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Introduction of Raman
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Raman Spectroscopy Modular Systems

Flexible and configurable for unique needs

Our modular products allow you to build the exact Raman
system you need, while maintaining the flexibility to change
and optimize components as your needs evolve.

A modular system begins with your choice of excitation
laser, typically routed to the sample with a specialized
Raman probe (free-space coupling is also possible).

. . box
Scattered Raman light is collected by the same probe Il EE
and routed to a spectrometer that is configured with the N
sensitivity, optical resolution and Raman shift range needed E S
for your application. We even offer sample holders to H &
facilitate measurement of liquids in cuvettes and vials.

o Sample Chamber
Modular systems offer the most value and flexibility when
getting started with a new Raman application, and transi-
tion easily into OEM systems. Our modular Raman compo-
nents include multiple lasers, probes, and user-configurable 1
spectrometers to suit almost any need. ﬁg
Hil
Modular Systems =
Excitation Laser Multiple options : 532nm, 785nm, custom
Raman Probe Multiple options: general purpose, immersion, process
QE Pro Series Vantana Series Maya2000 Pro Series
.”’ﬁ‘aﬁ- H""-n
. F Son
Spectrometer P &‘3 %
il
Features * Maximum flexibility * High throughput * Cost effective
* Weak raman signals * Fast measurements * Broad spectral range S
Ventana-532-Raman
Preconfigured Spectrometers QE Pro-Raman (785nm) Ventana-785-Raman I\(/I%%Znﬂn(q)o B%rgr-]m'?
Ventana-785L-Raman ' -
* User-defined spectral range « ) at m
- User-defined spectral o
Custom Configuration * Changeable slits to optimize None aﬁgrrezc:?liioipec e e HTI]I k
resolution Seid ‘Nﬁi'
- 3
1|
Hi0
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Modular Spectrometers

1ﬂ$ Raman spectroscopy requires detection that balances sensitivity and signal to noise with resolution. These spectrometers
\E%? do so elegantly, each optimized for a particular type of application. Our Maya2000 Pro and QE Pro spectrometers can
MED( ﬂ]IHT{ be custom-configured to your exact excitation wavelength, resolution, range and sensitivity requirements, while their
= preconfigured versions and our Ventana series are ideal for 532 nm or 785 nm excitation.
§ & Maya2000 Pro
i , ,
~ '%F The Maya2000 Pro is a good general purpose configurable spectrometer for Raman,
IBX gy combining a low stray light optical design with an uncooled back-thinned FFT-CCD
= detector for enhanced sensitiv-ity that is value-priced. High quantum efficiency in
the NIR makes it an excellent choice for long-wavelength Raman..
B
1]
[limd QE Pro
<a This premium configurable spectrometer yields the highest quality Raman spectra,
both in resolution and signal to noise. Designed with gold-coated mirrors and a back-
— thinned FFT-CCD detector cooled to -15 °C, the QE Pro offers a low noise floor even at
long integration times. Its ability to deliver sharp peaks from very weak Raman signals
makes it an excellent choice when your exact application needs are undefined.
B
K
Ventana Series
ﬂﬁ The Ventana series of preconfigured spectrometers are designed specifically
‘D H for Raman spectroscopy. By using a volume phase grating and a lower f/# than
W 4o our other spectrometers (f/1.3 vs. f/4), they deliver higher throughput for fast
measurements. This is further enhanced by control of the detector temperature at
+15 °C, keeping the noise floor consistent for applications at short integration times.
& =
= g
" HI Maya2000 Pro-NIR QE Pro-Raman Ventana-785-Raman
1Y R Raman Shift Range* 0 - 4200cni” 0 - 2800cni”’ 200- 2000cn’
Resolution @810nm* 13¢m’! 11cm’” 10cm’’
Detector Temperature Unregulated -15°C +15°C
S:N Ratio 4501 1000:1 550:1
Alternate Configurations Custom Maya2000 Pro Custom QE Pro ::Illtsh user-changeable 532nm version
% Broad range * Weak signals )
Best For *High NIR efficiency *Long integration times o Low /# (high throughput)
. ) * Fast measurements
* General purpose x Hightest quality data

* Based on 785nm excitation
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Noise Baseline vs. Integration Time
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Integrated Systems

Turnkey operation for targeted applications

Integrated systems are a convenient solution for applications where your excitation wavelength, Raman shift range, and
resolu-tion needs are known and unlikely to change. They operate at the more common laser wavelengths, and use free-
space optics in place of fiber optic probes. This can improve sensitivity, and enables unique sampling modes like raster
orbital scanning (ROS) or microscopy. Our integrated systems outshine the competition in performance and value, from
benchtop systems for the lab to a handheld unit for the field.

Benchtop Handheld
Features * Spatial averaging * Specific location *x Field use
s Lower average power x High efficiency * Matching libraries
Excitation 532 J °
Wavelength 638 °
(nm) 785 ° ° °
808 °
IDRaman Reader IDRaman Micro IDRaman Mini
System
o
* SERS and tagging * Carbon nanotubes *x Explosives, narcotics
- * Delicate samples * Semiconductors * Materials inspection
Applications . o ) "
* Pharmaceutical x Life sciences *x Anti-counterfeiting
* Research and QA labs *xArt and forensics *x Process lines
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IDRaman Reader

§ 8 Benchtop Measurement of Liquids and Solids
\E%f The IDRaman reader delivers all the performance of a
Eﬂj; i larger, more expensive system, converting seamlessly
= between solid and liquid samples. Enabled with raster
orbital scanning (ROS), it offers low background, high
SRS resolution and sensitive measurements of non-uniform and
inhomogeneous samples in a footprint that moves easily
R around the lab.
§ ins" An adjustable focus sample holder accommodates vials and
N %}1 cuvettes for study of liquids. The source knob on the laser
I8N mﬁ{ unit allows you to switch easily to measurement of solid
& samples, SERS substrates and surfaces in the space below
the unit, with a user-exchangeable lens for adjustment of
focal length.
* Turnkey operation for the lab or process line
— * Measure from bottom of vial for small volumes
Iilﬁii * Optional side r_neasurement of cuvettes or vials
OB * Downward facing lens for solid samples
%ﬁ Choose from 5 High-performance Systems
Systems Available Raman Shift Range Resolution
NN | IDRaman reader 532 200 — 3200cm’’ 7 cm”
IDRaman reader 638 200 — 2000cm’’ gcm’
IDRaman reader 785 200 — 3200cm’’ 10 em’”
= IDRaman reader 785HR 200 — 2000cm’”’ 4cm’
Eﬁﬂ IDRaman reader 808 200 — 2000cm! 4 om’
ik
IDRaman Micro
D Imaging of Specific Locations with High Efficiency
The IDRaman micro delivers spatial resolution, excellent
o = collection efficiency, and high quality spectra at a fraction
2R [ of the size and cost of a traditional Raman microscope.
a ﬁ The superior OneFocus optical system performs Raman
2 measurement and imaging in a single focal plane for
optimum sensitivity and ease of use. Greated for maximum
flexibility, this system is ideal for the research or QA/QC
Sl lab. It offers considerably better signal to noise than fiber-
coupled systems of comparable cost, and better resolution
g of weak and closely spaced peaks.
=
g O * High quality imaging of sample
) i * Lever switches measurement from stage to vial
1Y R * Measure from bottom of vial for small volumes

* Interchangeable objectives
* Micro or macro view of a specific location

Choose from 3 High-performance Systems

Systems Available

Raman Shift Range

Resolution

IDRaman micro 532 200 - 3200cm’’ 7cm’
IDRaman micro 785 200 — 3200cm’”’ 10 cm’!
IDRaman micro 785HR 200 — 2000cm’’ 4cm’
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IDRaman mini

Handheld Raman System

The IDRaman mini is the smallest, most powerful handheld
Raman instrument available today. Designed to make rapid and
accurate measurements that identify, authenticate and verify
samples, the IDRaman mini is ideal for:

* Authentication analysis

* Counterfeit detection

* Rapid material identification 2
* Verification of incoming materials HEL“:] (o
* Harsh and demanding environments =
* In-line or at-line testing S g
From rugged field measurements of chemical and explosive
agents to quality assurance and quality control in the
laboratory, the IDRaman mini is a truly compact choice for fast
and accurate measurements.
0
0
Hil
Hil
Physical
Dimensions: (LWH) cm and inches: 9.4 cmx7.4cmx3.8cm (3.7 x2.9'x 1.5" -
Weight: 0.33 kg (11.75 0z.)
System o
Raman laser excitation wavelength: 785 nm +/- 0.5 nm, 2 cm”"_line width, stability <0.1 cm’’ %
Laser output power: 100 mW (50 mW at sample) Hein
Range: 400-2300 cm’’ &
Resolution: 12-14 cm”’
Acquisition speed: Visual confirmation in <9.0 seconds
Signal to Noise: 1000:1 —
Raster Orbital Scanning: Sampling function allows detection of inhomogeneous samples without sample degradation
Detector: 2048-element back-thinned, NIR -enhanced CCD array
Collection optics: NA = 0.50; 8 mm working distance and 2.5 mm interrogation area =
Sampling method: vial (2 mL) or point and shoot accessory for solid sampling ‘% g
Operating temperature: -20°C to +40°C i S
Display: 2.8" resistive touch display o ‘NI’E."
Battery life: >11 hours with 2 AA batteries
Raman library: Basic library of ~30 compounds (included)
Accessories: Box of 144 x 2 mL vials (included); point-and-shoot accessory for solid sampling
. i
>
i K|
=L
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ACCUMAN PRO-500

Protable Raman Spectrometer

The pharmaceutical industry constantly needs to meet ever-growing compliance and quality standards. Achieving this often brings
substantial costs. Many processes require identification of Active Pharmaceutical Ingredients (API) and excipients, often involving
sophisticated sample preparation, lengthy testing time, and substantial labor. Opening up packaging also introduces the risk of
contamination and exposure. Both risks and costs could be greatly reduced by using a non-destructive, point-and-shoot, instantaneous
identification solution, directly at the production site.

The ACCUMAN PR-500 is a portable Raman spectrometer, offering rapid, through-packing,
accurate identification of pharmaceutical materials. The Raman spectrometer quickly captures the
molecular fingerprint of target materials, enabling packet-by-packet or batch-by-batch verification,
while delivering the same accuracy as the conventional procedures. At the core of the ACCUMAN
PR-500 is the QE-Series spectrometer, which for its superior performance and quality, was used
in NASA’s projects. This revolutionary solution brings the answer to the growing compliance
requirements in the pharmaceutical manufacturing industry.

Advantages

* Speedy

High stability and performance integration system, delivering accurate results in seconds,
significantly raising efficiency.

* Accurate and Reliable

The core is the Ocean Optics QE-Series spectrometer. Its industry-leading signal-noise ratio and
stability allows accurate capturing of molecular “fingerprint”, giving highly reliable identification results.
* User-friendly

An ergonomically-designed hand-held probe weights just 330g, and comes with a high-resolution,
touchscreen interface, allowing intuitive, single-hand operation.

* Customized Library

Library can be customized according to users’ raw material from different vendors, reducing
variations and false from standard libraries.

* Compliance

Designed according to GAMP 5, complies with CFR part 11 and GxPs.

Pass Fnll
MAEtad 4 RiEthod4 L
Sosamidoephenol sosamidophencd

@ o™ O

Vi

T et 11

User Interface

PC User Interface

Specification
Spectral range 200~2000 cm’’ 200~3000 cm'”’ 200~3900 cm'’’
Wavenumber resolution 4~6 cm’! 5~9 cm’’ 10~12 cm’’'
Laser wavelength 785nm +0.5nm
Laser power 350 mW Max, Adjustable in 10 steps
Optical parameter NA 0.22, 7.5mm working distance
Detector TE cooling Backthinned CCD array
Signal-Noise-Ratio 10000:1
Intergration time 0.1~30s
Screen 4.5’LCD 720p Touch screen
Bar code 1D /2D
Data transfer USB 2.0
Data format .pdf / .csv / .txt
Battery Li-ion Battery , duration time > 5h
Power adapter 100~240V AC 50/60 Hz
Weight (Main unit) 3.8kg , (Probe) 330g
Dimensions (Main unit) 29cmx22cmx=10cm , (Probe) 15.5cmx7.4cmx2.5cm
Operating temperature 0~45°C
Accessory Probe cap , calibration cap
Compliance USP, EP
Designed according to GAMP 5 guidance , complies with CFR Part 11 and GxPs computerized system requirements.
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QE Pro-Raman

Wide Dynamic Range

The QE Pro-Raman is a preconfigured for 785 nm Raman excitation, using a 900 lines/mm grating and 50 pm slit. To complete
your modular Raman system, add a 785 nm Raman excitation laser, sample holder, software and other Raman accessories.

Engineering Specifications

Physical

High-Sensitivity Spectrometer for Raman

L

o o0 we s oo
Rarsan shift fem-1)

The high-sensitivity QE Pro is a good option for
measuring the Raman shift of aromatic hydrocarbons
such as toluene.

QE Pro-Raman

Dimensions: (L x W x H) mm and inches

182 x 110 x 47 mm (7.17" x 4.33" x1.85")

Weight: kg and Ib

Spectrometer: 1.15 kg (2.6 1bs.); power supply: 0.45 kg (1 1b.)

