecting the device, follow the connection procedure in reverse.
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7.How to use the evaluation software

7-1. Main Screen

Main screen is displayed data and information, measurement operations,

and setting dialogs are called.

Main screen is displayed after boot of evauation software and after completion of Wavelength conversion

coefficients edit screen.

Main screen has main menus and various toolbars.

There is ¥ next to various toolbar icons. It is possible to execute it by selecting one from among two or more

several similar commands. Please select it from the list displayed by clicking ¥ .Various toolbars are changed in

floating state by dragging them.

Moreover, show/hide of various toolbars can be set through [View] of main menu.
Graphically displays measurement data of opened spectrometer in main screen.

Here is the name and explanation of each part of the main screen of the evaluation software.

screen of evaluation software

@ u-ApsSpecEvaluation - [m] X
File Measure Tool View Window Help) @ 4 @ 6
—_—
=) ; . n L AL —. Nz
P F 7 ) =2 g ¢ otk (I (e (e ‘ F : Iog Iz |
E=S|E=
MeacDatalnfo Parameterlfo EEPROMIfo | *1*
A/D0ount Wavelengthinm] vs A/DCount{18bit) Measurzner tMode | lce s BEINoc
) DarkSub Enabled
FOEE _ Graph type
- © Heiis : Wavelength - YAsxis : A/DCount
6716 () Hfwis « Pizel - Yfxis © A/DCount
5455 - DarkData
- Reference Data
5215 GursorData
b Y
4965 H cursor 1 50791 EE B
- K cursord 63636 306310
4716
- Dot betreen X axs cursors
H65 i I ¥ axis min value 810600
- Y axis max valie 495000
4218
Average value 428200
3965 Standard deviation 56857
3715 - The gauss fitting data between X axis
cursors
Peak value
3466 -
FUHM
3218
Scan Gount
MesurngiMeosure Mode) 216scon/so00con [N
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@ Main Menu
Main menu contains [File], [Measurement], [Tool], [View], [Help].Meaning of each item is described below.
Menu Command Use to: Toolbar button
Open connected spectrometer. Main toolbar
Open spectrometer Qﬁ
Close connected spectrometer. Main toolbar
Close spectrometer n_ﬁ
Close all spectrometers. Main toolbar
Close all spectrometers ﬁ
. Update or refresh list of connected Main toolbar
File Update list *
ispectrometers on the USB bus.
Reads measurement data,dark data and Main Toolbar
Read data file /
reference data file _
Saves acquired measurement data Main Toolbar g
Save text data 5
Close Application Closes Application
Starts monitor measurement Measurement :
Start monitor measurement ;ﬁr
Toolbar —_—
Start reference measurement Measurement
Reference measurement !kr
Toolbar —_—
Starts measure measurement Measurement -
Measurement [Start measure measurement htr
Toolbar _—
Start dark measurement Measurement
Dark measurement kr
Toolbar —_—
Stops measurement Measurement
Stop measurement m
Toolbar —_—
IThe measurement parameter is set. Function Toolbar
Parameter setting eaf
Use operation function Function Toolbar
Operation f#:)
Uses auto zoom Graph Toolbar woN
Tool IAuto zoom L}
Converts Vertical axis to logarithm display| Graph Toolbar
\Vertical axis logarithm display m
IThe graph display area is returned to the| Graph Toolbar r_"
Return to initial display Poee]
initial state. L 4
HAMAMATSU
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Graph information is display. Graph Toolbar >
Graph information —1=
Main toolbar display Show/Hide of the main toolbar is specified.
Show/Hide of the measurement toolbar is
Measurement toolbar display —_—
specified.
Toolbar display Show/Hide of the toolbar is specified.
View
. Show/Hide of the window toolbar is
Window Window toolbar display _—
specified.
Show/Hide of the graph toolbar is
Graph toolbar display -
specified.
Display graph windows so they overlap| Window toolbar
Cascade _
and the title bar of each window is visible.
Display graph windows vertically orf Window toolbar
Tile .
horizontally so they do not overlap.
Arrange graph windows when in icon| Window toolbar .
Help /Arrange icons E
mode. ——
System  information/SettingDisplays system information/ Setting Main Toolbar —
Display
Displays version information Main Toolbar D,
Version information... -
File
Open connected spectrometer. Main toolbar
Open spectrometer G
@ Main Toolbar
It contains icon menu of data read, data save, help.
Sy 528
2089 Y
@ Measurement Toolbar
It contains Start/Stop Icon menu.
relrvNNe v . ALL "'[l Add
| 1 T 1] = e ] S
@ Function Toolbar
It contains icon menus of parameter setting, operation setting and calculating setting.
& fo
HAMAMATSU

PHOTON IS OUR BUSINESS

p. 33



mini-spectrometer

® Window Toolbar
This toolbar contains icon buttons for displaying graph windows (graph information window, device information

window) and setting the graph window display method.

