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Features at a glance

A pAvallable In several versions from 200 nm
o 2150 nm

A High-end back-thinned CCD detector offars
utmost measwing sensitivity and dynamic range

A Innovative crossed Czemy-Tumer spectrograph
minimilzes stray light

A Integrated danstty Niter wheal enabiles an extre-
maaty wide Infensity measuring range

A Fealures 8 USB or PCI Interface with extended

iriggaring options

Setting the standard for accuracy and
reliability in spectral measurement

The CAS 140CT is the latest of Instrumeant Systems’ high-
end array spacirometers, a product line that has achisved
extraordinary success around the world. Accurate, robust,
and reliabla, this instrument offers a peardess combination
of attributes. Able to take very accurate measurements,
the CAS 140CT is exceplionally stable and durable, even
when used continucusly in rugged manufacturing envi-
ronments. All these uniqua properties make this speciro-
matar the first choice for many applications ranging from
production testing to reference measurameants in national
laboratorias.

Fiber-optic connectors quickly and conveniently join the
speciromeater to a comprehansive range of measurement
adapters, creating a turnkey systam well-suited for the
mast diverse spectroradiometric and photometric
measurement tasks. Factory-equipped with a USE inter-
face, the CAS 140CT may be operated with any notabook.
An optionally availabla PCI interface offars extended
triggering possibilities.

Innovations in optical and mechanical design

At the heart of the CAS 140CT is an optimized crossed
Czemy-Tumer spactrograph featuring highly efficient stray
light suppression and a wide dynamic ranga. The integra-
ted dengity filter wheal axtends the intensity measuring
range to nine orders of magnituda. Thus the instrument
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can measura both very low and very high light intensities
without requiring manual adjustments to the measuring
satup. lts position recognition mathod for both the shutter
and tha dansity filter whael make the spectrometer evan
more machanically reliable. Thig feature is particulary va-
luable for critical measuremeant tasks and rugged applica-
tions in preduction testing.

Pim N

Optical dasign of tha CAS 14007 based on an opbimizod croassd Crermy-Turmer
spactmgraph
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High-end array detectors

All UV, W15, and NIR models come with a coolad, back-
thinned, CCD araa detector with 1024 x 128 pixals. Its
special design pravents condensation despite a cooling
temperatura az low as -10%C, and it ensures long searvice
life. This sensor also offers exceptional sensitivity and a
tremendous dynamic range. What's more, hardware-based
binning of the 128 vertical pixels again improves the signal -
to-noise ratio tenfold.

- Spectromatar with front-illuminated CCD

CAS 140CT with back-thinned CCGD and pixel binning

Tha CAS 140CT Is fan fimes mere senskive than siandard spectromatars

Back-thinned CCD sensors are far more sensitive o si-
gnalz in the shortwave spectrum (higher blua response) than
typical front-illuminated CCDs of other spactrometars.
This is particulary beneficial whan measuring white LED=.
Alongside back-thinned CCDs, the CAS 140CT also comes
with coolad InGads and extendad InGads sensors covaring
the spectral range up to 2150 nm.
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Electronic accessory identification

Integrated for the first timein the CAS 140CT, an Ident key
identifies accessories to enable reliable operation with
several measurement adapters. The code in the measura-
ment adapter's ldent key is compared with the information
im the currently selected calibration file. If they do not match,
the software application issuas a warning maasages.

Tha Idant key lertifas measuremant adaplans

Versatile software solutions

Varous software applications are available for controlling
the CAS 140CT and analyzing measurad rasultz. All pro-
grams provide very reliable routines validated by exparts
and designad to perform radiometric, photometric, and
colorimetric calculations.

SpecWin Pro and SpecWin Light

SpecWin Pro and SpacWin Light were developed for diversa
tasks in the lab. SpecWin Light comprises all the basic
funictions nacessary for analyzing and reporting maasurad
values, SpacWin Pro adds evan more functions to the tool
zat for enhanced productivity.

DLL and LabVIEW Driver

DLL and LabWIEW drivers are available for creating proprie-
tary programs. Cortaining all coloimetric calculations, the
DLL readily integrates into customer-specific measuring

zystems.

MultiCAS, MultiTrack and CASPulse

MultiCAS software allows uzers to combing and syn-
chronize several CAS 140CTs. For example, a cluster

of threa spectrometers can capture a wavalength range of
200 to 2150 nm in a singla measurameant.

MultiTrack software was developed to store a sequence of
vary fast measuraments in burst moda.