Detector
Type: Hamamatsu scientific grade, back-thinned, TE Cooled, 1044 x 64 element CCD array
Range: 185-1100 nm

Quantum efficiency:

90% (peak)

Spectroscopic

Wavelength range: 780-1000 nm
Raman shift: 0-2800 cm’’
Resolution: 7 - 11 cm™ over the range*

Integration time:

8 ms to 60 minutes

Dynamic range:

~85,000:1

Signal-to-noise ratio:

System: 1000:1 (single acquisition)

Stray light: <0.08% at 600 nm; 0.4% at 435 nm
Buffering: 15,000 spectra

Fiber optic connector: SMA 905 and Ocean Optics FC
Electronics

Power requirement:

Supply voltage: 4.5-55V

Strobe functions:

continuous and single strobe

Interfaces: USB 2.0, 480 Mbps (USB 1.1 compatible); RS-232 (5-wire)

Temperature: TE Cooler can only cool 40 °C below ambient temperature;
) Operation: -40 °C to +50 °C

Humidity: < 90% noncondensing

Example Configurations and Predicted Performance

Grating

Slit Raman Shift Resolution

1200 lines/mm 10 ym 150-4000 ¢cm’’ ~8cm’
1200 lines/mm 25 ym 150-4000 cm’’ ~10cm’
600 lines/mm 10 ym 150-7500 cm’’ ~16 cm’’
600 lines/mm 25 ym 150-7500 cm’’ ~19cm’

QE Pro with 785 nm Raman Laser Excitation

Grating

Slit Raman Shift Resolution

1200 lines/mm 50 ym 150-2100 ¢cm’’ ~6 cm’”’
1200 lines/mm 100 ym 150-2100 ¢’ ~8cm’
600 lines/mm 50 ym 150-3950 ¢’ ~13 cm’”
600 lines/mm 100 ym 150-3950 cm’’ ~18 cm’
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VENTANA Series Spectrometer

VENTANA spectrometers are high throughput, high sensitivity benchtop instruments for your lab and QA/QC environments.
They are a great choice for Raman analysis and fluorescence measurements, offering short integration times for fast

measurements.

Specifications

High-Sensitivity Spectrometer for Raman Measurements

VENTANA 532 Raman

VENTANA 785 Raman

VENTANA 785L Raman

VENTANA VIS-NIR

Physical

Dimensions: 170 x 110 x 50 mm | 125 x 110 x 50 mm | 127 x 159 x 51 mm 170 x 110 x 50 mm
Weight: 0.9kg (21b.)

System

Wavelength range: 533-690 nm 800-940 nm 800-940 nm 430-1100 nm
Raman shift range: 350-4300 cm’’ 200-2000 cm’”’ 200-2000 cm’’ None
Resolution (FWHM): 20 cm’” 10cm”’ @ 810 nm 10 cm @ 810 nm 4.0 nm
Signal to Noise (typical): ~550:1

Dynamic range: 17000:1

Thermoelectric cooling: None 15 °C 15°C None

Operating environment:

0-50 °C (non-condensing)

0-50 °C (noncondensing)

5-45 °C (noncondensing)

0-50 °C (non-condensing)

Fiber optic input:

Optimized for 600 ym, NA 0.39 NA; SMA 905

Power input: 12 VDC

Interface: USB 2.0 (no external accessory connector access)
Operating software: OceanView (OmniDriver and SeaBreeze device drivers)
Regulatory: CE Mark, RoHS

Order Information
Model

VENTANA-532-RAMAN

Description

measurements

High sensitivity, preconfigured for 532 nm excitation Raman

Example Applications

x Life sciences
* Clinical diagnostics

VENTANA-785-RAMAN

measurements

High sensitivity, preconfigured for 785 nm excitation Raman

s Pharmaceutical R&D and QA/QC

VENTANA-785L-RAMAN

High sensitivity, preconfigured for 785 nm excitation Raman
measurements with integrated 785 nm laser

x Free-space Raman analysis of powders and more

VENTANA-VIS-NIR

50 micron slit

High sensitivity, preconfigured with 430 - 1100 nm bandwidth,

x Life sciences
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Apex 785 Raman Spectrometer

[
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The Apex 785 Raman spectrometer was designed for maximum resolution and sensitivity and delivers exceptional
performance. Using patented high throughput virtual slit (HTVS) technology licensed from Tornado Spectral Systems, Apex

eliminates the trade-offs among throughput, resolution and spectral range and provides high sensitivity, with excellent iy
optical resolution, over a wide Raman shift range. i
HTVS technology dramatically increases the throughput of the detection system, allowing faster measurements and lower HHEIE

excitation powers for delicate samples. Measure samples with very low noise in a fraction of the integration time.

Apex is the first of many new spectrometers, light sources and sampling accessories in our Elite series. Elite products
deliver superior performance in a compact and customizable format. Achieve the highest quality data, choose Apex.

Features

* High throughput virtual slit for shorter integration times, faster measurements ﬂ#
* High resolution and high sensitivity eliminates typical performance trade-offs m
* Flexible use with a variety of lasers and accessories 34
Specifications

Specifications APEX
Physical Specifications
B

Physical Dimensions (LxWxH) 254 x 167.6 x 81 mm it g
Spectrometer Weight 2.36 kg (5.2 Ibs.) ﬁ N
Spectrometer i ‘Nﬁ‘:'
Focal length (input) F/4 101.6 mm

Input Fiber Connector SMA 905 to single-strand optical fiber (0.22 NA)

Detector Hamamatsu S11510-1106 Back-thinned FFT-CCD

Pixels 2048 x 64 (effective); 2068 x 70 (total)

Pixel size 14um?

Spectral range 780 - 1120 nm (>3800 ¢cm’™) . %
Well Depth 300 Ke- ok n
Spectroscopic ﬁﬂ"ll ~
Integration Time 7.2ms — 5s P E
Dynamic Range (Typical) 15000:1 =
Signal-to-Noise 450:1

Nonlinearity (uncorrected) <1.0%

Environmental Conditions

Temperature -30° to +70° C Storage & —0° to +50° C Operation

Humidity 0% — 90% noncondensing

Interfaces

USB |UsB 2.0

http://Iwww.unice-eo.com Email : unicehq@unice.com.tw @ 354




BIRER

-
’

LED JtEa
SsEal

58 / k5t
SRS

355

Advanced Application of Spectrometers

o[ S IEEE B R4 - UOH-Portman 532 &%

UOH-Portman 532 £ %! 2 — s BB R E LXK ERAIEL
NSRBI R - ERUSFHREBRD - BEMKET ©
BEXNNEDITRE - FFRBERRYEM IR - R
SR DB ITRE » EZEANSREITE -

Em

*RESER, BKISERE , BEHE
* RNV A TR IR IGIRN , SXEH

*BEPERENE

« AN ESINE , SHURAM GRS, EREE

EmRg
RUgE UOH-PORTMAN-532-S UOH-PORTMAN-532-M UOH-PORTMAN-532-L
NESE
RS 300 x 200 x 62 mm
BES 3.7kgs 3.7kgs 3.9kgs
— JE%ym $105 pm VIS-NIR
REMACE B 200 pm VIS-NIR
@HAE SMA905
HEES B
HELEE 200 cm™' ~ 4000cm”’
BRBE 13 ¢cm' @1000 cm'’’
HRIEEM < 0.01nm / “C(#Z#)
HMEEER 532nm + 1nm » #2 < 0.2 nm
EHIEE =<1% RMS (10Hz-100MHz)
ESINEREEM = 2% P-P (@2hrs)
EHRERSS 10,000 hrs
TBRER 100 - 240VAC@50/60Hz
B HINER 0 ~ 500mW=r] 8
FEORERS 1ms ~ 2min 7.2ms ~ 5 8ms ~ 15min
BARERESILEE 0D6
PR T 1ERERE 7.5mm
BiE2H
TERERE 0 ~45C
T EREFRE 5% ~ 80%
EAE V=
75000 40000 -
0000 i
30000 +
5000
g € 00 |
S 30000 S
10000 -+
15000 +
[ o M

T T : T
0 500 1000 1500 2000 2500 3000 3500 400

Q 500 1000 1500 2000 2500 3000 3500 400

Raman shiftiem-1) Raman shift{cm-1)
FEORFE : 2s

FEHITHE 1 20mW@532nm

IR RAKRER 125mmX 125 X 45mm Lt AP

(7£ 150cm-1 FIEEE EASHIRESE)

BB : 300ms
FHIIHE : 20mW@532nm
RIS : i02(150cm-1 WEBEE L HIREE)

@ TEL : (03)462-6569 (KKE-#AT]) / (04)2261-0357 (Bh) / (06)208-6651 (K7E)




o[ EX S LR Al R4 - UOH-Portman 785 35l

UOH-Portrman 785 % 5172 — s/ B B BX B SE K 2 ERY A HE 10
SRR - SRAUSFBRERE - BEMRE -

BEXNNEDNTRE - FFEBARYREMHAERE

S KB AITRIE » EZERARNSREITE -
Emitt

* RGEG , BIOERE, BT AE

* R m T AETEIBIR B  SXEBH

*EP AREHE
* RS, A RS RETRE, BAEE

R

EmRE
UOH-PORTMAN-785-S UOH-PORTMAN-785-M UOH-MICRO-PORTMAN-785-L
HE2H
R 300 x 200 x 62 mm
BUEE 3.7kgs 3.9Kgs | S HAREMEE GEED)
S 3% <105 ym VIS-NIR
R MECE $2ils% 200 pm VIS-NIR
g SMA905
HHER B
FELEsE 200 cm™ ~ 4000cm’”’
BERE 13 cm” @1000 cm’’
BEETEM <0.01nm/ “C(iE#)
BEEEER 785nm +0.5nm - #52 < 0.1nm
B E <1% RMS (10Hz-100MHz)
EHINEREEM =2% P-P(@2hrs)
EIRERSS 10,000hrs
ERER 100-240VAC@50/60Hz
i Ih= 0 ~ 500mW=] 3
T AR 7.2ms ~ 20s 7.2ms ~ 20s 8ms ~ 15min
B EEEHIEEE 0D6
HFEET 1EEEIE 7.5mm
ERiE2Y
T1ERETERE 0~ 45C
TERERE 5% ~ 80%
A S
14000 Besn b 100% 28 B B ek
12000 4 SO0C0
i 10000 - i 40000
£ 8000 4 ]
5 5000 - i
A000 i 20000
2000 10000

-
i

100 300 500 70O 900 1100 13001500 1700 15900 2100
4 B (Cm )

&SR : 5s
FEHITHE : 500mW

o

100 300 500 700 500 1100 1300 1500 1700 1900 2100
14 f FB{em )

&R bs
FEHITHE : 500mwW
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NS AR

- SEED3000

DLl SeEDs000 11 B i B R ARIRIEMEE - (AT  MEHBAERE - Bk B
Eﬂ:pf T 2 YA 32 BREEENEEREE ) R8RS - TRAI T
> BEEREINEREEMNER - SEED3000 fiS kRS2 RIETISER » &
ARIFEEATNRFE - HERBEAT B EMREENBRRLZL - A
e Uspectra-Rem MTERES” » BB EMBHENEEFCRISHEE - aERR
R “BREMIH" - BRI S S N AR mETEERAIL R AHH B E R
e E’\Jléf%ﬂtt”ﬁt T%ii)@ﬁﬁﬁé%{%iﬁ ; ﬁﬁi\@ﬁﬁmﬁﬁ'ﬂfé . BETI%_EF
o in;" BT - BESTHEMEINRETE « ISR DB TR ENTTE
o Sl ER
Ll msen . mREE EOER SEES
* IHERAIFAEN » S ARKRETRE
* BEAERERE
* 1200 785 ERAIS R - & 15 KEM
_ KT
(TR« R LSBT 150cm-1 ~ 4000cm-1
I} * B ERERIEIR > 0D6
g * BCRTEIE - WA RS BRI HIIEE
s LB 3 e
7 :?urll:i. T 5 F-L 1) ,';.
T ) ArEEmd L
RANEN . bl e e
ST ” ] nﬂi;'.fﬂ:“
= r—— 3] (I ISR || SRR s e :"w"*;: o
% I:'.l::llﬂ.‘ g TS + +— T "
= BRsLEE ™ i
i e S N\ —
s b i i \
T‘i:-’-l;{"] . :..;_.:::hm 'I"l
= o rifent B ik
a _ﬁ Ennnfﬁﬁ 2OUHETY 04T - PR Coppsigin © OCLRNSOOD Ca. U700 AN Faghiy Ratarvad
o 14
MEBHE
R <t 220 x 143.1 x 58.6 mm
BHEE 3.5 kgs
R BEEi% © 105 pm VIS-NIR
RS MACE FEsE 200 pm VIS-NIR
p BmENE SMA905
el (eeen
W |t 200 cm™' ~ 3200cm”
ﬁ‘% S RRBTE 13 cm”’ @1000 cm'”
BREEM <0.01nm /°C (IE)
HEER 785nm £ 0.5nm » #F < 0.1nm
EHRIETS < 1% RMS(10Hz-100MHz)
$ESIThRIEF < 2% P-P(@2hrs)
EHIRERESS 10,000 hrs
EREE 100 - 240VAC@50/60Hz
IR 0 ~ 480mW AT 53
B 1ms ~ 20S
B ENEILRE 0D6
IREE T {EEERE 7.5mm
BIE2H
TE/REFRE 0~45C
TE/EFRE 5% ~ 80%
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BB EENLRSR

UOH-LIFS-405 2% il [
UOH-LIFS-405 751 BB 51 558 8 J o S AR 0B 7546 i
FER=@EITHEHEL : 405nm BELEE 5T ~ 405nm b '}%ﬂ S
BERBEA B L E o BERNEBRINEIL Sy
FERE 0 4050 BRIAEEE AL EEARIFNER
M OAERER  ERESFREE - KA LIEE
B MR- Ak AES  TEEAEEASA:
AVER - BEAETE - RAME - RELE - AH
{EI% - [
0 o
= SN
B
EmFE ok
* Y IBERIRIA 405nm FHIES - IFEER > IMEEN
* BZEEDH - JLIERIHKRELR -
* BEME T RRES A LUES 106 BT /cm®
* BBEMELE 2% RMS
* 5,000 /NEFEdR ﬁ%
* EWRINERERE i
* 0~100mW - BEIIIEAH » FIAREES ]
* B2 ~ REE ~ AR AR &
* HERELET - OD3 HIBIR R
* —ERE LXFEUSITINEE DT
EmRg o
UOH-LIFS-405-S UOH-LIFS-405-M UOH-LIFS-405-L E
VRS X
FRER ST 300 x 200 x 62 mm
BUSE 2.7kgs | 3.7kgs | 3.9kgs
g Ees% < 100pm UV-VIS I
PRERAHACE U 200um UV-VIS
BHNE SMA905
HEHES B 4 —
b m
st gnE 420 ~ 1000nm )
SRS ~1.69nm | ~1.72nm | ~1.9nm 10
HEREM <0.01nm/C(1Z#) e
BEER 405 + 3nm » #8&<2nm
eI =3% RMS(10Hz-100MHz)
ESIINREE =2% RMS (@2hrs)
EHRERASS 5,000 hrs
THREE 100-240VAC@50/60Hz
IR 0-100mW =] 3 e
TEH SR 1ms ~ 2min [ 7.2ms ~ 55 [ 8ms ~ 15min ok m
HBERE 0D3 ok &7
B I(EfEIE 7.5mm 0 o
;o
RIZS8 =5
TEETERE 0-45C
TERERE 5% ~ 80%