[ BEE

Icon menu of graph movement, auto zoom, Y axis logarithmic display is used.
=R
: . '

It shows measurement data graph and various data.

® Graph Toolbar

@ Graph Window

OGraph
Graph shows raw data retrieved from image sensor. The horizontal axis represents the wavelength of the sensors,
or pixels and the vertical axis represents the image sensor output A / D count values. Scan Count below the graph

displays the number of measurements from start.

‘Wavelength[nm] vs A/DCount{16bit)

HAMAMATSU |,
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7-2. Selection dialog to open spectrometer

Mini-spectrometer which is to be used is opened through this selection dialog. Only opened spectrometer can be
controlled by the software.

The SelectSpectrometer operations can be displayed by clicking .‘ from main toolbar or selecting [File]—[Open

spectrometer] from the main menu of the main screen. It specifies the type of graph to be displayed at the time of

opening. Here is the explanation of name and description of all parts of the screen to open the selection of the
spectrometer.

Select Spectrometer >
® )
[] Device Mame () Pixel © Wavelensth
(Ju-fps Seriest 000000007 () Pizel € Wavelength

@ Spectrometer (Unit ID)
A list of spectrometers currently connected to the PC is displayed in the combo box.

It is possible to select by checking the spectroscope name to be used.

@ Type of graph
Select the type of graph to display. By default, [Wavelength] is selected.

If the wavelength information of the spectrometer is not valid data, [Pixel] is selected by default.

Select the desired graph function.
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7-3. Wavelength conversion coefficients edit screen

It is the screen where wavelength conversion coefficients are edited.
This is displayed immediately after evaluation software starts.

Here is the explanation of each part name of Wavelength conversion coefficients edit screen.

Wavelength coefficients

Wavelength conversion coefficients @

AD 3177690273002

B1 2.700636023E+000

B2 -1.14451 7407003

B3 -3.530887275E-006

B4 1.45%6279321E-003

B5 -5.706326871E-012

FileWrite... @ FileRead... 3 Clear @

=D

@ Wavelength conversion coefficients
Wavelength conversion coefficients of current evaluation software are displayed.

@ FileWrite
Wavelength conversion coefficients file of edit box of A0-B5 is written in wavelength conversion coefficients file.

Please refer to Write wavelength conversion coefficients file for detailed information.
® FileRead
Wavelength conversion coefficients file is read and displayed in AO-B5 edit boxes.

Please refer to Read wavelength conversion coefficients for detailed information.

@ Clear
Clears A0-B5 edit boxes.

® Close
Main screen is displayed and main screen is closed when Close button is pressed.
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7-4. Wavelength conversion coefficients write screen

Wavelength conversion coefficients write screen is a screen which writes to current EEPROM or wavelength

conversion coefficients file.
It is displayed at the end of Main Screen.

Here is the explanation of each part name of Wavelength conversion coefficients write screen.

g5l Wavelength coefficients X

Wavelength conversion coefficients @
AD 3177690273E-002

B1 2.700636025E-+000

B2 -1.144517407E-003

B3 -8.530887275E-006

B4 1.496279331E-008

BS -5.706326871E-012

@ Wavelength conversion coefficients
Wavelength conversion coefficients of current evaluation software are displayed in read only.

@ FileWrite
Wavelength conversion coefficients of edit box of AO-B5 are written in wavelength conversion coefficients file.
Please refer to Write wavelength conversion coefficients file for detailed information about wavelength

conversion coefficients file write.

® Close
Wavelength conversion coefficients write screen is closed and application is ended.
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7-5. Parameter setting screen

Parameter setting screen is used to set operating parameters of spectrometer. In
o
&

selecting [Tool] —[Parameter setting] from main menu of main screen.Here is the explanation about each part and

measurement stopped condition, this screen can be displayed by clicking of [Function Toolbar] or by

name of parameter setting screen.

00000000 Parameter setting >
Measure Setting
Scan Court @ |1 =
Average Count ® 1 =
Spectrometer Setting
Integration Time @ |11 2 usec
Capture Mode @ W‘
TriggerPolarity ® |Hising R |
TriggerOutput ® |oFF ~]

o

@ Scan Count
Specifies measurement count of measure measurement.Possible range of measurement

count is 1-5000. The numerical value can be increased and decreased by clicking a right
arrow. It is also possible to input the numerical value directly by keyboard.

@ Average Count
The evaluation software will display one profile (spectrum data) after averaging the data over the specified
number of scans.Specify the averaging count in the range from 1 to 255.
You can select the desired count from the drop-down list of the combo box that appears by clicking the small
down arrow (V).

@ Integration Tim
Specify the accumulation time in the range from 11 to 1000000 us in 1us steps. You can select the desired time
from the drop-down list of the combo box that appears by clicking the small down arrow (V). You can also
directly enter a desired time from the keyboard, even if it is not listed in the combo box

@ Capture Mode™
Select the Capture Mode (SPECIFIED NUMBER or TRIGGER) from the drop-down list.

