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Description
  

Illuminance is the most frequently made measurement within general and
specialist lighting applications.  The two most important qualities required
of a high precision illuminance detector are a spectral responsivity that is
very well matched to the ideal V(λ) photopic curve and a spatial response
that provides cosine correction. The VL-3701 meets the high standards of
DIN Class A classification for both these parameters.

Photometric detectors offer a convenient solution for measuring
illuminance (lux) simply, quickly and over a very wide dynamic range. When
suitably calibrated, additional photometric quantities including luminance
(cd/m2), luminous flux (lumens), and luminous intensity (cd) can be
measured in conjunction with accessories such as lenses, integrating
spheres and goniometers.

Product description

VL-3701 illuminance detector

The model VL-3701 is a high quality photometric detector calibrated for the
measurement of illuminance and has proven itself over many years in
numerous demanding industrial and scientific applications. The detector
can be connected to all Gigahertz-Optik measuring devices and
transimpedance amplifiers.

For the precise measurement of illuminance, the VL-3701 detector is
constructed with a 7mm diameter diffuser that provides a cosine corrected
field of view (Figure 2) and a photometrically corrected photodiode. The
specifications of both meet the high requirements of quality class A of DIN
5032 part 7.

To ensure that this detector head is appropriate for the widest range of
source spectra including most traditional lighting technologies and white
light LEDs, Gigahertz-Optik pays particular attention to the implementation
of the spectral photometric sensitivity V(λ) (Figure 1) in accordance with the
CIE standard. A multi-layer optical correction filter from our own
production is incorporated. This takes into account the spectral sensitivity
of the photodiode and the spectral transmission of the input optics. The
entire manufacturing process is subject to the quality management of the
Gigahertz-Optik measuring laboratory. Quality assurance includes an
individual calibration of the relative spectral sensitivity of each detector.

The high-quality Si photodiode offers a strictly linear relationship between
the measurement signal and the illuminance in the range from pico-amps
(10-12 A) to one milliamp (10-3 A). In connection with the Gigahertz-Optik
P-9710 meter (Figure 3), a linear measuring range of up to 330000 lx with a
resolution of better than 0.001 lx.

  
 

  

Photometric detector for precise
illuminance measurements

 

Typical spectral responsivity of the VL-3701
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Typical spectral responsivity of
the VL-3701 detector.
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Typical field of view with
precise cosine correction

 

  

P-9710 Portable measuring device with
VL-3701-2 detector for illuminance (lux)
measurements
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The robust detector housing is made of aluminum and offers a 2 m long,
highly flexible connection cable. The threaded hole on the side or the
circumferential V-groove on the front side enable the detector to be
securely attached and enable it to be used with front tubes and optics. The
detector’s low profile of only 20 mm allows its use even in restricted
spaces. The detector can also be offered in a splash-proof version.

Calibration

Meaningful measurements in absolute units such as illuminance in lx
require the calibration of a measuring device with traceability to National
Metrology Institute (NMI) standards. The Gigahertz-Optik calibration
laboratory has been accredited since 1993 by the PTB (Physikalisch-
Technische Bundesanstalt) and the DAkkS (the German national
accreditation body) for the calibration of spectral sensitivity and spectral
irradiance. Since then, our factory calibrations have been based on the
calibration standards and quality management of the accredited
calibration laboratory. Thus, the factory calibrations of Gigahertz-Optik
already offer the highest level of traceability and have been accepted as a
quality standard by customers all over the world for many years.

To meet the particular requirements of some industrial sectors, part of the
calibration laboratory is accredited by the DAkkS as a test laboratory
according to DIN EN ISO / IEC 17025. For this reason, in addition to the
factory certificate, Gigahertz-Optik can optionally offer a DIN EN ISO / IEC
17025 certificate for the detector VL-3701 in connection with a measuring
device.

As standard, the VL-3701 detector is calibrated for both its illuminance
responsivity and relative spectral responsivity.

Measuring device

The VL-3701 detector can be used with all of the Gigahertz-Optik
measuring devices (optometers) and transimpedance amplifiers. The
connector type of the detector must be selected to match the signal input
connector of the measuring device.

Specifications

General

Short description Photometric detector for measuring illuminance according to quality class A DIN-5032 part 7 for e.g. f1'
and f2. For use with all measuring devices and transimpedance amplifiers.