E D ERRARERE  ARIEEFARER  RUtEHER -
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5B / R
SRS

359

R
* BPBEME RSt

ol ﬁﬁi?%ﬂ?ﬁﬁ’]“ﬁ’ﬁ MR RN EDAIAIRMUAE Y 2D TR EE A - BB FRRIRN S E T REVEE -
RIE ~ B - BEGESIHEIEDEMNEILER - INREDITENRE

* REE5R ERAl

SHIAMERY CdSe/ZnS EREEIKFE - AR BB IGRET HIER A
BMBK RSB LR - BB AR Y — @AM
ETRAYECEIZE - RUIBRAEYRGEIER ] R B Sk =L

=IERBIFRZE] 10 ~ 8mol/L

BFHE

* ERNERGFENKRES FEIBAE

FI AR 405 EGIFEEE N NFEERT 400 ~ 1000 nm SBEAMFEIE S - 12EX 12 EfSEEEE - B RERES T
2 IR 5 (MLR) AL AR IE SE AR BEA S Re & 0.932 » RIE¥IFTIRERZE ( RMSEC ) % 0. 476 4° Brix » T8 8 55 48 B8
FEERo 4 0. 822 7 » RIEYIF5HRFRZE ( RMSEP ) %% 0. 564 5° Brix ©

* HARE / RS RMER
ARRINBEGHERMBOUR , B Y AMBISRY) [ MORSME AR L - MALRGNE Y ZEAmEKRRMN
jgtuéﬁﬁf ;%EEH NRABENABERELERFAERAEE, Fit, £XXEALERGRESRD D
BRI — IR -

* Sl
*EAEE

* RmbhREIAIE

* FRYSRKE A

5 A A ' WA

§ X\ [\
o~/ \
VAR \
Whl[nm' | 400 500 mwnm]?m B0O GO0
=k ELETE
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BB EENLRSR

UOH-LIFS-808 %%l a2
UOH-LFS-808 RFIES S EMA RS - TEH=ET i
AR © 808nm SN MBS TS - 808nm SMIETE N
AR F M - 808nm BETHEL AR K RAD Sk
%%ﬁ%ﬁﬁé’ﬁﬁﬁéﬁzﬁ’ﬁﬁwzﬁgﬁ
BE o
ZABIRA TEC BUS S - REBJFEREENEE
MREEMESR - HilRm A LIZEE - ¥R - B
Fo RBESE - UOH-LIFS-808 R %! FE 5T 5 B & H ik i il =
BARREEFRIFNEIRN - AERER  E8E &
SERE c BAENSEIEMBMAR - TEEAE = @
BAAR  AVEE - BAETE - XAME - BEA By
[ S:: ]
EmiFH
* JIBESIR A 808nm FEHES ¢ THFEER - IMEE/N
*BEBAW : WLUEBIBOKER n
* REMELE 3% RMS il
* 5,000 /Ay ]
* ZWRBVEEREIRE ]
* 10mW~5000mW ESITHEAHE - AIAREER
* E82 ~ RES ~ MR AR
* HEREERET - OD3 AUEE LB MR
* —ERE LR EMEMTANEEDN
s
i
EmRE @,",]
UOH-LIFS-808-S UOH-LIFS-808-M UOH-LIFS-808-L
WESH
R ST 300 x 200 x 62 mm
BHEE 2.7kgs | 3.7kgs | 3.9kgs
g S#EsiE 0 100pm UV-VIS
RERyCMACE R : 200pm UV-VIS % @
BN SMA905 i
13-4 & B
SeErEsE 850nm - 1100nm
SRR ~1.69cm’” ~1.72cm’! | ~1.9¢m’”
HEREEMY <0.01nmv °C (1Z:#) S
HWERER 808 + 3nm » #2E<2nm
SRR =3% RMS (10Hz-100MHz)
ESIThEE T =3% RMS (@2hrs) . N3
EHRERAES 5,000 hrs e~ R
TREE 100-240VAC@50/60Hz NG
fHH IR 10mW - 5000mW Iﬂl H‘l
i paNicdi) 1ms ~ 2min 7.2ms ~ 53 | 8ms ~ 15min =
B R B EILEE 0D3
R T 1EERE 7.5mm
RIESH S
TR 0 ~ 45°C
TR 5% ~ 80%

T PSR ARERE

F AREEFARSER - RHENER -
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BIRER

-
’

LED JtEa
SsEal

/ 51

i)
Bk

UOH-LIFS-980 %l

UOH-LIFS-980 A% EEI A B &N RS » FEH=(ETH
A B 1 980nm LR MAE S B BT ~ 980nm KA FREE A
BN ERE - RN EANE N LR - 980nm
ESPEENRAAEBROMNERM - BIERER

BHEHSEY -

ZARREABOLES  REFBFCREINTE - MEsEEM
BE - Hl R LIRERE - BR - Bm@lhq - RESF -
UOH-LIFS-980 R 3| EHFABE LA EBEBRARREATR
SFNERME - AEBEEIR - &

WESTR - BENSE

TEMBAE - TRZEMEFAIDR  £EYEE - &F
BE -~ RME - BREE - Al IS

Emf

* JIBHEIRIE 980nm FHY ¢+ THFEEAE - IMEZE/N

* DZEEDY - LUERIOKE

* BEWE : BUTRSETLUEES 106 BRF /om’

* BEMEE 2% RMS
* 5,000 /\BEES
* EMIRAI N LR ERE

* 4000mW IHE

* BES ~ RES ~ R AIRA
* HEERET » OD3 AR MR

* —ERE FXHEEDITNEED T

EmRE
UOH-LIFS-980-S UOH-LIFS-980-M UOH-LIFS-980-L
MRS
RS 300 x 200 x 62 mm
Biss 2.7kgs 3.7kgs 3.9kgs
. JEsum + 100pm UV-VIS
REHMIACE FEUSE © 200pm UV-VIS
BHAE SMA905
HEHES B
L EE 380nm - 850nm
RBEE ~1.69cm’’ ~1.72cm’’ ~1.9cm”
RRIETEME <0.005nm/ °C (&%)
bR 976+3nm » #FE<2nm
ERIERIRE =1% RMS (10Hz-100MHz)
EHINRIEE =2% RMS (@2hrs)
SRR ERAES 5,000 hrs
ERER 100-240VAC@50/60Hz
IR 4000mW
FEDRERS 1ms ~ 2min 7.2ms ~ 5 8ms ~ 15min
B EHEILRE 0D3
REE T EEERE 7.5mm
g TTLEASL-- 0 ~ 100kHz
IRIESB
TEMRTERE 0~45°C
TEMRFRE 5% ~ 80%
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RS &St 405nm

UOH-LASER-405 72 /vl R A 406nm VB SEE 5T - ERENL
ERFERRHT SR (Diode pumped Solid State Laser) 5%
HIRAY - AR TEEMNERE « BALNBINENE
giEH o BLRGTA LRI REIh R EAAMA B SRSl
BEZAYEHER RSN RS -

UOH-LASER-405 ZFIES BRI KEZERIRNEN AT - BFEE
25 MRRE - BAHER -~ RISRE - BGREE - BEEEY -

EmHRg

R~ 300 x 200 x 62mm

£ 1.2kg

=Ll 5,000 hrs

IZ{ERR 405nm £ 1nm

RE <2nm

IH=R 0 ~ 100mW (] )
INEIEENE < 2% RMS (2hrs)
REREMN <0.01nm/°C

HET <1% RMS (10Hz-100MHz)
A SMA905 &} FC/PC
EEESEY 15W @110V

TERE 0°C ~ 40°C

TERE 5% ~ 95%RH

FEELAFR 15min

SEECAYLAE 105um, 200um, 300um, 400um, 600um =§800um

RS EESY 532nm

UOH-LASER-532 2 H/0viE & 532nm MIBSEE 51 - B8 sTHIL
EISEBERBEANAENFERBSC I ERZRIIEFRER
BIFHIN LS RThRSNE - EPRINENEE MBI % - %
RYBHAIREEEDITEFMIENERT ~ BLEENEIENTE
fﬂﬁ@.‘ﬂj  FIRFt AR L EE PR 0 B AZEEE T -~ St
.

UOH-LASER-532 ZAIEH BRI & EZERNED I - BFEE
25 MR ~ BLHEE - S EE - BGRFE - BESES -

BRI

IR 8 UOH-LASER532 UOH-LASER532-50
BRT 211 x 156 x 62mm 211 x 156 x 62mm
B8 1.2kg 1.2kg
1] 10,000 hrs 10,000 hrs
IZ{ERE 532nm £ 0.5nm 532nm £ 0.5nm
HE <0.1nm <0.1nm
& 0 ~ 100mW (R]3H) 0 ~ 50mW (F]ZR)
NEEEN < 2% P-P (4hrs)
RREEM < 0.005nm /°C
AN SMAQ05 5% FC/PC = Free Space
Ih3E 15W @110V
TERE 0°C ~ 40°C
TERE 5% ~ 85%RH
FEELRFR 15min
SEECAY A 105um
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RIS &R 785nm

R
o =
Nl U0 LASER 785 5H R g BFE 785nm R EEVBSAEST - ERERSMES LM
G ﬁﬂ BATFARERY > AIREAREANTERTRNERT - BASNBHEN RS - B
& {EEETRI BRI R EANMN BN+ BRIV I T ZASIBHESB RIFH
SRR RIS -
BN UOHLASER 785 ZFIENEMEMETEBI DA - BENS #Emn - | mj
B ~ NS ~ BRRHE - BREEE - ARt ZER LR - flZEH _— _
e ZEfEE L~ LI o »
5
Uy EEFEETn
S AEEARRN - AR QM EBEEA
= M8 ROSERAS/ N - R RS R IR I B Sk B IR BB ThRE S
EH  AIRBEEFER  REEAMES RBN AFER - WIREE BRI E
505
510.0
m\'ﬁ 5075 o Lk = .. a- H .. ML, - 3 o ..
ﬂgﬂ} 50 : : | y
41 Frogy T W . e S e 1 N S— ———
4800 | ; 5
— drds
1650
P—:T: 45715 F--
O :
1K o 0.4 08 1.2 16 ? 24 28 12 1% 4
ﬁ&f Time [hours)
S EHTHEEEN
EmRE
ik = UOH-LASER-785-5H UOH-LASER-785-5H OEM
R Iy
a#
Wi
RE R~t 211 x 156 x 62mm 79 x 65 x 19mm 75 x 50 x 100mm
X i W 1.2kg 0.2kg 0.25kg
@ iﬂE =z 10,000 hrs
Eﬂ-\- ER I {E B E 785nm £ 0.5nm
RE <0.1nm
IHER 0 ~ 500mW (=] ), HE{E@450mW(Max)
— Ib%*%i'l‘i <2 % P-P (4hrs)
BRIEEM < 0.005nm /°C
[ofaspapa SMA905 gf; FC/PC
AR N/A Ly Ly
BER AT N/A USB USB-Mini #& Serial comm Port
EREE 8W @110V 5V 5V
TERE 0°C ~ 40°C
TERE 5% ~ 85%RH
FEELAF RS 15min
AR SEAE 105um
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i S5 808nm

HH"]] <k
UOH-LASER-808 2 F/ v R 7E 808nm MITBSAE ST - TREN L & @
HIFERRRBE R (Diode pumped Solid State Laser) FHH N 3
R » AR A D TERTBNERE ~ BOLEEMBINERNES Sk
B o {EM&JE’J?‘&@EEFIJJTﬁ AN ENFERBUS A fE
BZAY B EE RIMAES MR -
AN B4 EH UOH-LASER-808 2 57 H Al E%%E%/ZWEFHEAELF@ﬁ
T~ BEEEES ~ MR ~ SO - BRI - BEREFEE, - -
- il g
RS >
e
R~F 300 x 200 x 62mm
Ef 1.2kg S
=g 5,000 hrs
IE{ERR 808nm £ 1nm
gE < 2nm I
THER 10mW ~ 3000mW i
IHRETE < 2% RMS (@2hrs) HH]"H
sEEETEME <0.01nm/°C H\E"ﬂ
Tl < 1% RMS (10Hz-100MHz) =
AN SMA905 &§ FC/PC
ESEES 20W @110V
TERE 0°C ~ 40°C
TERE 5% ~ 85%RH
FEEAASRY 15min »
SBEECAY L 105um, 200um, 300um, 400um, 600um &§800um =
il
= BT 980nm
UOH-LASFR-980 2 /v R 7E 980nm KITBSEE &Y - ©RENFEM
MRS SHEEST T (Diode pumped Solid State Laser) FAZ HZRHY »
AR TEFNERE - BAENRBHIENEH@L - # il
LTI A BB EANANEN FERBBUS R ESZAIIE B O
51 825 REFAERE RIS - @ %
UOH-LASER-980 %% 25 54 B & E%%Eé}i)ﬁﬁﬁ RAEDHT ~ BEREES
MEERR ~ AR - BIRFHE - BREE, -
E MRS
MRS Y UOH-LASER-980-3000 - ?ﬂﬂ&
R~ 300 x 200 x 62mm i A
£ 1.2kg Hﬂl 7
L 5,000 hrs S
IZ{ERR 976nm +3nm
RE <2nm
h& 100mW ~ 3000mW ]38 -
RIS < 2% RMS (2hrs)
BRIEEME <0.01nm/C
HEET < 1% RMS (10Hz-100MHz)
Lofaep ke SMA905 =% FC/PC
Sy 20W @110V
THERE 0°C ~ 40°C
TERE 5% ~ 85%RH
FEELRF R 15min
SEECAY YA 105um, 200um, 300um, 400um, 600um =5800um S
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I £ %58 UOH-RPB-532