® Trigger Polarity™
Select the Trigger Polarity (Rising or Falling) from the drop-down list.

® Trigger Output™
Select the Trigger Output (OFF or ON) from the drop-down list.

HAMAMATSU |
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*1

SPECIFIED NUMBER mode

Mini spectrometer measures in set integration time by a PC.
The data is sent by measurement to the PC.

Data is shown to screen of a PC.After showing data to a screen.

Mini spectrometer begins to measure again.This is repeated measurement count.

TRIGGER mode

Mini spectrometer measures in set integration time by a PC.

The timing mini spectrometer begins to integration is synchronous with a trigger input signal.
Unless a trigger input signal is input, integration of mini spectrometer isn’t begun.

The data is sent by measurement to the PC.

Data is shown to screen of a PC.After showing data to a screen.

Even if this whole period inputs a trigger input signal, mini spectrometer doesn’t integration.
After showing data to a screen, mini spectrometer begins to measure again.

This is repeated measurement count.

*2
Trigger polarity when being a SPECIFIED NUMBER mode, changes polarity of trigger output.
Trigger polarity when being a TRIGGER mode, changes polarity of trigger input.

*3
It's able to establish trigger output on at SPECIFIED NUMBER mode. Trigger output will be invalid state, and it can't
be set at TRIGGER mode.
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7-6. Calculation function screen

Operation function screen is used to set useful operation function for measurement.

This screen can be displayed by clicking ‘f'ﬁ’, of [Function Toolbar] or by selecting [Tool] —[ Operation] from

main menu of main screen. This screen has dark subtraction and gauss fitting function and reference data display
function (Normal display, Ratio display). Select the required function by adding check mark.

Please refer to Operation function for the details of operation function.

DODDOOOD Arithmetic x

Arthmetric

[_] Gaussian fitting waveform display

Set Cancel
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7-7. Measurement Mode

This evaluation software provides two modes of measurements.

This topic describes measurement mode introduction, characteristic of measurement mode and explains how to

use them.

Monitor Mode measurement

Monitor mode will display only measured data graph without storing data in memory.
If you want to see output in real time graph or want to observe long time output, this mode is suitable.

Measurement procedure:
Startup procedure

To start measurement click ﬂ of [Measurement Toolbar] or select [Measure]—[Start Monitor mode] from

main menu of main screen.

Stop procedure

To stop measurement click J from [Measurement Toolbar] or select [Measure]—[Stop Monitor mode] from

main menu of main screen.

Measure Mode measurement
Measure mode displays measured data and stores that data in memory.This mode is suitable in the cases like
you want to see output value in real time graph and also want to analyze data after measurement. Once the

measurement data stored in the memory, data is stored temporarily at the time of evaluation software ends.

Measurement procedure:
Startup procedure

Click ﬂ from [Measurement Toolbar] or select [Measure] ] —»[Start measure mode]

Stop procedure
Automatically stops after reaching specified measurement count. It is also possible to stop measurement before

reaching the specified number of scans.

To stop measurement click J or select [Measure]—[Stop measurement]from main menu of main screen.In

that case data measured upto that point is valid data.
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Dark Mode measurement
The dark subtraction function becomes available after measuring dark data in Dark mode. We strongly
recommend that you measure this dark data just after this evaluation software starts.
When the integration time or gain setting is changed, the dark data also varies. So you must measure new
dark data again when using the dark subtraction function.
Measurement Procedure:

Start method

Click the M button on the Measurement toolbar or select "Start Dark mode" from the "Measure" menu in
the main window.
. Stop method

Dark measurement automatically stops when the specified scan count is reached. But you can stop the

measurement any time before the specified scan count is reached. To stop the measurement, click the E

button or select "Stop" from the "Measure" menu in the main window.The data that has been measured up to

that point will be effective. Dark data will then be created by averaging the obtained data.

Reference Mode measurement

This mode allows you to measure reference data that is used as comparison criterion. After measuring this
reference data, both measurement data and reference data can be displayed. When the integration time*1 or
gain*2 setting is changed, the measurement conditions vary as well. So you must measure the new reference
data again when using the reference data.

Measurement Procedure:
Start method

Click the M button on the measurement toolbar or select "Start Reference mode" from the "Measure"
menu in the main window.
Stop method

Measurement automatically stops when the specified scan count is reached. But you can stop the

measurement any time before the specified scan count is reached. To stop the measurement, click the J

button or select "Stop" from the "Measure" menu in the main window. The data that has been measured up to

that point will be effective. Reference data will then be created by averaging the obtained data.
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7-8. Graph operations

e =

Graph toolbar

AutoZoom
An auto zoom is automatically adjusts range of vertical axis of graph to minimum

and maximum range.

N
Click i-% of [graph Toolbar] or select [Tool]—[Auto Zoom] from main menu

of main screen.
Vertical axis logarithm display

Vertical axis display changes to logarithm display.