The CASPulse program synchronizes data acquisition with
pulsed power supplies, enabling users to test high-power
LEDs.
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LED test & measurement

The CAS 140CT is the perfect instrument for tasting all op-
tical parameters of LEDs, OLEDs, and solid-state lighting
products. Beyond that, the CAS 140CT’s exceptional accu-
racy and reliability have made it the time-honored, intema-
tionally recognized referance in LED test & measurement,
both in the lab and on the production floor.

With add-ons such as CIE 127-compliant adapters for
measuring luminous intensity and averaged LED intensity
(! c0.» @and I,z g). integrating spheres in various sizes for
measuring luminous flux, and a compact goniophotome-
ter for analyzing spatial radiation pattern, the CAS 140CT is
a turnkey LED measuring system. Thanks to the fiber con-
nection, adapters can easily be changed without sacrificing
thea calibration. All radiometric, photometric and colorimetric
quantities such as color coordinates, color temperature,
color rendering index, and dominant wavelength are calcu-
lated from each measured spactrum.

LED-436 lumincus imansity maasuremeont adaptor

Pracision test sockets serve to mechanically align the
LED and to provide electrical power. Therefora, the LED
remains in axactly tha same position in the measuremant
adapter, ensuring reproducible results. Instrument Systems
also offers special test sockets with passive and active
cooling for operating high-power LEDs. The LED-850 tast
adapter with active TEC control allows the LED to be sat
to a specific temperatura.

LED-811 tost sockets for high-power LEDs

LEDGON goniophotometer

The spatial radiation pattern of individual LEDs, LED ar-

rays, and smaller LED modulaes are easily determined using
the LEDGON 100 goniophotometer. And a special softwara
function provides a convenient and very precise goniometric
method of measuring radiant power and total luminous flux.
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cially, are not suitable for measuring white LEDs because
thay basza on front-illuminated line CCDs and have a vary
limited dynamic range. The CAS 140CT, however, excals
in every key benchmark such as dynamic range, linearity,
stray light supprassion, and signal-to-noisa ratio.

Rederance 0.2226 02560 EATO K
Deviations
CAS 140CT 0.0005 U000 2K
Spactrometer
wHh FLOCD 0.0023 00008 145 K
LEDNZON 100 gonlophotomator

Tha limited dyramic range of front-luminated CCDs infroduces corskdoembla amor
margins whan dabermining the color oocrdinates and color temperaburs of whila LEDs.

LED Tester for the production floor

Thig all-in-ona syztam consists of a compact 19° cabinat
with a CAS 140CT array spectromeatear, a Keithley

24x/26xx source meter, and a Windows Workstation PC. b
The LED Taster was designed specifically for taking auto-
mated measzurements in production settings, that is, 08

to control mechanical handlers and sorting machinas.
Within just 50 ms, the LED Testar can measura all radio-

metric, photometric, and spectral properties of an LED, b
as well as current and forward voltage.
-0
Highly accurate measurement of white LEDs pn
The CAS 140CT"s superior accuracy is certainly persua- Wasstesh frn

| B rompareme s B oslaormo |

sive, espacially whan it comes to measuring white LEDs.
Their special spectral power distribution poses great chal-
lenges for measurement equipment, and most spactrome- A logarithenic viaw of spoctra shows what tha lincar scals hidas - low-0ost Spacioma-
ters fall short of the mark. Low-cost epectromaters, espe- pars ylold oty measurmmants.

Technical specifications for LED measurement

Model CAS140CT-162 CAST40CT-164 CASMOCT-168 CAS140CT-161 CAS40CT-163
s UVIVIS/NIR U/ VES/NIR ViE YiS'NIR

Spectral range 200-800 nm 220-1020 nm 200-100 nm A60-620 nm 3E0-1040 nm

Spectral resolution *1 27 nm a7 nm 37 nm 2.2nm 3.0 nm

Sensitivity

Luminous Intensity 2 0.004 med - 20 kod 0L002 mod - B ked 0.002 med -8 kod 0,003 mcd - 15 kod 0.002 med - & kod

Luminous fiuy "3 0.1 mim - 500 Kim 0.5 mim - 260 Kim 0L06 mim — 260 kim 0,06 milm — 300 kKim 0.05 mim - 250 kKim