~ & OH P8-207 RIURALIRBE S A B B A
Eﬂj( it RRETHILHEIRTE - BBAEHREE L 532nm F5Y
= %uﬁ%ﬁz% LT AER  RTERISNIAE - 0D6
RN BT LR A &G BROIBREF &S T8 -
I =% (0 T 818 UOH-RPB-532 R 5158 E 5 B 1R E 5
ARBEAIRI S L A=
o4 W
- I
M ol ok APEACH S R EIE © 2000m " ~ 4000cm
=l LN« E (Rt ﬁi&fﬁ;ﬁ%%ﬂfé&%ﬁ s KEZRE > 0D6
*HRHE—BMRE  REFBAEHE £10%
7= o ;
ﬂ}gﬂﬂ
8
s = )
4l = E
F . 4
EmRg
UOH-RPB-532-1.5-SS UOH-RPB-532-1.5T-SS UOH-RPB-532-1.5TS-SS Ean .
ﬁ.ﬁﬂ UOH-RPB-532-1.5-FS UOH-RPB-532-1.5T-FS UOH-RPB-532-1.5TS-FS el
K
AT B T B
g e é . é . é .
12
.|
AREME ZappmELia ZapmEtia EapaimELia ZabpimELia
R~ 102 x 30 x 13mm 102 x 40 x 13mm 102 x 40 x 13mm 102 x 30 x 13mm
- SN ®9.5mm, L45mm ®9.5mm, L45mm ®9.5mm, L45mm ®9.5mm, L45mm
RS 105um (VIS-NIR) 105um (VIS-NIR) 105um (VIS-NIR) NA.
A bt 200um (VIS-NIR) 200um (VIS-NIR) 200um (VIS-NIR) NA.
pr2 BERWE ®8.5mm, PVCE £ ®8.5mm, PVCE & ®8.5mm, PVCE &, N.A.
1X e L Yaa N.A. gL a3 IR R N.A.
S W NA. NA. Yes NA
| ijﬁ 1EoEEE 1.5M (E:1.15M + C/D:0.3M) 1.5M (E:1.15M + C/D:0.3M) 1.5M (E1.15M + C/D:0.3M) NA.
Bk BT A SMAQ05 or FG/PC SMAQ05 or FG/PC SMAQ05 or FG/PC SMAQ05 or FG/PC
Byt T B SMAQ05 SMA05 SMAQ05 SMA905
HEES B
—— QETE 582nm
HERBE 0D6
FSNLEE 200cm '~ 4000cm '
RERIB A RUE 60% ~ 70%
PREE T {ERERH 7.5mm
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} 3758 UOH-RPB-785

[Ewn
HH"]] I<k
N » N U van
UOH-RPB-785 & Il i 2 ¥R EA 2 $+ ¥ 785nm &SI A &4 = ﬂ
80 e F R HOIRTE - BB ER 785nm K E B A1 AN
MM EER SR EMBIRAI S EER - S
OD6 BB TF IR A BMIRE T 3l ST VIR BR -
BRI EHE 18 UOH-RPB-785 REN RIS REF HER
BRI S LRI E -
EmfFt - ﬁﬁ
* AUERCHI S LS EEE ¢ 150cm ™ ~ 4000cm ™!+ KREED =1
BER L g
* BERIRRET » BYWRRIGAEET » AEBRBE >0D6 +
* —HMERE - AHOFESZEE £10%
D - T
l.'l-:: ﬂ“
| 1 ] il
. E Ty HE"ﬂ
F . pi b
EmBEE
UOH-RPB-785-1.5-SS UOH-RPB-785-1.5T-SS UOH-RPB-785-1.5TS-SS o
UOH-RPB-785-1.5-FS UOH-RPB-785-1.5T-FS UOH-RPB-785-1.5TS-FS UOH-RPB-785-N-FF =
L]
-
L\ L\ L\ 25
& @) C R il
AR
AREME ZaEmELia ZapmELia ZapaiEELia ZabaimELia
R~f 102 x 30 x 13mm 102 x 40 x 13mm 102 x 40 x 13mm 102 x 30 x 13mm
FBERST ®9.5mm, L45mm ®9.5mm, L45mm ®9.5mm, L45mm ®9.5mm, L45mm —
BRI 105um (VIS-NIR) 105um (VIS-NIR) 105um (VIS-NIR) NA.
BRI 200um (VIS-NIR) 200um (VIS-NIR) 200um (VIS-NIR) NA.
BABRE ®8.5mm, PVCE & ®8.5mm, PVCE & ®8.5mm, PVCE & NA. N g
MR A N.A. BEEE IR BEEE LR N.A. Bt [
LI e NA. NA. Yes NA. 1 -
1EEEE 1.5M (E1.15M + C/D:0.3M) | 1.5M (E1.15M + C/D:0.3M) | 1.5M (E:1.15M + C/D:0.3M) NA. i ﬂ
BT 5RE0E A SMA905 or FG/PC SMA905 or FG/PC SMA905 or FG/PC SMAQ05 or FC/PC =t
B im0 B SMA905 SMA905 SMA905 SMA905
HEES B
BIHE 785nm -
SHRTERE one
HSNrEE 150cm "~ 4000cm
IFERANE 60% ~ 70%
R T (ERERH 7.5mm
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R& Y158 UOH-FPB-405

UOH-FPB-405 2 E R R 8 & M B ET KIS AT B 5T &
B EL 405nm FERETE G R IELE
= IRBRNENAE - BEAK
ok - BB EEH
IR EEAIE R & LAIE -

BT

EERSER AUE
gﬂ&*fTLXT*’EFIEE’J%—%nﬂﬁ
B K5 EME

Emis

* AR AR LS E 1 420nm ~ 1100nm

* BLRGT - BRI IR - 1) bsﬁl?éfﬁ‘éﬁ’]ﬁ‘é_%ﬁ}mfﬁ : OD3

* HENERECNEER  EXRABRERS

EmBRE

UOH-FPB-405-1.5-SS

UOH-FPB-405-1.5TS-SS

UOH-FPB-405-N-SS

AEEME EamiaEibia Zamiasitia EamEtiaa s
Rt 102 x 30 x 13mm 102 x 39 x 13mm 102 x 30 x 13mm
IRGER T ®9.5mm, L45mm ®9.5mm, L45mm ®9.5mm, L45mm
BES IR 105um (VIS-NIR) 105um (VIS-NIR) N.A.
BIR 200um (VIS-NIR) 200um (VIS-NIR) NA.
BARIKRE ®8.5mm, PVCE ®8.5mm, PVCE& N.A.
a5 N.A. g N.A.
HREIEH N.A. Yes N.A.
AR 1.5M (E:1.15M + G/D=0.3M) 1.5M (E:1.15M + C/D=0.3M) N.A.
EETERIERIEEA SMA905

EENELEEEEB SMA905

BEER 405nm

KERFE 0D3

WS NiLEE 420nm ~ 1100nm

IREBRBE R >60%




5 GR 58 UOH-FPB-808

UOH-FPB-808 R 5 RERZ B 51 A B L R IR AR LR IR ©

M@ Ed 80snm FEHEE &Y R A L R AL - EJL,{EEE%%E

E’Jﬁ"}ﬁﬂi B EAY AR R AT LUER R ERICEMSR © L) -
BEAANRMSE KR HEMBRKEMERNECE

2

Emft

* A B EEEEE : 850nm ~ 1100nm
*ﬁﬂz*ﬂr BRURBRIGFBET » BEE LN AEBREE  OD3
* A ER L AR AR - USSR ESE 100 £

EmRE

UOH-FPB-808-1.5-SS

UOH-FPB-808-N-SS

AEEME EappmE(ti

RTJ' 102 x 30 x 13 mm

BREERST ®9.5mm, L45mm

BB 105um (VIS-NIR)

B 200um (VIS-NIR)

BARINE ®85mm, PVC 2 | NA.
AR N.A.

FEEIRR 1.5M (E:1.15M + C/D:0.3M) | N.A.
TR A SMA905

AL 208 B SMA905

FHRE 808nm

HEBTRE 0D3

h2 Y LEiE 850nm ~ 1100nm

RSB AR >60%
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A& St ¥RTE UOH-FPB-980

NI UOH-FPB-980 7 51| #7 9B 2 48 5Y 7% L A BU K M ¥R 5 - SR m B
A ﬁ*ﬂ 980nm B EFT MMANEEE S EA - ILUBERERNE
& LIS o BERAEBRET A LUERREMNLEMS - Lhsh - 38
BEINERIE K5 GEMBERRENERNEICIE -
EmFE
sl < T 0 © 380m - 850nm
NG+ ECEET - BRURRIERIRGT - MAE KA BERE 1 003
BN [EI:H:]T{ * N ERLANEERE - EXRUAEGUEIRS 100 fZ
:'IE_!
= o] -
= B
I]I|m+| L
OB =i -
;s - E ol
41 s - c S
EmBRE
IiIITTI UOH-FPB-980-1.5-SS UOH-FPB-980-1.5TS-SS UOH-FPB-980-N-S$
K
;ﬂg [ITE{ AEEME E2amamEikia Z2amamEikia ZamamEikia
- +H R~ 102 x 30 x 13mm 102 x 39 x 13mm 102 x 30 x 13mm
8 ﬂ: FREERST ®9.5mm, L45mm ®9.5mm, L45mm ®9.5mm, L45mm
= BRI 105um (VIS-NIR) 105um (VIS-NIR) NA.
BBIR 200um (VIS-NIR) 200um (VIS-NIR) NA.
BEEINTE ®8.5mm, PVCE ®8.5mm, PVCE N.A.
= Btk N.A. AREIRER N.A.
BRI N.A. Yes N.A.
RIEBE 1.5M (E:1.15M + C/D=0.3M) 1.5M (E:1.15M + C/D=0.3M) NA.
= WD SMAS05
g WL SVA905
& WETTNE 980nm
RN cmmae 003
B i EEE 380nm ~ 850nm
IR S R >60%

369 @ TEL : (03)462-6569 (HKE-48/AF]) / (04)2261-0357 (&) / (06)208-6651 (E7E)




FEARER 4 UOH-SH-RAM-FFP - &8I B B2tz R

UOH-SH-RAM-FFP E i E B8 ik m AV B B AL » BhlE AR EMEAFABENHE - ZEMRER
POM N LEk » A RHAEEA » B POM RAERENAESE SR - AJE SRS (UOH-RPB K% ) E2&8 K #R8E (UOB-

FPB AR5 ) £ - BRYEEEKRAERNREKECIESRITELTE -

»e

UOH-SH-RAM-FFP

R~ HME D15 x 20mm > J{E 9.6mm

ME POM

B 24

£EER 7.5 mm (JREEEERE)

: o HSIRIE

@EEEDH %%%EE

B& BAEERBERAEMERET ; BRERE  FERAINERE R -

RIS EE 4 UOH-SH-RAM-FS-V2 - &I AR iR

wHwRMMSw%i%ﬁﬁﬁ#%ﬁ%%%ﬁ%mﬁﬂﬁﬁﬁf
AR - ZEREABRBIRASINIMA » RERAE N BERE ﬁMﬁ%L%%ﬁ
mﬁ%é BRI EBIIREE NS REE -

B ARSE » &)
WR » BRAEMAN ©

» BEMARRSAEM R - sEERBLERE

SH-RAM-FS-V2
Rt ®16 x 33mm
ME HE®
e 26
£EER 7.5 mm( $REREERE )
SEECE S HSIRIE
& BEEMAERAEMERET ; EREEE  RERAINEREIE -
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T-SERS FREIE @I S
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LHUERE - BIRIEE DT CRIREE - T-SERS ﬁﬁi“ﬁsﬁ?ﬁ%ﬁffﬁﬁﬁﬁﬁﬁfﬁﬁﬁ SKRBERI BT - A BR TSR
RAKEBNREIER » Bl BRI S -

RARIIRRRRBEZ Sl

RKHEZI B MBN — YRR AEZTERS I - (EHET BRI .
RERES BRI DHIZRBERRRED T - AERLEARR

KILBEERE ; BEAREERR SR T FEER S8 A LU G ROKER

AR BN o SRR T BB KETE ~ TR 25 © TRES X

g S ERERE RSB (0% - R - #F ) MAHEE

RREBENRAKERTERE - AARAE RS TSRS
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B2

BT E TR0 (5320m ~ 1064nm) SERS ff
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BRRER
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*BEmEE

* RIFYREEZB RS
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T-SERS REE#H S H BRIg
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i BHIRT : 2 x2mn?, 4 x Amm’ & B
HR SHIH E(75mm x 25mm x 2mm)
2BEME Fin
%lﬁseﬁ‘ﬁ YIEEARITE

BEMEEREAEE 1E 1 532nm, 633nm, 785nm . 1064nm ; 10XP785 525 ; IR R I(EH)
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Enhanced Raman spectra of 10-6M Rh6G@532nm
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NeoFox Phase Measurement System

Benchtop and Handheld Electronics for Your Optical 02 Sensor il ik

For oxygen sensing, the NeoFox® Phase Measurement System is our most popular fluorescence-based optical sensing |-
system. Because of NeoFox’s unique ability to improve overall system stability and make calibration easier for a wide variety

of oxygen sensing setups, it is the choice for measuring fluorescence lifetime, phase and intensity. Plus, NeoFox is brilliantly

suited for applications where sensitivity to drift and system stability are critical. 1l

The NeoFox uses LED excitation and photodiode detection with filter-based wavelength selection for easy experimental setup i
and control. Because the unit is self-contained, it is invariant to fiber bending and stray light, and has a wide dynamic range "]
of optical intensity as well as low optical and electronic crosstalk, and low drift and phase noise. e

NEOFOX-GT is a more robust benchtop option with RS-232 communications capability.