Main features Illuminance detector. Input optics with a cosine field of view and photometrically corrected photodiode
correspond in their specifications to the high requirements of quality class A of DIN-5032 part 7. The
model VL-3701 is therefore suitable for demanding photometric measurement tasks. The detector can
be used with all measuring devices and transimpedance amplifiers of Gigahertz-Optik.
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Measurement ranges Maximum illuminance e.g. in connection with P-9710 (1 mA max): 2,000,000 lx, resolution with P-9710: 2

mlx

Maximum illuminance e.g. in connection with X-1 (200 µA max): 400,000 lx

Typical applications Measurement of illuminance in general and special lighting. Measurement tasks accompanying
production.

Calibration Calibration of illuminance sensitivity in A / lx. Calibration of the relative spectral responsivity.

Calibration

Calibration uncertainty illuminance ± 1.8 % (k=2)

Specification

Spectral responsivity photometric V(λ)

f1' (spectral mismatch) f1 ≤ 3 %

Typical responsivity 0.5 nA/lx

Max. signal current 1 mA

Input optics Diffuser window 7 mmØ

f2 (directional response/cosine
error)

f2 ≤ 1.5 %

Connector coaxial cable 2m Long, with BNC (-1), calibration data (-2), ITT (-4) or ITT Calibration Data (-5) connector

Information about the individual connectors can be found here under “More info”

Temperature range (5 - 40) °C

Typical responsivity

  

min. signal current depends on optometer

Rise time 2 µs
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f2 (directional response/cosine
error)

  

Options

Accessories WQ: Optional waterproof retrofitting of the VL-3701 detector using quartz dome and o-ring
reinforcement of the base plate.

  

Downloads

Type Description File-Type Download

VL-3701-1 Dimension pdf https://www.gigahertz-optik.com
/assets/Uploads/100012-v2.pdf

VL-3701-2 Dimension pdf https://www.gigahertz-optik.com
/assets/Uploads/neu-100006-vl-3
701-2.pdf
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Type Description File-Type Download

VL-3701-4 Dimension pdf https://www.gigahertz-optik.com
/assets/Uploads/neu-101851-vl-3
701-4.pdf

Brochure Light measurement solutions for
general and specialized lighting

pdf https://www.gigahertz-optik.com
/assets/Uploads-v2/generallighti
ng-broschuere-DINA4-hoch-
v2.pdf

  

Configurable with

Product Name Product Image Description Go to product

P-9710  High-End Optometer for Measurement of CW-, Single Pulse and
Modulated Radiation

https://www.gigahertz-
optik.com/en-
us/product/p-9710/

GB-GD-360-RB40  Goniometer for the measurement of 2π sources https://www.gigahertz-
optik.com/en-us/prod
uct/gb-gd-360-rb40/

X1  Four-Channel USB Optometer, Respectively Current Amplifier,
Designed for Photometric and Radiometric Detectors for Mobile-
Use

https://www.gigahertz-
optik.com/en-
us/product/x1/

X1-RM  Optometer in 3HE Housing for use in 19” Racks https://www.gigahertz-
optik.com/en-
us/product/x1-rm/

X1-PCBCL  Optometer respectively Current Amplifier Module with 4 Input
Channels and 7 Gain Ranges

https://www.gigahertz-
optik.com/en-
us/product/x1-pcb/

X1-PCBCL  Optometer module with 4 channels based on X1 technologie https://www.gigahertz-
optik.com/en-
us/product/x1-pcbc/

TR-9600  High-Speed and Short Rise Time Data Logger Optometer
(Transient Recorder Current Amplifier)

https://www.gigahertz-
optik.com/en-
us/product/tr-9600/

P-9802  Current Amplifier (Optometer) for Laboratory Use with up to 24
Measurement Heads

https://www.gigahertz-
optik.com/en-
us/product/p-9802/
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Product Name Product Image Description Go to product

P-9801  8-Channel High Class Current Amplifier/Optometer https://www.gigahertz-
optik.com/en-
us/product/p-9801/

P-2000  Two-Channel Optometer https://www.gigahertz-
optik.com/en-
us/product/p-2000/