Measurement uncertainty

Luminous Intensity 4 +~4%G +-4% +-4% +-4 % +-2%

Luminious fiuy "4 +~4%G +-4% +-4% +-4 % +-2%

Dominant wavelangth | +~0.6 nm +~0.6nm +-0.5 nm +-0.6 nm +-0.6 nm

Colar coordinates +~0.001E +-0U002 +-0.002 +-0.0015 +-0.002

pLyE

Applies to a shandard 100 pm st ofhar walues apply 10 optioral 50 m ond 250 pm sifs,
"2 Applics to @ signal-to-roise mbo of 1051 Jor & yolow LED with 536 nm and with LED-4:306 adagpior; wnlaes for whits LEDs o highar by o fackor of 20 fo 100,

"3 Applies to & signal-bo-roisa mbo of 10c1, for & yelow LED with 585 nm and with ESFZE0 inbegrating sphara; valuos for whia LEDs ars higher by a iacior of 20 o 100,
“4 Immadiatoly afior calibration relaiive to fha callbration standard, for diffuse LEDs and without dershty fibers.

'S Applias io color LEDs, with sufclant dynamic rangs and aftor calibration; indicated amors refer io the beofold standard deviation.

]
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accuracy and reliability | LED measurement 2 display measurement spectral measurement | spacifications

DTS 140 - the full-fledged system
for measuring displays

Instrument Systems offers a turnkey system designad to instrument’s application range considerably, providing a
measure the radiance, luminance, and color of displays benefit that compact spactroradiometars with an integra-
and panel graphics. Basad on the CAS 140CT, DTS 140 ted lens lack.

series display testing systems are universally applicable
;erg:é?;e;zpolginsplay technology, be it an LCD, CRT, OLED, Wik riins ol weiomiicas
An extensive selection of lenses is available for the TOP
200 to accommeodate different spot sizes and various
distances to the tast object. The HRL 90 high-resolution
lens, for example, serves to analyze tiny graphics and

structures with diameters as small as 0.075 mm.

Equipped with an apearture mirror with a very slight 15° in-

cline, the optimized Pntchard-style optical design delivers

perfaectly sharp and round measurement spots. The TOP

200 features an integrated viewfinder camera that capturas
the targeted field of view for presentation on the computer
screen, making it so much easier to pinpoint the measure-
ment spot on the test sampla.

DTS 140 with maresl posttionar The viewfinder camera also provides good visibility even at
low brightnass levals.

The TOP 200 telascopic optical probe, connected to the

spectrometer via a fiber-optic light guide, launches the

light into the spactrometer. The TOP 200's versatile fiber

conneactor also affords users the opportunity to easily

change the measurameant adapter and configure the

DTS 140 for other measurement tasks. This extends the

6
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Patented precision for the best results

Developad specifically for the TOP 200, a special muli-
miode fiber connaction with a patented mode mixer
enzuras the spectrometer capturas all the light launched
into the optical fiber. The mode mixer alzo eliminates
franzmission fluctuations caused by fibar movements,
and reduces polarization sensitivity to a very low leveal.

DTS 140 NVIS for testing night-vision compa-
tible displays

Instrument Systems developed the DTS 140 NVIS speci-
fically to test military displays and panel graphics acconding
to MIL-L-857624 and MIL-STD-2009. Based on tha robust
CAS 140CT array spectrometer tachnology, this system is
an excellent choica for rugged manufacturing and quality
assurance applications whare toughness, reliability, and

The pass/fail test functions available in the SpacWin Pro
goftware facilitate fully automated measurements.

One of the biggest challenges in taking NVIS measura-
ments is corractly capturing the huge differances in
intenzity between the visible (380 to 650 nm) spactral
range and the near infrared (650 to @30 nm) spectral ranga.
Thiz iz why the OTS 140 NVIS is based on a modified
version of the CAS 140CT with aven more powarful stray
light supprassion and a mechanism that automatically
adjusts measuremant sensitivity to copea with varying signal
intenzities.

Consaqguently, the measurad results — even for filterad
incandaescant panelg - correlate excesdingly weall with
reference scanning spectroradiometers.

easze of use matter.