NeoFox Specifications

Benchtop it
ltem Code: NEOFOX St
Dimensions 107.95 x 63.5 x 38.1 mm |L|ﬂ||[|
Weight 642 g =
- Photoluminescence quenching using a ruthenium compound;
Principle .
sensor measures 02 partial pressure
Luminescence phase shift, AC luminescence intensity, temperature —
Parameters measured i . . ;
(via optional external thermistors) and pressure (via onboard pressure transducer)
Sensor coating formulations General purpose (FOXY), high-sensitivity (FOSPOR) and
(sol gel-embedded dyes) hydrocarbon-ready (HIOXY) S —
Media Gases and liquids ‘% -
Computer interface PC D Sz
Operating systems Windows XP (32-bit); also, Windows 7 (32-bit) 3 4
Power input 5VDC, 500 mA steady state
Communications USB, analog out, RS-232
NeoFox Viewer Software —— - "3t .
o _ e - = - B
NeoFox Viewer is the Windows-based software that i N s ~
: - = SN 0 o
allows you to collect, manage and analyze data with your = M M= 3
= e i = -

NeoFox measurement system. This nimble software also =
makes it simple to configure your NeoFox and update
firmware when necessary. Use NeoFox Viewer to get
the most out of your NeoFox and to ensure reliability
through each measurement.

mRE
-
—
i
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NeoFox Probe and Patch-Based Systems

R 8 Full System Performance Specifications
¥
oog
o
-+
R
W
~=
il
-+
One of the biggest advantages our fiber optic oxygen sensors offer compared with electrodes and other optical sensors is
B the range of available sampling options. In the table below we’ve compiled performance data for NeoFox-based systems
used with our two primary sampling choices: oxygen probes and patches. Please note that some performance parameters
- vary according to the sensor format and coating formulation used.
] One other item of interest: The specifications for 02% and dissolved oxygen range are given for conditions at 1ATM
ﬂ@ (atmosphere). At 1 ATM (typical conditions on Earth), we breathe many molecules such as nitrogen, helium, hydrogen and
4l oxygen. All these molecules make up the total pressure in the environment. The ruthenium in our sensors is sensitive only
to oxygen, which is just one part of the total pressure in the environment.
So, when we determine the percentage of oxygen present in the environment at 1 ATM, we’re measuring part of the total
pressure, hence the term “partial pressure.”
- A O SRS | ) FOXY Formulation FOSPOR Formulation HIOXY Formulation
s Specifications
Mﬂ Recommended use General purpose coating High-sensitivity poating for lowoxygen Robust coating. for hydrocarbon-rich
= environments environments
g 02% range (at 1 ATM) 0-100% 0-10% 0-20.9%
DO range (ppm at 1 ATM) 0-40 ppm 0-4 ppm 0-8 ppm
Temperature range -50-+80 °C for probes 0-+60 “C for probes -50-+60 °C for probes
S | (02% resolution 100 ppm in gas 10 ppm in gas 100 ppm in gas
DO resolution (at room temp) 4 ppb 0.4 ppb 4 ppb
02% accuracy <5% of reading <5% of reading <5% of reading
o 5 DO accuracy <5% of reading <5% of reading <5% of reading
e H]IHT{ Min. detectable level in gas 0.01% - 0.05% 0.001% - 0.01% 0.01% - 0.05%
A . <1 s in gas <30-60 s in gas <1 sin gas
o ﬂ: Response time 45-60 s with overcoating in gas 60-90 s with overcoating in gas NA
30-45 s in pure water 60-90 s in pure water ~45 s in pure water
e e FOXY Formulation FOSPOR Formulation HIOXY Formulation
Specifications
E— Recommended Use General purpose coating High-sensitivity poating for lowoxygen Robust coatingl for hydrocarbon-rich
environments environments
02% range (at 1 ATM) 0-100% 0-10% 0-20%
&K = DO range (ppm at 1 ATM) 0-40 ppm 0-4 ppm 0-8 ppm
g |'||'m|| Temperature range -20 to +60 °C for patches 0 to +60 °C for patches -20 to +60 C for patches
¥ £ 02% resolution 0.05% (at 20 s averaging) 0.01% (at 30 s averaging) 0.05% (at 20 s averaging)
Eﬂ'\‘ R DO resolution (at room temp) 20 ppb 4 ppb 20 ppb
02% accuracy 5% of reading 5% of reading 5% of reading
DO accuracy 5% of reading 5% of reading 5% of reading
Min. detectable level 0.1% 02 0.01% 02 (at 30 s averaging) 0.1% 02
z\g:nr.o((j)t:,;[]egﬁl);; level in water 40 ppb 4 ppb 40 ppb
<1sin gas 30-60 s <1singas
Response time ~30-45 s with overcoating in gas ~60-90 s with overcoating in gas NA
~45 s in pure water ~60-90 s in pure water ~30-45 s in pure water
aieleilly; FOXY Formulation FOSPOR Formulation HIOXY Formulation
(Continuous LED)
Lifetime stability (Tau) 0.0006 psec/hour 0.003 psec/hour 0.0002 psec/hour
Oxygen stability % 0.01% hour 0.005% hour 0.007% hour
Modulation range 0.73 kHz-93.75 kHz 0.73 kHz-93.75 kHz 0.73 kHz-93.75 kHz
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FoxyKits for Oxygen Sensing

Fully Integrated Systems for Your Probe or Patch Applications I [

We’ve packaged everything you’ll need for probe- or patch-based oxygen sensing applications into two convenient kits.

NEOFOX-KIT-PROBE and NEOFOX-KIT-PATCH are complete, out-of-the-box solutions for a variety of benchtop applications

in research environments, teaching labs and commercial labs. Each kit allows you to set single- or multi-point calibration it
and to display oxygen readings in percent oxygen, partial pressure, moles per liter and more. i
You’'ll note that we selected FOXY sensor formulation for both the NeoFox probe and patch kits. FOXY is our most versatile ILEI,",]
sensor coating chemistry and is useful for a wide range of applications. If FOXY is not appropriate for your applications, you =
can always opt for one of our modular oxygen sensing systems with a different coating formula.

Here’s what you get with each Kkit:

NEOFOX-KIT-PROBE

X
* NeoFox Phase Fluorometer % O
* NeoFox Viewer software il =
* NeoFox-TP temperature probe (thermistor) |
* 1000 pm bifurcated optical fiber and SMA 905 splice bushing for coupling NeoFox to the probe
* FOXY-R multipurpose probe
Probe kits are great for applications involving biological samples such as tissue and organic matter, foods and
beverages and liquids in natural environments. o
NEOFOX-KIT-PATCH ﬁ-m B
* NeoFox Phase Fluorometer ‘g&

gL

* NeoFox Viewer software

* NeoFox-TP temperature probe (thermistor)
* 1000 pm bifurcated borosilicate optical fiber S
* 9-unit package of 8 mm diameter, self-adhesive FOXY sensor patches

Patch kits are useful anywhere non-intrusive and through-package oxygen measurements are necessary:
headspace in food packaging, process monitoring in bioreactor environments and partial pressure of oxygen in
biomedical vessels.
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Oxygen Sensor Probes

Options for a Wide Range of Sensing Environments

"H-‘-

Oxygen sensor probes typically are available in a variety of designs and with each of our standard coating formulations (FOXY,
FOSPOR and HIOXY). Custom probes and accessories are also available. In most cases, you'll need a 21-02 Splice Bushing
and a BIF-BORO bifurcated optical fiber to couple your probe to the NeoFox electronics. Information on the proper care of
probes is available elsewhere in this section.

HypoTube Probes
HypoTube probes are ideal for penetrating septa in packaging, vials and other vessels. The probes are suitable for use in
solutions and headspace.

ltem HypoTube Oxygen Probe

Use Puncturing septa, packaging and other rigid materi- als; especially good for solutions
Core diameter 300 ym

Outer diameter 1000 ym

Length 2 m (assembly), 127 mm (tube)

Ferrule / jacketing PVC Monocoil

Reconditioning available Yes

FOXY-HPT-1-PNA general-purpose
Options FOSPOR-HPT-1-PNA high-sensitivity
HIOXY-HPT-1-PNA hydrocarbon-ready
HPT-PNA (puncture accessory only)

Electrode-replacement Probes

Our OR125-series probes are designed to replace standard 1/8" (0.125 mm) electrode probes. We offer smooth and O-ring
grooved versions.

ltem Direct-replacement Probes for O-ring grooved electrodes

Use Replacement for 1/8" OD (3.175 mm) oxygen electrodes (O-ring grooved)

Core diameter 1000 pm .
Outer diameter 3.175 mm - g
Length 63.5 mm T
Ferrule / jacketing Stainless steel, titanium and PEEK versions; smooth or O-ring grooved

Reconditioning available |Yes

FOXY-OR125-G general-purpose
FOSPOR-OR125-G high-sensitivity

Options HIOXY-0R125-G hydrocarbon-ready -
FOXY-OR125-GT general-purpose .

FOSPOR-OR125-GT high-sensitivity
HIOXY-OR125-GT hydrocarbon-ready

ltem Direct-replacement Probes for 1/8" OD (3.175 mm) electrodes

Use Replacement for 1/8" OD (3.175 mm) oxygen elec- trodes (smooth)
Core diameter 1000 ym

Outer diameter 3.175 mm

Length 63.5 mm

Ferrule / jacketing Stainless steel, titanium and PEEK versions; smooth or O-ring grooved

Reconditioning available |Yes

FOXY-OR125 general-purpose
Options FOSPOR-0R125 high-sensitivity
HIOXY-OR125 hydrocarbon-ready
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Oxygen Sensor Probes
Options for a Wide Range of Sensing Environments I ;f?
> Al
b
Polyimide Probes N @
o =
Choose a polyimide probe for applications where the sample environment is hostile to metallic probes. Polyimide also S
offers good resistance to harsh chemicals. Note: The 200 ym version of these probes is less robust and should be handled
carefully. Contact us about custom probe lengths and availability of HIOXY formula probe coatings.
p
. I<k
ltem Polyimide Probes 0 i
—_— Shd
Use Environments hostile to metallic probes x ﬁ &
Core diameter 200 pm and 600 pm versions available e ?F
Outer diameter 710 ym ~
Length 2 m (other lengths available)
Ferrule / jacketing Silicone
Reconditioning available |Yes
Options FOXY-PI600 and FOXY-PI200 general-purpose
P FOSPOR-PI600 and FOSPOR-PI200 high-sensitivity Iy
0
I
General-purpose Probes HIHIH
Stainless steel 1/16" (1.587 mm) OD probes are versatile options for a range of lab and other applications. &
ltem General-purpose 1.587 mm (1/16") Probes \
Use General purpose
Core diameter 1000 ym
Outer diameter 1.587 mm (1/16") i
Length 152.4 mm i
Ferrule / jacketing Stainless steel ﬂ i
Reconditioning available |Yes _ o
FOXY-R general-purpose '
Options FOSPOR-R high-sensitivity
HIOXY-R hydrocarbon-ready -
. B
General-purpose 1.587 mm (1/16") Probes; shori- length versions t-lm& g
Use General purpose 0
Core diameter 600 ym 3 4
Outer diameter 1.587 mm (1/16")
Length 32 mm (other lengths available)
Ferrule / jacketing Titanium /
Reconditioning available |Yes
) FOXY-600-32MM general-purpose
Options FOSPOR-600-32MM high-sensitivity iy
HI0XY-600-32MM hydrocarbon-ready Elllf R
B
~
Process-ready Probes Hﬂ il
Robust 1/4" (6.35 mm) stainless steel probes have a high pressure rating for process environments =
ltem Process-ready 6.35 mm probes -
Use Process environments
Core diameter 1000 pm
Outer diameter 6.35 mm
Length 177.8 mm
Ferrule / jacketing Stainless steel

Reconditioning available |Yes

FOXY-T1000 general-purpose
Options FOSPOR-T1000 high-sensitivity
HIOXY-T1000 hydrocarbon-ready
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Oxygen Sensor Probes

Options for a Wide Range of Sensing Environments

Small-Diameter Probes

Slender, aluminum-jacketed probes work well where sampling space is limited. Standard and tissue-monitoring versions are

available.

ltem

Use

Small-diameter, Al-jacketed Probes

Fine spatial resolution applications

Core diameter 300 ym

Outer diameter 500 ym

Length 1 m (other lengths available)
Ferrule / jacketing Aluminum

Reconditioning available |Yes

Options

FOXY-AL300 general-purpose
FOSPOR-AL300 high-sensitivity
HIOXY-AL300 hydrocarbon-ready

ltem

Use

Small-diameter Probe for Tissue Monitoring

Tissue monitoring

Core diameter

300 pm (fiber)

Outer diameter

500 pm (fiber)

25.4 mm (17) at tip, body 1.6 mm (1/16”) stainless steel

Length 1 m (other lengths available)
Ferrule / jacketing Aluminum
Reconditioning available |No

Options

FOXY-AL300-TM general-purpose

Respiration Probe
This plastic probe is designed for monitoring oxygen respiration.

ltem

Respiration Probes (Standard)

Use

Monitoring of oxygen tension in respiratory gases

Core diameter 200 ym
Outer diameter 6.35 mm
Length 107.9 mm
Ferrule / jacketing Plastic

Reconditioning available

No (uses replaceable glass fiber membranes)

Options

FOXY-RESP general-purpose
FOSPOR-RESP high-sensitivity

PAC D
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Oxygen Sensor Temperature Compensation

Options for Dealing with Temperature Effects in 02 Measurements I ;‘déﬂT
S M0
Our optical 02 sensors are affected by temperature. Temperature affects both fluorescence intensity and excited state 'ETH\-
lifetime due to the decrease of fluorescence energy quantum efficiency with temperature increase. The effect of change in gﬁgﬁ
temperature is seen as a change in the calibration slope. )
As temperature increases and partial pressure of oxygen remains the same, compensating for temperature mitigates the
risk of a false partial pressure reading. For best results, the sample must be held at a constant temperature (+/-1°C). The D
temperature response of our sensors can be determined by the user, or can be supplied by a factory calibration. In a
multichannel sensor setup, the user must account for temperature effects in each channel. il =
i Yo
Sar
In-house Temperature Calibration Services = &