Click g of [Graph Toolbar] or select [Tool]—[Log Scale] from main menu of main screen.

Reset graph display to initial state

Graph modified by [Zoom],[Move position], etc is returned to initial state.
L. |

Click S’ of [Graph Toolbar] or select [Tool]—[Reset Graph] from main menu of main screen.

Graph Information
Graph information is display.

=~

Click —j of [Graph Toolbar] or select [Tool]—[Graph Infomation] from main menu of main screen.
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* MeasDatalnfo

Measurement information is display.

MeasDatalnfo  Parameterifo EEPROMInfo W ¢ |*

@ Measurement Mode Monitor Mode
@——» [C) DarkSub Enabled
Graph type

© XAxis : Wavelength - YAxis : A/DCount
() XAxis : Pixel - YAxis : A/DCount

@ Dark Data
® Reference Data
CursorData
X Y
® X cursor1 507.91 3145.14
X cursor2 695.36 3037.50

Data between X axis cursors

Y axis min value 2934.00

@D —M Y axis max value 3228.00

Average value 3073.77

Standard deviation  70.89

The gauss fitting data between X axis cursors

Peak value
FWHM

@ Measurement Mode
Shows the currently selected measurement mode.

Tip: For more information about measurement modes, see Measurement Modes.
@ DarkSub Enabled
Display data is darksub enabled

® Graph type
Allows selecting the graph type that is displayed in the graph window.
Click the option button for the desired graph type.

@ DarkData
Shows information on the currently retained dark data.

Shows "Data nothing" if no dark data is retained.

HAMAMATSU |,
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@ Reference data
Shows information on the currently retained reference data.

Shows "Data nothing" if no reference data is retained.
Cursor data
Shows the data at each cursor position displayed on the graph window.

® Data between X-axis cursors

Shows typical statistical data in the area enclosed by graph cursors
@ Gaussian fitting data between X-axis cursors
Shows Gaussian fitting data information when the "Gaussian fitting waveform display"

check box in the "Arithmetic Functions" dialog box is selected.
TIP: For detailed information on the Gaussian fitting waveform display, see "Gaussian fitting waveform display".
* Parameterinfo

Parameter information is display.

MeasDatalnfo Parameterinfo EEPROMInfo W\ ¢ |*

Scan Count 1
Average Count 1
Capture Mode SPECIFIED NUMBER

Integration Time[usec] 1

Trigger Polarity Rising

Trigger Output OFF
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EEPROMInfo

EEPROM information is display.
MeasDatalnfo Parameterinfo EEPROMinfo 1w «|»

UnitID 00000000

SerialNumber 00000001

Firm Version 1.14

Wavelength conversion coefficients
AD 3.177690273E+002
B1 2.700686029E+000
B2 -1.144517407E-003
B3 -8.530887275E-006
B4 1.496279381E-008
B5 -5.706326871E-012

WaveCoefficients
Wavelength conversion coefficients of the application and wavelength conversion coefficients of the EEPROM
are display.
Parameterinfo EEPROMinfo WaveCoefficient |« » |

Wavelength conversion coefficients

Application EEPROM
AD 3.177650273E+002

B1 2.700686025E+000

B2 -1.144517407E-003

B3 -8.530887275E-006

B4 1.496279381E-008

BS -5.706326871E-012

HAMAMATSU | | 4
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Graph option
Graph option is display.
EEPROMInfo WaveCoefficient GraphOption |« | »

Plot Option
Data to plot MeasureData v
O Line color e
Line Style | — Solid v|
Line width 1 v
Title and label
") Title Wavelengthjnm] vs A/DCount(1
X Caption Wavelength[nm]
Y Caption A/DCount

@ Plot option
Allows setting the line color, width and marker that are used to draw a waveform in the
graph window.Select the desired setting from each drop-down list that appears by clicking

the down arrow (V).

@ Title and label
Allows setting the title and labels for the graph.

Enter the title and labels as needed from the keyboard.
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7-9. Operation Function

mini-spectrometer

This evaluation software uses several operation function during measurement. This topic describes how to use

operation function provided by this evaluation software.

Following operation function is used by this evaluation software.

Function name

Function detail

Dark subtraction

Subtracts dark data (acquired beforehand) from the currently measured
data.
This function is not available if dark data has not yet been acquired.This

function is not available if dark data has not yet been acquired.

Normal mode

Displays reference data along with the currently measured data.This

function is not available when reference data has not yet been acquired.

display
Reference data
display
Ratio mode
display

Displays the ratio of the measurement data (transmittance, reflectance)
to reference data. This ratio is calculated as follows.Currently measured
data profile / Reference data profilex 100.This function is not available if

reference data has not yet been acquired.

Gaussian fit waveform display

Fitting is performed by gauss function for the area enclosed by cursor.

Shows current measurement profile with fitting resuilt.