Technical specifications for display measurement

Maoded DTS140-131 DTS140-132 DT3140-21 DTS140-233 DTS140-236
Spectral range 360 - 830 nm 2480 - 1040 nm 360 - 520 nm 380 - 1040 nim 3601040 nm
Spectral resclution "1 22nm a.0nm 22nm 3.0 nm 7.0nm
Drata peoint int2rval 0.6 nm 0.5 nm Q.5 nm 0.85 nm Q.65 nm
TOP 200 Telescoplc Optical Probe
Lans type B0 mm &0 mm HAL 80 HRL 20 HAL &0
Lans velling glara "3 1% 1% 01 % 01 % 01 %
Working distance 2 18 cm B0cm | 18cm 50 cm 23 cmi 23 cm 23cm
Measurement Aperture 1 0,15 mm 0emm |QiEmm |08mm | 0.076 mm 0.075 mim 0.076 mm
spot sizas "4 Aperture 2 | 0.amm 1.7mm | 0.2 mm 1.7mm | @96 mm 015 mm 015 mm
Aperture 3 0.6 mm A5mm |06 mm Asmm |0.3mm 0.2mm 0.3 mm
Apertured | 1.2mm Eomm |1.2mm Eomm |0.6mm 0.6 mm 0.6 mm
Measurement sansl- | Aperbure 1 0.2 - 110E8 cdém? 01 - 1-10E% cdfm? 0.6 - 410E9 cafm= 0.4 - 310ES cdfmE @1 - 11089 odsm=
tivity range *s Aperture 2 (.06 - 4-10E6 od/m* 0.04 - 31088 cd'm® | 0.2 - 1-10E3 cdfm*= 01 —1-10ES cdfme | 0.03 — 310E6 cd/m*
Aperture 3 0.02 - 1-10E8 cd/m= 0.01 - 110EE cd/m? | 006 — 4-10E8 Co/mE 0.0 - 3-10EE cd/m? | 0.01 — 11088 cdim=
Aperture 4 0.006 - 410ET cdfm® | 0L004 - 310ET cavm® | 002 - 1-90E8 cdim? 0.01 - 1-10E8 cd/m® | 0.002 - 310ET cdfme
Maasurement uncertainty
Luminance “& +3 %
Radiance "€ + 4%
Color coordinates (xy) "7 + 00016
Dominant wavalength + (.5 nm
Polarization sensithity =1 %

Applics to a stardard 100 pm skt ofhar valees apply o opfioral 50 pm and 250 pm sifis.

Distance from e best sampia 1o tha TOF 200s tront fior modals with e B0 mm kens, basko callbration Is dona at & working distanca of 50 om.

Measumd of apertune 2 and according o MIL-L-B50724

For tha 00 mm lans, tha massuremant spot diomatar depends on iha working distonoa

Appiics. to a signal-bo-noisa rbio of 1001 0 ha spectrum, measured with standard Buminar A without dersity Siters; measuring sersitivity mprovas lantald with
namowtard LED spacina

& Immadiaialy afior calbrafion relaiive bo fha callbration standard.

7 WHh suficlont dynamic range and after calibmtion; indicatad amors meler o tha bwolold siandard deviation.

of o o o

T
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accuracy and reliability | LED measurement | display measurement A spectral measurement specifications

Versatility in spectral measurement

The CAS 140CT is well-equipped to meeat all the demands Instrument Systems offars optical probes with primarily

of spectral measurements and photometry. Armed with directional response characteristics and high light through-
a versatile fiber connector, a wide range of accassories, put or with excellent cosine corraction and the resultant
and powerful software functions, it masters all prevailing greater loss of light. Additionally, the ISP 40 integrating
measurement challenges. System solutions are also sphera was developed to offer both a broad spectral range
available for photovoltaic applications as well as for and very good cosine correction.

analyzing fast combustion processas and special-effact

finishes.

Quality in light and color

The CAS 140CT's robustness and excellent spactral
measuring accuracy has prompted renowned lamp manu-
Various EOP series optical probes connect via optical fiber facturers to use it to test their discharge lamps on the
to the CAS 140CT to measure irradiance and illuminanca. production floor. Measuring photometric and colorimetric
quantities such as total luminous flux, correlated color
temperature (TN) and color rendering index (CRI) with an
integrating sphere is a key component of ongoing quality
control. This demands very accurate measurements, aspe-
cially when determining color coordinates, and in the past
only precision scanning spectrometers werea able to meet
this demand.

Spectroradiometry and photometry

Furthermore, the CAS 140CT takes measurements vary
quickly, and is able to analyze the spectral output of a
lamp during power-on at much the same speed as a photo-
meter.

The various ISP series integrating sphares serve to deter-
mine the radiant power and total luminous flux of all kinds
of light sourcas ranging from lamps and luminaires in ge-
EOP erios of opticat probas neral to diverse solid-state lighting products in particular.
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