If your sample cannot be maintained at a constant temperature (+/-1°C), you can perform a temperature calibration in [Eills3
NeoFox Viewer software or include our temperature calibration service as part of your order. The standard service covers
environments from 0-80°C; extended-range service is available for environments outside those parameters. You'll need to
tell us which oxygen sensor formulation you're using (FOXY, FOSPOR or HIOXY) and provide the temperature and oxygen
concentration ranges of your sample environment.

ltem codes: xxxx (sensor formulation)-CAL (standard option) and xxxx (sensor formulation)-CAL-EXT (extended temperature range) ﬁ%
|
i
Temperature Probe Options for Optical Oxygen Sensor Systems 4
We offer temperature probe options for use with our oxygen sensor systems: a rugged, discrete thermistor or a T1000-style
%" (6.35 mm) stainless steel probe with an embedded thermistor. The latter is available in each of three coating formulations
(FOXY, FOSPOR, HIOXY).
S
— il
HE S
I ci¢
|
T1000-TS-6CM-NEO T1000-TS-NEO NEOFOX-TP
Temperature Probes for Oxgen Sensor Systems o
.- Core Outer Ferrule/ | Pressure | Reconditioning m,: I
DesclR Diameter | Diameter & o Jacketing Rating Available Hiﬁ'flltl ~
FOXY-T1000-TS-NEQ | /4" Process probe w/general-pur-pose | yo0q o | G35 mm | 177.8 mm | Stainless steel | 3000 psi Yes Eﬂ
coating and thermistor el
FOXY-T1000-TS-6CM-NEQ | /4" Process probe w/general-pur- pose | 4o o | a5 mm | 60 mm | Stainless steel | 3000 psi Yes
coating and thermistor
FOSPOR-T1000-TS-NEQ | /4" Process probe w/high-sensitivity 1000 ym | 6.35 mm | 177.8 mm | Stainless steel | 3000 psi Yes D
coating and thermistor
FOSPOR-T1000-TS-6CM- NEQ | /4" Process probe w/high-sensitivity 1000 ym | 6.35mm | 60 mm | Stainless steel | 3000 psi Yes
coating and thermistor
HIOXY-T1000-TS-NEQ | /4" Process probe w/hydrocarbon- feady | yo0q | 635 mm | 177.8 mm | Stainless steel | 3000 psi Yes
coating and thermistor
HIOXY-T1000-TS-6CM-NEQ | /4" Process probe w/hydrocarbon- feady | yoo5 o | G35 mm | 60 mm | Stainless steel | 3000 psi Yes
coating and thermistor
NEOFOX-TP 3 x #32 AWG thermistor w/10,000 115mm | 35mm | 762 mm | Fedal 16aded o eges | No
Ohm resistance @ 25 °C wires
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RedEye Optical Sensing Patches

% 8 Self-adhesive Patches for Non-intrusive Oxygen Measurements
\E%S The RedEye® indicator patch measures oxygen non-invasively in
Eﬂj "M sealed packaging and containers used in medical, pharmaceutical
S and food applications. Using a combination of proprietary sensing
material and measuring technologies, this non-invasive patch enables
s JUiCK determination of the presence of oxygen, as well as quantitative
measurements. Oxygen monitoring can also ensure patient safety in
P point-of-care analysis or indicate a sterile seal on surgical instruments
iﬂﬁﬁ" and drug packaging. RedEye patches meet USP Class VI certification for
Ng—1 Dbiocompatibility.
ﬂgmlmﬂ

RedEye Features a Propriety Sol Gel Coating

RedEye patches are unique in that high-performance sol gel coatings are used — rather than polymer membranes. RedEye
coatings are capable of monitoring low levels of oxygen in gas (to 0.01%) and dissolved oxygen in liquids (to 4 ppb), as
well as the higher oxygen levels present in cell culture and respiratory monitoring. Also available is a new design that uses
= the HIOXY formulation on a BK7 glass substrate autoclavable at 100 °C. Contact an Applications Scientist for details on item

[T RE-HIOXY-HTC.
iy The RedEye can be integrated into packaging for continuous monitoring or used externally for post-production and R&D
gﬁ monitoring purposes. Depending on the application, the simple presence of oxygen can be visually determined by color
change with a handheld LED. A fluorometer can also be used to directly measure oxygen partial pressure.
Typical Applications
* Point-of-care analysis (e.g., disposable oxygen attachments for ventilators used during anesthesia operation)
= * Blood bag analysis
i * Beverage and food packaging
K * Bioprocess control
b * Cell culture monitoring
N Specifications FOXY Formulation FOSPOR Formulation HIOXY Formulation HIOXY High-Temp Option
Recommended use General purpose coaling H|gh-sen5|t|V|ty.coat|ng for Robu.st coatmg for hydrocar- Apphcanons where autoclaving
o= low-0xygen environments bon-rich environments is necessary
R H]HT{ 02% range (at 1 ATM) 0-100% 0-10% 0 - 20% 0-20.9%
fat-uM (DO range (ppm at 1 ATM) |0 - 40 ppm 0 -4 ppm 0- 8 ppm 0- 8 ppm
12 0 to +100 °C for glass window
Temperature range 0 to +60 °C for patches 0 to +60 °C for patches 0 to +60 °C for patches (patch)
02% resolution 0.05% (at 20 s averaging) 0.01% (at 30 s averaging) 0.05% (at 20 s averaging) 0.05% (at 20 s averaging)
DO resolution (at room temp) |20 ppb 4 ppb 20 ppb 4 ppb
02% accuracy 5% of reading 5% of reading 5% of reading <5% of reading
DO accuracy 5% of reading 5% of reading 5% of reading <5% of reading
@ = Min. detectable level in gas |0.1% 02 0.01% 02 (at 30 s averaging) |0.1% 02 0.01% - 0.05%
[ (i i
~ in. detectable level in water
4 ijig (at room temp) 40 ppb 4 ppb 40 ppb 40 ppb
ik - <1sin gas 30 - 60 s in gas <1sin gas 5-10sin gas
Response time ~30 - 45 s with overcoating in gas |~60 - 90 s with overcoating in gas |~30 s with overcoating in gas |~30 s with overcoating in gas
~45 s in pure water ~60 - 90 s in pure water ~30 - 45 s in pure water ~40 - 60 s in pure water
el | Patch material Acrylate Acrylate Acrylate BK7 glass
4 mm, 8 mm and 127 mm disk|4 mm, 8 mm and 127 mm disk|4 mm, 8 mm and 127 mm disk 4 mm (standard); custom sizes
Patch dimensions (standard); custom sizes also |(standard); custom sizes also |(standard); custom sizes also ) ’
) ) . also available
available available available
Standard patch options | Single patch or pack of 5 Single patch or pack of 5 Single patch or pack of 5 Single glass window
Patch-cuvette options Patch applied to quartz or Yes Yes No
polystyrene cuvettes
Overcoat option Medical-grade overcoat Medical-grade overcoat Medical-grade overcoat Medical-grade overcoat
Adhesive pH compatibility |Yes (pH 4.0 - 10.0) Yes (pH 4.0 - 10.0) Yes (pH 4.0 - 10.0) Yes (pH 4.0 - 10.0)
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TRANS-PH-KIT Series

Engineering Specifications

pH Range

Transmissive pH Dip Probe Kits

PH-BCG-TRANS
5-9

Analytical wavelength

620 nm

Baseline correction wavelengths

509 nm (isosbestic), or > 750 nm

Accuracy 0.05 pH unit (<1% of reading across range)
Resolution 0.02 pH unit
Response time 10 seconds

Calibration requirements (minimum)

Calibration reset: 3 buffers

Full calibration: 6 buffers

Sterilization

Gamma radiation, EtO (ethylene oxide)

Chemical compatibility™

Agueous, alcohols, some organic solvents, peroxides, ammonia, sodium hypochlorite

Discrete stability(lifetime)

50 uses or more. Dispose when absorbance at pH 11 < 0.1 (assumes pH 1 reference)

Storage conditions

Dry storage preferred

Stainless Steel pH Probe

Engineering Specifications

Probe diameter

TRANS-PH-KIT-SS

6.35 mm (1/4")

Probe length 127 mm

Fiber length 2 meters

Breakout 1.5 meters from the end of the probe

Temperature limit Up to 100°C without sleeve

Pathlength 5 mm

Probe material Stainless steel outer sleeve, aluminum second surface mirror
Pressure 100 psi

Fiber jacketing Black PVC monocoil

Connectors SMA 905

PEEK pH Probe

Engineering Specifications

Probe diameter

TRANS-PH-KIT-PEEK

6.35 mm (1/4")

Probe length 107.9 mm

Fiber length 2 meters

Breakout 1.5 meters from the end of the probe
Temperature limit Up to 200°C with PEEK sleeve
Pathlength Adjustable (2 — 10 mm)

Probe material PEEK
Fiber jacketing Black PVC monocoil
Connectors SMA 905
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Thin Film Metrology
§ 8 Spectroscopic Reflectometry Systems
K
oog
ﬂﬂj; il Sample NanoCalc Applications —
s * Transmission and reflection measurements of anti-reflective and hardness coatings
* Analysis of medical coatings and catheter balloon foils
SN ¢ Testing of the hardness and wear of coatings
* Measurement of the thickness of thinned silicon wafers
" * Determination of photoresist layers for masks
gﬂ ins" * Analysis of coatings applied for weather or dirt resistance (Lotus Effect)
Ay %1 * Measurement of coatings inside beverage containers
]} H]IHTH * Air gap measurements
& * Analysis of optical disk coatings
g NanoCalc Features =" -
* Resolution to 0.1 nm e (i —————
* Able to measure stacks of up to 10 layers 3 EEE
3 Thickness and refractive index data == et SSESESE
%ﬂﬂ * Sophisticated algorithms for defect and roughness tolerance measurements e o e
i * Large database to ensure accuracy of a broad range of materials . = s e
il * Adapters for complex geometries and accessories for thickness mapping .
e Specifications
ltem NANOCALC-VIS-PRECON | NANOCALC-XR-PRECON NANOCALC-DUV NANOCALC-NIR
o Wavelength range 400 - 850 nm 250 - 1050 nm ~200 - 1100 nm 900 - 1700 nm
1] Thickness range 50 nm - 20 ym 10 nm - 100 ym 1 nm - 100 ym 100 nm - 250 ym
I Optical resolution 0.1 nm 0.1 nm 0.1 nm 0.1 nm
e Repeatibility 0.3 nm 0.3 nm 0.3 nm 1.0 nm
Angle of incidence 90 90 90° 90°
Number of layers Up to 10 Up to 10 Up to 10 Up to 10
s |Refractive index Yes Yes Yes Yes
Test materials Transparent or semi- Transparent or semi- Transparent or semi- Transparent or semi-
transparent thin film materials | transparent thin film materials | transparent thin film materials | transparent thin film materials
— Reference needed Yes (bare substrate) Yes (bare substrate) Yes (bare substrate) Yes (bare substrate)
g* = Measurement modes Reflection and Transmission | Reflection and Transmission | Reflection and Transmission | Reflection and Transmission
R % Rough materials capable Yes Yes Yes Yes
8 ﬂ? Measurement speed 100 msto1s 100msto1s 100 msto1s 100msto1s
= On-line capable Yes Yes Yes Yes
Height adjustment with COL-UV-6.35 (10-50 mm) |with COL-UV-6.35 (10-50 mm) |with COL-UV-6.35 (10-50 mm) |with COL-UV-6.35 (10-50 mm)
Spot size 200 pm or 400 um standard; | 200 ym or 400 um standard,; 400 um standard; 400 um standard;
] 100 um available upon request| 100 um available upon request| 200 um available upon request/200 um available upon request
Microspot Yes (w/microscope) Yes (w/microscope) Yes (w/microscope) Yes (w/microscope)
CCD color Yes (w/microscope) Yes (w/microscope) Yes (w/microscope) Yes (w/microscope)
&® w Maoping option 150 mm (6”) and 300 mm 150 mm (6”) and 300 mm 150 mm (6”) and 300 mm 150 mm (6”) and 300 mm
X I'II'HH pping op (12”) xy-scanning stages (12”) xy-scanning stages (12") xy-scanning stages (12") xy-scanning stages
@ HD Vacuum capable Yes Yes Yes Yes
RS . .
ltem Wavelength Range Optical Layer Thicknesses
NANOCALC-VIS-PRECON 400 - 850 nm 50 nm - 20pm
sl |INANOCALC-XR-PRECON 250 - 1050 nm 10 nm - 100pm
NANOCALC-DUV ~200 - 1100 nm 1 nm-100pm
NANOCALC-NIR 900 -1700 nm 100 nm - 250pm

Specifications Standard Operating Software (Required)

Description

Required for

NANOCALC-10-N

Thin film measurement software for Windows; measurement, simulation and analysis of
up to 10 layers;refractive index analysis also possible (refractive index for multiple layers

requires SCOUT software)

Any NanoCalc measurement of thin

films up to 10 layers
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Add-on Software Options

ltem

SCOUT-FULL VERSION

Description

Spectrum simulation program for Windows XP/7 (32 bit). Computes reflectance,
transmittance, absorbance or ellipsometry spectra and fits your model to measured
spectra by manual, graphical or automatic parameter variation. SCOUT can be controlled
by OLE automation controllers.

Required for

Spectral simulation;
use w/NANOCALC-10-N

NANOCALC-MAPPING

Mapping module software (needs NANOCALC -10-N) is 3D-mapping module with control
of 150 mm and 300 mm mapping stages

Systems using mapping stages

NANOCALC-ONLINE

On-line module software (needs NANOCALC-10-N) includes external trigger and manual
multipoint measurement with data transfer into Excel, plus statistical feature and 1D-Plot;
also provides online display of XY-graphs and histograms of layer thickness and removal rate

On-line applications

NANOCALC-MULTIPOINT

Multipoint module software (needs NANOCALC -10-N) for manual multipoint
measurement; provides result list with data transfer into Excel, CSV data, statistical and
1D-graphic; lets you measure on a mouse click, keyboard key or external trigger

Multipoint measurements

NANOCALC-REMOTE

Remote module (needs NANOCALC -10-N). Active-X functionality allows control of most

NanoCalc functions from any other software.