Operation function setting is done by following screen. Select [Tool]—[Operation] from main menu of main screen to

get this screen.

|| Gaussian fitting waveform display

DODDODOD Arithmetic x

Arithmetric

Set Cancel
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Dark sub
It is a function which subtracts dark offset from a present measurement profile by using the sensor dark reference

pixel value. Please select following offset according to dark.

; 4 Measurement data profile
y (dark subtraction OFF)

Offset caused by
dark data

A/D Count

Measurement data profile
(dark subtraction ON)

Pixel or Wavelength
Displaying Reference data
This function displays the currently measured data profile along with premeasured reference data profile.
There are two methods for reference data display: Normal mode display and ratio

mode display

[Normal mode display]
Displays reference data and measurement data simultaneously. An example is shown below. The blue plot

represents the reference data profiles and the red plot represents the currently measured data profile. The

reference data profile is shown in blue on the actual software display. This function is useful for comparing

currently measured spectrum data with reference data to see how it changes.

Measurement data profile

A/D Count

N

Reference data profile

Pixel or Wavelength
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[Ratio mode display]
Displays a data profile indicating the ratio of current measurement data profile (transmittance or reflectance) to

reference data profile. This ratio profile is defined as follows:

Ratio profile = Currently measured data profile / Reference data profile x 100 [%]

The ratio mode display is useful for checking the transmission or reflection ratio versus the

reference data. The graph below shows a ratio profile created from the profile data shown

above in the normal mode.

Ratio of current measurement data profile to reference data profile

Ratio (%)

Pixel or Wavelength

HAMAMATSU |
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Waveform Dispaly
Fitting is performed by gauss function for the area enclosed by cursor and Shows current measurement profile
with fitting result. The following Gauss functions are used for the fitting.

2

x-C
f(x) =C, +Cx+C,exps— 2
C4

Here,Co-Cs4 is a coefficients obtained by the fitting. x shows the value of a horizontal axis(pixel or wavelength) in the
graph.
This function is used to get exact peak position from the spectrum retrieved by measurement
The following figure shows an example.In figure, red color shows current measure profile and blue color shows
gauss fit results based on measured profile data enclosed by a cursor.When

graph fit is effective, acquired gauss fit data is displayed on ‘Measure data information’ tab time to time.

Cursor line 1 Cursor line 2

Gaussian fitting

Measurement
data profile

A/D Count

Center

v
X (pixel or wavelength)
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7-10. Save Measurement data

This evaluation software can save measurement data as a text data in a file. Here is the explanation about data

save method, format and important points.

Save Text data

In measure measurement, acquired measure data can be saved as text data in a file.Text data can be saved in
CSV format which can be read in Microsoft excel also, so it is easier to perform processes like reading stored data
in excel, graphing, carrying out operations etc.

Click S of [Main Toolbar] or select [File|»[Save Data File] from main menu of main screen. Dialog

displayed,please specify the type of data, and horizontal axis data.The following dialog box then appears.Please set

name and place of file to save in File Dialog and then click [Save(S)] button.

00000000 Measurement data save setting H
Kind of Data Type of axis
Select Save Data Select Axis Type
B 5ave measurement parameters © X axis: Wavelength [nm] - ¥ axis; A/D Count
B Save data obtained Measure mode(with file name) () X axis: Pixel - Y axis: A/D Court
Save Cancel
@ Save As X1
1
™ = » ThisPC > Documents w G Search Documents
Organize » New folder = - Q |

MName Date modified Type Size
> Quick access

Mo items match your search.
> @ OneDrive - Personal

> [ ThisPC
> 3l Network
File name: |tasd -
Save as type:  C5V file for HAMAMATSU spectrometer ~
~ Hide Folders Cancel

HAMAMATSU | .,
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Text data Types

There are 3 types of text data to be saved Measure, Dark, Reference.

These are stored in the CSV file format.

The files that can be generated when saving are listed below.

mini-spectrometer

File name specified

in File name box

File name

File is created when:

Contents

File_name.csv

If you have data

Measure data

File_name

File_name_dark.csv

If you have dark data

Dark measure data

File_name_ref.csv

If you have reference data

Reference measure data

Example: If you save all data under a file name of "test" after making measurements in Dark, Reference and

Measure modes.

The following 3 files are created.

File name Content
test.csv Measure data
test _dark.csv Dark measure data
test _ref.csv Reference measure data

Data format of each file is shown below.

