
UV-A, UV-B & UV-I Sensors

SKU 400 Series
Skye Instruments Ltd.

21 Ddole Enterprise Park
Llandrindod Wells
Powys LD1 6DF UK

Tel: +44 (0) 1597 824811
skyemail@skyeinstruments.com

www.skyeinstruments.com
Iss. 1.2



Skye Instruments Ltd.

Skye Instruments is based in the UK and we are very proud to be celebrating being in business since
1983. Our products are designed and built in the UK. We have a very wide product base and our
sensors & systems are used for plant & crop research; micro-climate, global climate change studies;

environmental monitoring and controlled environment installations.

Products include light sensors & systems, weather monitoring sensors, automatic weather stations,
plant research systems, soil and water research systems.

Feel free to contact us via our e-mail, or any of the methods below:

Have a Smartphone? Scan this QR code to access our website for more information about your
product:

Please be aware that the information in this manual was correct at time of issue, and should be 100% relevant to
the accompanying product. We take great pride in our ever-evolving range of products, which means that sometimes

the product may change slightly due to re-design. 

If you have any queries, please do not hesitate to contact our technical team by any of the methods above.

http://www.youtube.com/user/skyeinstrumentsvideo
https://twitter.com/skyeinstruments
http://www.facebook.com/pages/Skye-Instruments-Ltd/120799587976865
http://www.linkedin.com/
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1. INTRODUCTION

Skye Instruments' family of specialist light sensors include sensors to measure different parts of the ultra violet,
visible and infra-red spectrum, for a wide range of applications.

All sensors use high quality photodiodes and spectral filters,  and are individually calibrated to National
Standards. Each is supplied with its own unique traceable Calibration Certificate.

Both Skye's UV-A (SKU 421) and UV-B (SKU 430) radiation sensors are ideal for monitoring UV levels in any
application (primarily sunlight), indoor or outside, and from any light source whether a UV lamp or full solar
radiation. They are fully waterproof (IP68 standard) and guaranteed to 4m depth when submerged.

Our UV-I (SKU 440) radiation sensors are designed to accept radiation that has been identified as being
harmful to human skin (the Erythemal Curve) - between 280nm and 400nm. This portion of the spectrum is
associated with skin damage such as sunburn and in extreme cases skin cancer.  This  sensor is  ideal  for
monitoring the harmful effects of solar UV at meteorological stations, or handheld readings using Skye's
Apollo  meter  (SKA 400).  Due to calibration  technique,  this  sensor  is  only  useful  for  measuring solar  UV
radiation, and not artificial UV sources. It  is also fully waterproof (IP68 standard) and guaranteed to 4m
depth when submerged.

Skye’s UV sensors can be used in many applications from the assessment of solar radiation damage on
materials (weathering), solar radiation damage to human and animal skin (sunburn) to monitoring the output
of UV lamps in curing or sterilisation processes.

As UV radiation levels, especially from natural solar radiation, tend to be very low, then these UV sensors
contain a built in amplifier (4-20mA) and are compatible with most datalogger, and controllers.

The sensors are cosine corrected, which means that they accept incoming light according to Lambert’s Cosine
Law. Essentially this means that light is measured from the entire hemisphere directly above the sensor, i.e.
from near 180 degrees. 

1

UV-A, UV-B and UV-I Sensors



2. CORRELATION AND COSINE CORRECTION

2.1 Calibration

Each sensor is calibrated against a Reference Sensor under natural sunlight conditions. The Reference Sensor
is traceable to the National Physical Laboratory, the UK’s National Standards facility. A traceable Calibration
Certificate is provided with each sensor.

We recommend sensors are recalibrated at the very least every 2 years (ideally every 1 year). Sensors can
be returned to Skye for a recalibration service.

2.2 Cosine Correction

The sensor is designed to measure light received by a site on a horizontal plane of unit area from the entire
hemisphere. This requires the incoming radiation to be cosine corrected.

Light  rays  perpendicular  to the sensor  are fully  measured,  those  at  90° to the perpendicular  are not
accepted (they would pass parallel to the surface of the plane and never intercept it). Rays at intermediate
angles are treated according to the cosine of their angle to the perpendicular. 