UMDP  Detector ports for the hollow spheres of the UM series modular
construction integrating spheres. Features: Mounts for attaching
detectors, fiber optic connectors and fiber pipes.

https://www.gigahertz-
optik.com/en-
us/product/umdp/

P-9202-4  Fast response time trans-impedance signal amplifier https://www.gigahertz-
optik.com/en-
us/product/p-9202-4/

P-9202-5  Universal trans-impedance signal amplifier https://www.gigahertz-
optik.com/en-
us/product/p-9202-5/

P-9202-6  Highly sensitive trans-impedance signal amplifier https://www.gigahertz-
optik.com/en-
us/product/p-9202-6/

PLL-1701  High-speed dual input optometer for measurement of CW,
modulated radiation and optical fibers in W

https://www.gigahertz-
optik.com/en-
us/product/pll-1701/

P-21  Multi-Purpose Touchscreen Optometer for Measurement of CW-,
Single Pulse and Modulated Radiation in any Photometric and
Radiometric Application

https://www.gigahertz-
optik.com/en-
us/product/p-21/

PFL-200  Fast Flicker Meter (amplifier) for photodiode detectors with BNC
connector

https://www.gigahertz-
optik.com/en-
us/product/pfl-200/

  

Purchasing information

Article-Nr Modell Description

Product

15295230 VL-3701-1 Detector with –1 connector, protective cap, calibration certificate
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Article-Nr Modell Description

15295224 VL-3701-2 Detector head with –2 connector, protective cap, calibration
certificate

15297138 VL-3701-4 Detector head with –4 connector, protective cap, calibration
certificate

15312247 VL-3701-5 Detector with –5 connector, protective cap, calibration certificate

Calibration

15300577 K-FOV Calibration, calibration certificate

15300178 K-SAZ-08 Simulated calibration correction factors for visible LED sources out
of the Gigahertz-Optik GmbH lamp emission spectrum database.
Monochromatic LEDs in 10nm steps and white LEDs.

15310564 KP-P9710VL3701-E-I Option: DIN EN ISO/IEC 17025:2018 Test Certificate (DAkkS)

Illuminance responsivity according to standard CIE 210:2014. In
combination with P-9710 optometer.

15311941 KP-VL3701X1-E-I Option: DIN EN ISO/IEC 17025:2018 Test Certificate (DAkkS)

Illuminance responsivity according to standard CIE 210:2014. In
combination with X1 optometer.

Re-calibration

15300155 K-VL3701-I Re-calibration, calibration certificate

15300580 K-SI-SR Re-calibration, only together with K-RW-3701-I

15310565 KKP-P9710VL3701-E-I Factory Calibration Certificate with DIN EN ISO/IEC 17025:2018 Test
Certificate.

In combination with P-9710 optometer.

15311940 KKP-VL3701X1-E-I Factory Calibration Certificate with DIN EN ISO/IEC 17025:2018 Test
Certificate.

In combination with X1 optometer.

15311040 KKP-VL3701-SR Factory Calibration Certificate with DIN EN ISO/IEC 17025:2018 Test
Certificate. Relative spectral sensitivity within the wavelength range
from 380 to 780 nm in 10  nm steps. Only in combination with an
absolute calibration (factory calibration). 

Options

100150 /WQ Optional waterproof retrofitting
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Contact, Calibration, Service & Support

We are known worldwide for excellent technical consulting and after sales support. Contact us
to find together the best solution for you. Our services:

Technical Consulting & Sales
After-Sales Support
Calibrations & Re-Calibrations (ISO/IEC 17025 Calibration Services, factory calibration, 
Calibration of Third-Party Products)
Repairs & Updates
OEM & Feasibility Consulting of Customized Solutions

Send us your inquiry or contact us by phone or e-mail. We would welcome your feedback too or
review us on Google.

Gigahertz Optik GmbH (Headquarter)

Tel.: +49 (0)8193-93700-0
Fax: +49 (0)8193-93700-50
info@gigahertz-optik.de

An der Kaelberweide 12
82299 Tuerkenfeld, Germany

Gigahertz-Optik, Inc. (US office)

Phone: +1-978-462-1818
info-us@gigahertz-optik.com

Boston North Technology Park
Bldg B - Ste 205
Amesbury, MA 01913 USA
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