The first row in each CSV file indicates the pixel number or wavelength, depending on which was selected as the

horizontal axis data form.
File name.csv

PHOTON IS OUR BUSINESS

pixel , Average, 1, 2 3 4 MAX_SCAN-1, MAX_SCAN LF
1, XXX, XXX, XXX, XXX, XXX, e XXX, XXX LF
2, XXX, XXX, XXX, XXX, XXX, o XXX, XXX LF
3, XXX, XXX, XXX, XXX, XXX, o XXX, XXX LF
o XXX, XXX LF
287, XXX, XXX, XXX, XXX, XXX, o XXX, XXX LF
288 XXX XXX, XXX, XXX, XXX XXX XXX LF
XXX...A/D count value acquired during measurement
MAX_SCAN...Scan count you specified
LF...Line feed
HAMAMATSU
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File name dark.csv
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pixel , Average, 1, 2 3 4 MAX_SCAN-1, MAX_SCAN LF
1, XXX, XXX, XXX, XXX, XXX, XXX LF
2, XXX, XXX, XXX, XXX, XXX, XXX LF
3, XXX, XXX, XXX, XXX, XXX, XXX LF
XXX LF
287, XXX, XXX, XXX, XXX, XXX, XXX LF
288 XXX XXX, XXX, XXX, XXX XXX LF
XXX...A/D count value acquired during measurement
MAX_SCAN...Scan count you specified
LF...Line feed
File_name_ref.csv
pixel , Average, 1, 2 3 4 MAX_SCAN-1, MAX_SCAN LF
1, XXX, XXX, XXX, XXX, XXX, XXX LF
2, XXX, XXX, XXX, XXX, XXX, XXX LF
3, XXX, XXX, XXX, XXX, XXX, XXX LF
XXX LF
287, XXX, XXX, XXX, XXX, XXX, XXX LF
288, XXX, XXX, XXX, XXX, XXX, XXX LF
XXX...A/D count value acquired during measurement
MAX_SCAN...Scan count you specified
LF...Line feed
File_name.txt
UnitID = xxxxxxxx LF
SerialNo = xxxxxxxx LF
Date = xxxx/xx/xx xx:xx:xx LF
Integration=xx LF
CaptureMode = xxxxLF
A0 =xLF
B1=xLF
B2 =xLF
B3 =xLF
B4 =xLF
B5=xLF
Averaging = x LF
TriggerPolarity = x LF
TriggerOutput = x LF
HAMAMATSU
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ltem Meaning
UnitID Unit id
SerialNo Serial number
Date File save date
Integration Integration time
CaptureMode Capture mode
A0 Zero-order coefficients of quintic equation for pixel-to-wavelength conversion
B1 1st-order coefficients of quintic equation for pixel-to-wavelength conversion
B2 2nd-order coefficients of quintic equation for pixel-to-wavelength conversion
B3 3rd-order coefficients of quintic equation for pixel-to-wavelength conversion
B4 4rd-order coefficients of quintic equation for pixel-to-wavelength conversion
B5 5rd-order coefficients of quintic equation for pixel-to-wavelength conversion
Averaging Average count
TriggerPolarity Trigger polarity
TriggerOutput Trigger output

Guidelines for saved text data

This spectrometer configured as light receiving image sensor of multiple optical devices at grating spectrometer.

This mini-spectrometer uses a multi-element ( 256 valid pixels) linear image sensor that detects a spectrum formed

by the grating..Therfore acquired data becomes A/D conversion value for each pixel of image sensor.

Each corresponding pixel and wavelength of image sensor is shown in the following approximation formula using 5

degrees.

wavelengthinmi=40 + Bl pix +Bnix ? +H 3w g + Hdpix ¢ +Hapix §

Note)Pix is arbitrary pixel(1-) of the image sensor.

Moreover, in this case it is not necessary that calculated value is integer value. Considering only the values

calculated by the simple approximation, please note that there will be some difference in values compared to known

values of emission.

While saving data, each coefficients of ag-as is recorded in measurement parameter file.
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7-11. Read measurement data file

In previously measured evaluation software, stored text data file is read for the reference and can be displayed in
respective graph.

Loadable data type

You can load text data files with an extension ".csv" that contain data measured with the evaluation software and
then saved in a CSV format.

Reading method of measurement data file

&)
Please click —— of [Main Toolbar] or select [File]—[Load Data File] from main menu of main screen.Please set

name and place of file to read in File Dialog and then click [Open(Q)] button.

Select data type >

ReadData Type

O DakData

i) RefData

Read... Close
— —
“ Open x|
|
T = > ThisPC > Documents ~ ") Search Documents
Organize + MNew folder =~ [ o |
Mame - Date modified Type Size
b Quick access
D test.csv 6/8/2022 10:37 PM CSV File 6 KB

» @ OneDrive - Personal

> [ This PC

> &l Network

w | C5V file for HAMAMATSU spect ~

File name: | test.csv
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7-12. Write wavelength conversion coefficients file

In this evaluation software, you can save the wavelength conversion coefficients in text file.
Here is the explanation about method for saving wavelength conversion coefficients data in text file, format and

important notes.

Method for saving wavelength conversion coefficients data

Wavelength conversion coefficients of evaluation software can be saved as text data in file.
Extension of wavelength conversion coefficients is .wc and saved in INI file format.