Controlling NanoCalc functions
w/other software

Fiber Assemblies for NanoCalc Systems

ltem

NC-2UV-VIS400-2

Description

Bifurcated UV-VIS fiber, 400 ym, 2 m long, 2 x SMA 905 connectors, flexible metal
jacketing, common end with stainless steel ferrule 6.35 mm x 50 mm

Use with NanoCalc Models

NANOCALC-VIS
NANOCALC-XR

NC-7UVS400-2

NANOCALGC-DUYV reflection probe, 400 um, 2 m long, 6 illuminated fibers, flexible metal
jacketing, common end with stainless steel ferrule 6.35 mm x 50 mm

NANOCALC-DUV

NC-7VIS-NIR400-2

NANOCALC-NIR reflection probe, 400 um, 2 m long, 6 illuminated fibers, flexible metal

jacketing, common end with stainless steel ferrule 6.35 mm x 50 mm

NANOCALC-NIR

Reflection Probes for NanoCalc Systems

ltem

NC-7UV-VIS200-2

Description

Reflection probe, 6 illumination, 1 read fiber, 200 um UV-VIS fibers, 2 m long, flexible
metal jacketing, stainless steel ferrule 6.35 mm x 50 mm, 2 x SMA 905 connectors

Use with NanoCalc Models

NANOCALC-VIS
NANOCALC-XR

NC-7UV-VIS200-2-SMA

Reflection probe for use w/MFA-PT microscope adapter, 6 illumination, 1 read fiber, 200
um UVVIS fibers, 2 m long, with flexible metal jacketing, stainless steel ferrule 6.35 mm

x 50 mm, 3 x SMA 905 connectors

NANOCALC-VIS
NANOCALC-XR

Accessories

Reference Wafers

We offer two Si-Si0O? reference wafer options for measuring the thickness of
thin,transparent films on substrates such as silicon wafers and optical layers.The STEP-
WAFER covers UV-VIS wavelengths and the STEP-WAFER-600-1100 covers VIS-NIR
wavelengths.Each wafer is a 100mm diameter,5-step wafer with calibrated thickness
range of 0-500nm or 600-1100nm.
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E Advanced Application of Spectrometers

Thin Film Metrology

The SpecEl-2000 is a benchtop thin film measurement system utilizing spectroscopic
ellipsometry to measure multilayer, semi-transparent samples such as flat wafers or glass
plates. The Spec-EI-2000 is affordable, compact (52 cm x 33 ¢cm x 24 ¢m) and convenient,
with easy placement of the sample and one-button operation. Speckl is part of the Mikropack
line of thin film metrology systems. Models are available for 300-1000 nm (SPECEL-2000-UV-
VIS-NIR) and 400-1000 nm (SPECEL-2000-VIS-NIR). SpecEl systems include an integrated
spectrometer, broadband light source and controller; software is available separately.

SpeceEl Features

SpecEl-2000 Ellipsometry System

* Film thickness accuracy to 1.0 nm

* Resolution to 0.1 nm

* Multi-layer stack measurements up to 25 layers

* Single film thickness up to 10 pm

* Spectral ranges from 300-1000 nm

* Standard spot size 0.4 mm x 1.2 mm

* |deal for flat, semi-transparent samples such as wafers, glass, films and foils

* 3D mapping, reference wafers, accessories and other options available

* Accompanying software allows generation and recall of measurement recipes for one-step, repetitive measurements
* Accessories for thickness mapping

Software for SpecEl-2000 Systems

Powerful SpecEl software offers a range of modeling possibilities such as Cauchy, OJL, Tauc-Lorentz, Drude, EMA and different types of
oscillators. The software also stores specific measurement routines, reducing the tedium of repetitive measurements and easing integration.

Specifications

System Performance

Thickness range

1nm-10 ym

Resolution

0.1 nm

n and k analyzer

Values calculated for complete spectral range

Mathematical models

Extensive range of options includes constant refractive index, harmonic oscillator and imported dielectric functions

Measurement speed

7 - 13 seconds

Repeatibility 70 nm for Si0? on Si, cos(Delta) +0.0003, tan(Psi) +0.0002
Sample size Desktop up to 150 mm diameter; mapping up to 300 mm diameter
Sample thickness 5 mm (maximum)

Optical

Wavelength range

(UV-NIR) 300 - 1000 nm or (VIS-NIR) 400 - 1000 nm

Optical resolution 1.0 nm

Beam diameter 400 - 1200pum

Angle 70°

Computer

Software Windows XP/7 (32bit) software; also, recipe structure, administrator-user compatible
Hardware PC with Windows XP/7 (32bit)

Standard Operating Software (required)

SPECEL-ELLICALC

User-friendly 32-bit Windows software for ex situ direct measurement of thickness and n and k coefficients; recipe structure
and administrator/user capabilities

SCOUT-FULL VERSION

SCOUT software. Spectrum simulation program for Windows XP/7 (32 bit). Computes reflectance, transmittance, absorbance
or ellipsometry spectra and fits your model to measured spectra by manual, graphical or automatic parameter variation.
SCOUT can be controlled by OLE automation controllers.

Add-on Software Option

SPECEL-MAPPING

Mapping module software (must be used with SPECEL-ELLICALC software). Complete mapping module with software control

of 150 mm and 300 mm mapping stages; includes XYZ controls and 3D-graphics

Accessories for SpecEl-2000 Systems

We offer reference wafers and mapping stages for use with SpecEl systems. Mapping stages must be purchased at time of SpecEl
system order. Replacement parts are also available.

ltem

MAPPING-6-INCH-SE

Description

150 mm x 150 mm XY-scanning stage; fully automatic w/vacuum chuck, 2 motors with encoders, control system integrated
2-axis CNC controller, RS-232 interface; portal structure

MAPPING-12-INCH-SE

300 mm x 300 mm XYZ-scanning stage; fully automatic w/vacuum chuck, 2 motors with encoders, control system integrated
2-axis CNC controller, RS-232 interface; portal structure

STEP-WAFER

Reference Si-Si02-step-wafer, 5 steps from 0-500 nm, calibrated, 100 mm diameter

STEP-WAFER-600-1100

Reference Si-Si02-step-wafer, 5 steps from 600-1100 nm, calibrated, 100 mm diameter
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Thin Film Metrology
PlasCalc-2000 Plasma Monitoring and Control System Il ;dﬁ
s
The PlasCalc-2000 system provides real-time, in situ analysis of the optical ;ﬁkﬂk
emission spectra acquired during plasma processes. The system has all the tools ck
necessary for monitoring and controlling a running process, with sophisticated
algorithms for data acquisition and signal treatment. Wavelength, recipe and
formula editors allow quick creation of efficient recipe functions for data handling
and easy combination of many recipes to build comprehensive strategies for -
system response during monitoring. PlasCalc-2000 (item PLASCALC-2000-UV- I I<k
VIS-NIR) is part of the Mikropack line of thin film metrology systems. b )@
o
The PlasCalc-2000 is 257 mm x 152 mm x 263 mm and includes a 2B
spectrometer (200-1100 nm) with 16-bit D/A converter and 12 VDC power o
supply. Operating the system requires PlasCalc software and 400 pm optical
fibers, which are available separately. S—
Sample Plasma Monitoring Applications
* Plasma etching ﬁ%
* Plasma chamber health control i
* Planarization of blanket polysilicon ]
* Application of protection coatings =
* Abnormal process phenomena
* Process optimization
* Surface cleaning processes
Spectroscopic it
Spectral range 200 - 1100 nm i
Optical resolution 1.0 nm (FWHM) Hil
Fiber optic connector SMA 905 P
Electronics
Power supply 12 VDG, 1.25 A -
Power requirements 90 - 240 VAC, 50/60 Hz
D/A converter 14 bit“1/0 ”
Digital 1/0 ' 8x TTL g
Analog output / voltage sign 4x [0-10V] Hﬁl ;U:
Computer % {B
Software PlasCalc software (basic operating software); also, SpecLine atomic emission line analysis software (add-on package)
Hardware PC with Windows XP/7 (32 bit)
Software for PlasCalc-2000-UV-VIS-NIR System g
Standard Operating Software (Required) glﬁ_t 51
S~
Description H;ﬂl E
4

Real-time and in situ access to all functions via easy menu-oriented software interface. Multiple plasma species can be picked
PLASCALC-SOFTWARE by a mouseclick, mathematically calculated, subtracted and monitored in real time and in situ. Capabilities: four digital
inputs/outputs, 4 analog output channels; display messages with tone signal can be set up for end point, start, stop and limit.

Add-on Software Option

Description

Software for spectroscopy, astrophysics, plasma science or plasma processing. This tool supports and makes it easy to
SPECLINE evaluate spectral data, e.g. finding specific lines in spectra, identifying unknown peaks, identifying atomic lines and molecular
bands or comparing data from different measurements in spectra data. Almost instantly detects peaks of lines and bands
using several powerful filter functions. Extensive database for atoms and molecules included; only for Windows XP/7 (32 bit).
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Software

R
-0 Flame Series, USB Series, HR Series, QE Pro Series, and
ﬂg (I MAYA2000 Pro Series.
p  |dentifies Elements and Compounds

SpecLine Software is a powerful tool designed for identifying
. atomic emission lines and molecular bands in spectral data.
§ insi' SpecLine’s advanced evaluation, search, compare and identify
A28l functions and its extensive library of over 100 elements and
1] Hﬁﬂ over 400 compounds enable you to quickly identify unknown
r! lines, peaks and bands. SpecLine was designed for scientists,

engineers and researchers using emission spectroscopy in
fields such as astrophysics, the plasma sciences and plasma
processing.

= Searching and Comparing Data

mgﬂﬂ In the Line Identification window, you can define all the
% parameters for your search in a Periodic Table screen (top
a1 right), and begin the process with just a single click. SpecLine
can analyze even the most complex spectral data, including
spectra with double lines, line shoulders and complex band
structures. Up to 12 separate spectra, even if they are in
different file formats, can be combined for comparative

_ purposes.
I} e o
K Identification
4 SpecLine applies a variety of sophisticated filter functions
such as Wiener-Fourier and polynomial noise removal to
identify the elements and compounds in your spectra. After
s Specline applies comparative searches to its extensive
atomic, ionic and molecular database of over 100 elements
B in several ionization states and over 400 elemental
%ﬁ compounds, it provides detailed data on each identified
‘D rrl  peak and line, such as the name of the element, the peak’s
=iz wavelength, the electron voltage and its transition state and
quantum number.
=+ Opening Spectra and Saving Data
SpecLine can analyze spectral data from various spectroscopy
pragil software applications; it also can open all Ocean Optics
X m software file formats as well as SPC and ASCII file formats.
~#n In addition, you can save all of SpecLine's identification data
Eﬁ_’ﬁ in its native file format or export it into various applications,

such as Excel.

S Hardware Keys

SpecLine Software comes with a USB or parallel-port
(printer port) hardware key. The key is a security device to
protect against unlicensed copies. It connects to an input/
output port on your computer and must be used to run the
software. SpecLine-U comes with a USB dongle for use with
Windows XP, Vista and Windows 7 (32-bit). SpecLine-P
comes with a feed-through parallel port hardware key.

SpecLine Software for Compound ID
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In the Identify Lines window, you can search atoms from
a Periodic Table, molecules from an extensive list, and
elements in single or multiple ionization states.

[ ———————

saU= B G D&k i~

In this window, a search on the peaks and lines in a
spectrum has been completed and identified successfully.

-
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This window demonstrates SpecLine’s ability to provide
detailed data on just one emission line.
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YCTHHES (LED) SeBB4sEE

A Z2 47 | Automatic LED Profile Analyzer

B T IREE (LED) AEFMER RS - R—BTREHE%CES
A1 LED JEEB R SR R AR - st = ER M LED FAREARK
LA NHRNAESRBERNZINERGHE » ELE
2 NERE - ALEBEEER (RSN EEEZ 85 %
BR ¥R ESE) IR # | —#HREAMERIRER - UL
FIAE B FE P s T 2 B2 E AR -

SRR FER B CCO EITIRER M » EhEiEEa s
EERIGS - AEZIBENAEES - LREASACBEE -
BANA LED B4 e EERE S EAEE » KRS BIMARE
BARS - BEERS R A2 - AT ETREER LED EIiR
BE - AR LD A ARREREE N 2B » IRA]
BRSIIBREF LD 2BEM  LUEZIBREER BN -
BREEAEHSD » RIZERFELIN (EEEERER - 2 AD
JTRVELHRER LED Emitter) » IRAIRE S 2 BRETE ©

SZHIIEE (Measurement Function)

APA-S | APA-100T

APA-ST

5B / ltem IfifE / Function B {7 (Unit)
=il / Tristimulus Value -
CIE1931 (B 442 (x, y) / CIE1931 Chromaticity Coordinates (X, y) -
s ) CIE1960 {7 /& &4 (u, v) / CIE1960 Chromaticity Coordinates (u, v) -
&1 / Col i - !
EEZRLA / Colorimetry CIE1976 (o f(u, v') /CIE1976 Chromaticity Coordinates (U, v) §
ta4tifE / Color Purity %
HHEECE (CCT) / Correlated Color Temperature (CCT) K
F3 / Dominant Wavelength nm
VN . I {E37 & / Peak Wavelength nm
St / Spectroradiomet
AR Spectroradiometry 032 £ / Center Wavelength nm
“F =% (FWHM) / Full Width at Half Maximum (FWHM) nm
S¢5a/% / Luminous Intensity cd
A7 / lllumination lux
JE/E R / Photometry 453 5 / Total Luminous Flux Im