Please click ‘FileWrite’ button of Wavelength conversion coefficients edit screen.

or click ‘FileWrite’ button of Wavelength conversion coefficients write screen.

The following dialog box then appears. Select the location to store, file name and click the [Save (S)] button.

W sovehs x|
|
T = » ThisPC » Documents w G Search Documents
Organize New folder = - 2] |
~
Mame Date modified Type Size
> Quick access
Mo items match your search.
> @ OneDrive - Personal
> [ This PC
> &l Network
File name: | tesf -
Save as type:  CSV file for HAMAMATSU spectrometer ~
~ Hide Folders Cancel

Wavelength conversion coefficients data format is as follow.

[Setting]

A0=+6.000000000e+000
B1=+5.000000000e+000
B2=+4.000000000e+000
B3=-3.000000000e+000
B4=-2.000000000e+000
B5=-1.000000000e+000

$¢A0-B5 Wavelength conversion coefficients data
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7-13. Read wavelength conversion coefficients

Previously stored wavelength conversion coefficients file can be read.

Read data type
You can load wavelength conversion coefficients data files with an extension ".wc" that contain with the evaluation

software

Read wavelength conversion coefficients
Please click ‘File write’ button of Wavelength conversion coefficients edit screen.

The following dialog box then appears. Select the file name to be read, and click the [Open] button.

@ Open %
|
o 2 5> ThisPC > Documents v o Search Documents
Organize v New folder =~ I @ ‘
~
MName Date modified Type Size
> Cuick access
[] testicsv 6/8/2022 10:37 PM CSV File GKB

> @ OneDrive - Personal

> [l This PC

> Ml Network

File name: |test.csv vl CSV file for HAMAMATSU spedt ~
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7-14. Other operations

Help
Help displays PC system information and settings, software version of driven spectrometer.

System information and settings

9

Please click —'/ of [Main Toolbar] or select [Help]—[System information] from main menu of main screen. It will

show System information and settings screen.

System information et

PC Information

@ > 035 Windows 11 Windows Server 2022
@ —1”|ScreenPezolution 1820 = 1200

Memory Information

3 p | Total phyzical memory[MB] 8158432
Free phvsical memaory[ME] 3497572
Free wirtual memory[ME] 4913.096
Svstem zetting
@ || @ Digable OF power save mode, display power save mode and screen saver

[System information of displayed PC]
@ 0s
Version of OS(Operation system)is displayed.
® Screeen Resolution
Displays currently set resolution of monitor.
For this evaluation software XGA(1024x768) or more is recommended.
@ Memory Information
Physical memory implementation
This shows actual loaded memory to PC.
Free space of physical memory
This shows available free space of physical memory.
Free space of Virtual memory space

This shows available free space of virtual memory.
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* You can set the PC setting

@ Disable power save mode, screen saver mode and monitor power save mode
Select this check box when you want to disable the power save mode of the PC.
Selecting this check box disables the power scheme settings you made in the "Power Options Properties" dialog
box that appears by clicking "Start" > "Control Panel" > "Power Options".
When PC power save mode is activated, the power to the USB port might be interrupted depending on the PC
model. This will cause errors in the mini-spectrometer operation since it operates from the USB bus power. In
particular, if using a laptop PC to continuously operate the mini-spectrometer, select the above check boxes as
needed to enable the power save modes.
The power scheme settings and power supply method to the USB differ depending on the PC model. Refer to

the PC user manual to verify them.

Version Information

Please check @ of [Main Toolbar] or select [Help]—[Version Information...] from main menu of main screen.

Screen will be displayed as shown below.

Version infremation |

fpp Version 1005
DLL Wersion 1014

Cloze

The information displayed is as below:
[App Version] Software version of mini spectrometer.

[DLL Version] DLL version of mini spectrometer.

HAMAMATSU |
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| 8. Specification

8-1. Composition

mini-spectrometer

Parameer Specification Unit
Weight 70 g
Interface USB2.0 —
USB Connector B type —
Trigger Connector BNC -
Length of the cable 100 mm

8-2. Absolute maximum ratings

(Ta=25°C, unless otherwise noted)

Parameter Symbol Note Value Unit
Supply voltge — 475 to 5.25 Vv
Operating temperature range Topr No dew condensation +5 ~ +40 €
Storage temperature range Tstg No dew condensation 20 ~ +70 €
Trigger input voltage - 0 ~6 V
8-3. Electrical characteristics
(Ta=25°C, unless otherwise noted)
Symbol Value
Parameter Unit
Min. Typ. Max.
Spectrum head drive frequency f(CLK) 4.75 5 5.25 MHz
video signal rate Vr 4.75 5 5.25 MHz
Current consumption Ic 180 210 250 mA
Integration time Tint 11 - 1000000 VE]
A/D conversion - - 16 - bit
HAMAMATSU