2Dt Hh4s / 2D Candlepower Distribution

3D y¢:HA43 / 3D Candlepower Distribution

1% (Specification)
BU5% / Model
{125 / Sensor

APA-ST
Spectrometer & Si-Photodiode

APA-100T
Spectrometer & Si-Photodiode

APA-AT
Spectrometer & Si-Photodiode

Luminance Intensity : 0.01~5000 cd

JELHE[E] / Photometry Range |7o1 | yminous : 0.01~24000 Im

Luminance Intensity : 0.01~5000 cd
Total Luminous : 0.01~24000 Im

Luminance Intensity : 0.01~5000 cd
Total Luminous : 0.01~24000 Im

% E-#ifE / Wavelength Range  |350-790nm (Grating Dependent)

350 - 790nm (Grating Dependent)

350 - 790nm (Grating Dependent)

fi##fr & / Resolution 0.24nm FWHM 0.24nm FWHM 0.24nm FWHM
ettt AL . < 0.05% at 600nm < 0.05% at 600nm < 0.05% at 600nm
MDY / Stray Light < 0.1% at 4350m < 0.1% at 435nm < 0.1% at 435nm
XYZ Micro Motion Stage (Manual) ~ |XYZ Micro Motion Stage (Manual) XYZ Micro Motion Stage (Manual)
4 / Stage Res:0.32mm Res:0.32mm Res:0.32mm
= g Delta (3) & Phi (@) Rotation Stage  |Delta (5) & Phi () Rotation Stage Delta (d) & Phi (¢) Rotation Stage
(Automatic) (Automatic) (Automatic)

Delta (3) : £100 degree Res 0.01d

BR{F 77 / Operate Angle Phi (@) : 360 degree Res 0.002d

Delta () : 100 degree Res 0.01d
Phi () : 360 degree Res 0.002d

Delta (d) : #100 degree Res 0.01d
Phi () : 360 degree Res 0.002d

LED=E iz 5=t / LED Alignment  |CCD Camera

CCD Camera

CCD Camera

1 oA/ / Sample Size Max.: 50mm x 50mm

Max.: 50mm x 50mm

Max.: 50mm x 50mm

AR/ "

Environment Temp.Control

LED Substrate Temp. Control Max.: 100°C Max.: 100°C
ERIER SR / NA NA 0. 85C

gy A ZEJE / Input Power AC 110V/60Hz

AC 110V/60Hz

1445 (Case):AC 110V/60Hz
& B #6 (Chamber):AC 220V/60Hz

SMELR~F / Size 700(W) x 1045(D) x 1900 (H) [mm]

700(W) x 1045(D) x 1900 (H) [mm]

T#%5 (Case):

565 (W) x 615 (D) x 1535 (H) [mm]
KL (Chamber):

1250 (W) x 965 (D) x 1320 (H) [mm]

¥ REERB RSB * IR ARESERTR
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LED 12 4RfCJC -4R (% / LED Module Goniophotometer

Rie Customized Code : K100110

-

ﬂ'ﬂ T FoorEhAR & 2B B EE B RERFIERZ K

= BENHURBNIBE - BEEER TAKAE
KRS EEM Lz CEEE CRfEE]

M. o O] S SR APE AR LSRR e o

o AHIEEBSEEHEE - RNEZEE 3D BotHhiz

ﬂ% B~ MR HRA - KRE - HEEBRNEEE

N REHR-

I |]]||]]T{

b e
* HOCRIENEEES  RFE 2
* 2EEEER

* |ES BEEREH

* AJEREIEEC V (A) sensor @ Nk
Iillﬁﬁliﬂ * AR R R LIRS
Ty

il BRI i L]

e e G

JEEEEE : 400nm ~900nm

| EERESR | prvaEs |
|

HRDEEME  Coes . 4 g0 T ez
Ehst HUZE : KEITHLEY 6485 Fi : I;:—;:;u -
= LR BN : IEEE-488F1 RS-232 ] g | =
I . . |aBBATE =0.0028 EIHERE =002 . R | (S
%.'liliﬂ SEBBEITE || e 813608 thotabli= = 100 - | .
oy a.{74225mm S g el 4
fros iz 1
FEBHTE b.A#47£0.01mm |seomn |
a R RE TS |
b A REE R E FAEEZ0.01mm J
e . o BEFEEEE L] wam]
BHva B RULEE>400mm e
— eﬁi‘ﬂ‘}i *2 "l-r'l: e s
i =2 fAERY ©70mm B T @
R % BRHUEE CCD Camera - —
a i WaRS 820 x 300 x 300cm (L x W x H)
- WhEE 50Kgs s : ; -
piageded HlaEY EAE DRSS REET ORERES EF-FHas
i M.
ENEETHAE |
—_— | R A
B il k= 4 [0 s ey 1
== BEI] KFERERT L BAIBE  BSEREH = ~ | T |
X = WEI T FERBEOITAE » ETELBE R ~3 ok SO
~ N o EEHIEMN |F
ey i b. EXIEEE .
Bk S c. 3DEHESE |
d. 2HER
e. KA
—_— BAITHEE: (JERECCEE ST EE) [man] e
saEE f. 252 CIE 1931(x, y)ECIE 1976(u', V') i i A |
= A B A R
9. B HERIEE e it
=

i ASEZ ERR

| BRZIEERE

k Bz EME

| ZE2 AN
AR A IESHEERN

IESHEICHEEE
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FilrEEATLH4R(E / LED Surgical Lamps Goniophotometer

Customized Code : J140413

Foot AR 22 8 s e AR BRI RIUIRZ 65
EDMRLURBIEE - AR CE &R Al ORI E ¢
TR BABZER Lz ek ~ B R - 2R flE RS -
A RIEE IES %R - AR A LT R RS

AIRIAE B S =55 EE - RIUEIRE 3D o ER
~REDE  REZEEERERE B - P ORE

ARE FHBEER - RE - AEE - -BRMNEE

ERSER -
He

* FRSRIENERES - BFRE 2
* 2EEEER
* |ES EZE T

* AJEEIEFEEC V (A) sensor S Kt e
* AR R R ARTS
e g
15H AR
1ERIzS Spectrometer
a. {772 : 360°
EEPhigh b. B#4fE 1 0.01°
c.EEBE: F0.1°
a. {72 1 £170°
EEThetal b. B&HE : 0.01°
c. EEFEE : F0.1°
a. 1772 : 150mm
FEhzih b. BRITE : -
cC.EERE: -
R EARSERST 800 x 250mm (LxW)
pillpgiist 10m (max)
SR BF=#370220 V/60 Hz
ERREME A R~ 112x80x150cm (LxWxH)
ENRERE B RS 112x112x150cm (LxWxH)
HEEE 280Kg (T~&#13E130Kg)
EVEEThRE
BEH Ihee
EENEN] KEREREZEMAE - eI =R
FEEAl FERBEBITARE  ETEINRBREAE
a. EEHEIHEE
b. £ EEE
c. 3DEC iR E
d. XEMRtE L2 BESH
e. FREIERIRARE
f. FioEEEZE(Xa, Ya)
9. ENBE
h. G EEE
2AER i KRA
j. SBE2 CIE 1931(x, y)BACIE 1976(U', V)& E
Jry ety el
k. BE 2 MERREIR
| BEZ SR
m. QB FER
n. BEZIRERE
o. BRIz BHIE
p. BEAZREM
IESHE R SRS R H B IESHEEIZN

[ T S T LT
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LED Y¢H2 3 %=l {% / LED Light Sharping Analyzer

H N Emfe
~

ﬁj{ * 12-bit CCD

* USB 2.0 N mE

*EIREF R 30ps: BEF LS 29dB
*REERAIEME R IKE IR EARNE counts Rt HE R
*FERENZE Photodiode  AI[BF B3 ARET FRSER E 1KHz
* FEBEA7E BNC 3558 » AJSME Photodiode [A)5 B 3& AIRETYEIER

SN ERER
KT+ LCD~PDPLED- OLED&jbi‘ﬂ%iﬂ%Zﬁ‘éEﬁgi@’:ﬂ’l‘éE%iﬂﬂ

# * RS N B EREEEI SR
* LED IRAARE B ﬁ.’i%t’iﬁzﬂﬁf‘ =il
< EL{t RS R 2
]
I}
;s
<
I}
K
o ==
R IH
gl
o 14
EmEE
Ex B ww | wswc | usls | uslr
~ gﬂ *giﬁIJ*EMEUltracal IEERUSB-LED-C » #HNThAEAN T : IEEFIUBS-LED-S » B INTHEE T :
K _ﬁ ZRBISOEENRFEE * BeamMakerf& i3 * 18 N1 F Eh R BEAOISEE R AE D7
fik - * %%EIL\ S IEEVE * PCHMEINZERET » RIFIFHE Counts BRI AL B EIINER | x IR B e LN EAVIRE
*Fg) - ZEEEH * 1DE 247 % (LabVIEW,EXCEL,.NET VB)
BB T AL * F8) - HEINEIER * FRIRRELTE | BFRE R *IENE S EREERRAR
—_— = *2D[E ~ 3DE * RREHAZA * X~ YERYE SR B EHA E
*IRETINAE * SH7 ~ 15928
* Pass/FailThgE * HREOEEMEA
* BB A% * BEZYIBA0E » FTEPixelBaE
* J5{ERYEa H ¥R &5 PDF
BEEE 350 ~ 1100 nm
BRAE 440 umx4.40 um » 1600 x 1200 pixels
[ KR - #1Ea(0OD1)* 1pc » Bfa( OD2)* 2pcs ° BEF L4 & Fafysstaisig
FRIRE K Windows 7 (32/64) VISTA (32/64) and XP (32) Professional
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FiE /| REDLLED T/ Optical Transmittance / Reflectance Analyzer

Optical Transmittance / Reflectance Analyzer (OTA/ORA) » ch | RETAFEANTERBE—/ N EEENR » FEAK
SANBEAIMRCHETE | REE > REPAENE CFE [ RERLS > RAETRENEHENE—FR
BB o

Emie

*RETEE - BIFSE

* BRI BRI - AIEAXTE
* B IR A D ek 58

* e AR E TR E - ML=

SREE
—RERFBX
* BRl SRR RFER
* BFRFBE
RIFIRE
Bt PR WA Rt

fithoid 090TA-UV-VIS 090TA-VIS-NIR 090TA-VIS-NIR-IS 090RA-VIS-NIR-IS
REEE 250-750nm 350-1000nm 350-1000nm 350-1000nm
SRS 10Pulse 2800K 3000K 2800K

ARES R (ESOHZEE T 49230K) (10,000 hour bulb) (1,000 hour bulb) (10,000hour bulb)
AR - - . .
BT 2nm
NE USB
BAER 100-240VAC 50/60Hz
R~ 110(W) x 170(D) x 360(H)[mm]
BE= <3kgs

090TA-CP SFiELrE D1iT{EE / 090TA-CP Optical Transmittance Analyzer

e

* I S BRBBMECER °
* HEBGEIRANFBEAR ~ 1TO

* B (R-cut ~ Band Pass) ©
HEEEThRE

* Hrﬁ“i w28

* AJE%E 10 BhENRFES 4 2L

* %Eﬁ“@ WZSFi’JHrL§_+E/ i
* X S50 2 KR EEThRE

* FHEK (10%, 50%, 90% ) Z R EAETE
* GO /NG Ihgg (B—EK )

* B AR IEINEE

RIRFS
Eiik-i 090TA-CP
RREE 400-950nm
pavE-} RIS REEUSB2000+
Emat USB
HEERRE 3.8nm
FEERETEE <1%
RRERN 0.5nm
KEEEE +0.5%
RIfAIEE <2% per hour at 550nm —n o i e i el
%iﬁ AC 110V~220V T T .r ....... ]
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090TA-NM ZFiE 5L 3171 / 090TA-NM Optical Transmittance Analyzer

;R
Nl rEmE
LY e epvEzER-

ﬂg' * LGNS 5 40 FREMK ~ 1ITO ~ B A (IR-cut ~ Band Pass ) »
E}’EEEIJJ“"
] i% Eli/

* BT 10 BHENBS BT,

. *SEBEN TISERE

§ Sl < SR UK SRR T AL

=l B (10% 50%, 0% ) ZERAEE
Nl < GO /NG Theg ( BE—K R )

L 57 S EThAE

&l
RIS
Rige 090TA-NM
HREE 350~1000nm (SRR i)
o= SRR 2.1nm (GI{EESRE )
1] K RERERE 0.1~0.5~1+2+~5%110nm
] HEBRRG <0.5nm
;s FEEEEE <1%
!l SRR 0.5% (~30> §&1%)
NIRETS <0.3% (/i)
1§aEm 1000 /\BF
— R 3000K
EREe ki mIEER S NER » 25145 $30.1mm ~ $p19.4mm -
¢7.1mmA7.3x 8.9mm o ({RESREHE)
= RERIERE 5~35°C
ﬁIiEIITl REEERE 20~70%
K
= 090TA-NM-XY ZFiE it o#r{z / 090TA-NM-XY Optical Transmittance Analyzer
FEFAE
* IR - BBMECER °
ﬂ %‘{' * LB » WFREVAR ~ ITO ~ )X (R-cut ~ Band Pass £ )
R
n E)’EEEIJJ““
I-I_lJ ﬁ SFA A/ 26
L G=] i/
* ':F'/LJ\/EE u'l-
*¥EEFE
e < FHIFEX (BRI EE )
* Y (BY ) BE 10% REHERATE
= * MY (4BY ) BE 50% K EEERATE
@ = BEEEEEE ﬁ%T ) BE 90% F BEE RETE
- ;I!'H@j]l *ZRBEAEN (B8 - FHEERRETHEN )
R [1-3
nr
sk 090TA-NM- XY
BECRNN | RREE 350~1000nm (T{KERETE)
FEBRRATE 1.1nm (SRR ML)
BRREFERE 0.1~05+~1~2+~5H10nm
EREIRM <0.5nm
GFEXEEE <1%
KREEE 0.5% (~307§&1%)
pavk k2 <0.3% (5/)\B)
EaEm 1000 /)\B§
1EaEiR 3000K
BREE BREB (EEA/)60x60mmFAI80x88mm) o (AIHKTERELE)
1 |IRERERE 5~35°C
BRIERIREE 20~70%
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