p. 61

PHOTON IS OUR BUSINESS



8-4. Trigger specification

mini-spectrometer

Parameter Min. Typ. Max. Unit
High level 4.75 5 5.25
Output pulse voltage \
Low level 0 - 0.4
High level 10 - -
Output pulse width us
Low level 10 - -
High level 200 - -
Input detection pulse width ns
Low level 200 - -
Suggested Input terminal High level 4.75 5 5.25
\%
voltage Low level 0 - 04
OTrigger input example
CaptureMode : TRIGGER
TriggerPolarity : Falling
TriggerOutput : OFF
00000000 Parameter setting X
Measure Setting
Scan Gount 1 -
Average Count 1 S ‘
Spectrometer Setting i
Integration Time 1 2| usec :
Capture Mode | TRIGGER
Trigger Polarity Falling
TriggerOutput CFF
Set

External trigger input

{ Falling edge)

Integration time

I""""E

AJ/D conversion

L

1

Digital data

-

It's able to set a trigger input and a trigger output as rising or falling to change a trigger polarity. Please refer to a

parameter setting screen about a setting method in a trigger polarity.
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9. Dimensional outline

MC13016(Evaluation board)
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HMBoard connection cable

No.8

No.1

XHP-8
SXH-001T-P0.6

nnnoonnn
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| 10. Conformity standards

EMC

IEC 61326-1
Emission limit value :  CISPR 11, Group 1, Class B

Immunity test requirements :  Table 1

Performance level:

Performance standards A

Signal output from the mini-spectrometer must be available in the
USB communication
evaluation software.

Performance standards B

USB communication | Self-recovering to a state where signal output can be obtained.

Performance standards C

Signal output from the mini-spectrometer should be available when
USB communication | the evaluation software is closed, the USB cable is plugged back

in, and the evaluation software is restarted.

RoHS

EN IEC 63000: 2018

FCC

FCC 47 CFR Part15 Subpart B, Class B

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any interference

received, including interference that may cause undesired operation.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following measures:

*Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

-Consult the dealer or an experienced radio/TV technician for help.

HAMAMATSU

PHOTON IS OUR BUSINESS

p. 65



mini-spectrometer

| 11. Warranty, Repair/ R, #i&

® Warranty/ fx{&

+ 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.

FERARBEPPEANS~REY, BETRAMEENIESTI, ABR—ISBHIEEA=mNREMNATEN, BFRR
IEAF@ETREY, SrmATrReEARER. SESRMFISER, FRIFERIITEFENRE, RIEEHN
Z2tEH, SN+0ER. FRIFELIEARENPERE GIINMERE) , SMAAT X I EERRABEF =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 warnings and indications.

ERRARAFPRESRIRFIESN, RMFARES~RURERZ~@IEENIIE. HEMNAE, HEFTEINES

R0

- 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 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.

RXIEFTRN P MR ENRTFEA G 1 FRAMREHBHIRATIERT, Mg@E#THEEIRMSENm. BME
RN, KRB (EXXEPPTRRIME. AT, /R, #F. LESFEMFENESNER) Rz
LB PR,

- Please do not reproduce or produce the contents of this document without our company’s permission.
REARNBE, BN EXIERBTHITEBZEIE,

+ When disposing of this product, treat it as industrial waste according to the regulations of the national or local

government.
EREARRE, BRBERSMABRNAE R R(EA T EFY#H T,
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e Repair / #&

If you notice anything unusual, please contact Hamamatsu Photonics or your regional representative with the

mini-spectrometer

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:
WMRELIMEMZE, BEKR Hamamatsu Photonics SHEFEMKNR, HIBEFREM . FIISHBERR (&
SHAAXEAREBAR) . RITERNRRTERAE, BEUTERT, eSS RSIELAEE:

1)

(2)

(3)

(4)

(5)

(6)

If a long period of time has passed since you purchased the product
MR LA mBE LR E

If repair parts are no longer produced

MREEPRFESHERBE™

If you have mode modifications
MREHENREDN

If the damage is considered to be substantial.

MRINEFELRMEHE,

When an abnormal phenomenon is not reproduced at Hamamatsu Photonics
%4 Hamamatsu Photonics TxBRSER KA

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

IR B PR HLAthi 5 T 5 | A e
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Revision history

Revision date Revision Revision details

February 2015 - First issue

Added Microsoft(R) Windows8 32bit, 64bit to the
operation confirmed OS.
July 2015 A Screen capture image change
Parameter setting screen explanation added

Added trigger example
Added Microsoft(R) Windows10 32bit, 64bit to operation

November 2017 B confirmed OS
Screen capture image change

Added Microsoft(R) Windows11 64bit to the operation
April 2022 C confirmed OS

Screen capture image change

September 2024 D C16767MA added Format change

April 2025 E Conformity standard China RoHS compliant addition

Addition of Chinese text to caution/warning notice
Delition of China RoHS compliant (See attached Document)

December 2025 F
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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.

I HAMAMATSU PHOTONICS K.K.

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