The cosine errors up to angles of 70° are minimal. Errors are less than 5% between 70-80°.   At 90°, even
the most insignificant acceptance of light represents an infinite error,  and because of this,  accurate error
calculations  beyond 85° are not  practical.  Errors  from such  low angle light  in  nature are generally  not
relevant in most studies. The sensor has zero light acceptance at >90°.
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Figure 1: Diagram of incoming radiation. Colouration shows coarse error rates of measured 
irradiance.Please not this is an illustration of error - not actual representation.



3.  USE AND CARE OF SENSORS

3.1 Sensor Positioning

For  accurate measurements,  correct  positioning of  the sensor  is  essential.  We recommend the use of  a
levelling unit (SKM 221). Great care should be given to the placing of the sensor, in order to achieve accurate
and repeatable results. Avoid objects that will shade the sensor (unless it is permenantly shaded, and is
relevant to the study). We recommend taking readings facing the sun (so that extraneous objects such as
sampling instruments and yourself do not cast a shade over the sensor.

The sensor is fully waterproof - rated to IP68 - and entirely suitable for long term monitoring in all weathers
and all environments. We guarantee these sensors to a depth of 4m when submerged.

Take care to secure the sensor cable to avoid chafing, trapping etc. that may lead to permanent damage of
sensor/sensor cable.

3.2 Sensor Maintenance

Skye sensors require very little maintenance, apart from keeping the light accepting surface clean and dust
free. This can be done by using a soft, non-abrasive cloth dampened with de-ionised water.
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4. SENSOR RESPONSE

4.1 UV-A Sensor (SKU 421)

The SKU 421 sensor measures approximate UV-A radiation between 315-400 nm, as per its spectral response,
according to international (e.g. CIE, NPL) standards.

The  standard  calibrated  units  for  this  sensor  are  Watts  per  square  metre  Wm -2.  Skye  offer  alternative
calibration in units of µmol m -2s-1 if required. The standard output range for the SKU 421 is approximately 0-1V
= 0-100 W/m2. Other outputs and ranges can also be supplied.

Please see the Calibration Certificate supplied with your sensor for its exact output range and calibrated
units. This sensor can be used to measure ultra-violet light from any light source, lamp or from natural solar
radiation.

4.2 UV-B Sensor (SKU 430)

The SKU 430 sensor measures approximate UV-B radiation between 280-315 nm  as per its spectral response,
according to international (e.g. CIE, NPL) standards.

The  standard  calibrated  units  for  this  sensor  are  Watts  per  square  metre  Wm-2.  Skye  offer  alternative
calibration in units of µmol m-2s-1 if required. The standard output range for the SKU 430 is approximately 0-
1V = 0-10 W/m2. Other outputs and ranges can also be supplied.

Please see the Calibration Certificate supplied with your sensor for its exact output range and calibrated
units. This sensor can be used to measure ultra-violet light from any light source, lamp or from natural solar
radiation.

4.4 UV-I Sensor (SKU 440)

The spectral response of the SKU 440 sensor closely matches the Erythemal Action Spectrum between 280nm
and 400nm, the region of the solar radiation spectrum usually associated with sunburn and skin cancer (see
Figure 1.) The output range for the SKU 440 is nominally approximately 0-2 V = 0-20 UVI = 0.50 W m-2.
Please see the Calibration Certificate supplied with your sensor for its exact output range. Due to the method
of calibration, this sensor can be used to measure ultra-violet light from natural solar radiation only.

PLEASE SEE OVERLEAF FOR GRAPHICAL REPRESENTATION OF TYPICAL
SPECTRAL RESPONSES
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5. CONNECTIONS

5.1 Power Supply

All Skye UV sensors contain an in built amplifier which requires a power supply between 5 and 15 volts DC.
The power supply voltage must be at least 2 volts higher than the maximum output of the sensor.

E.g. Sensor Output Power Supply Required
0-1V, 0-2V, 0-3V 5-15

0-4V 6-15V

0-5V 7-15V

0-10V 12-15V

The current consumption of the sensors is very low, typically 1 mA, meaning that it can be powered from a
logic high output of some computer cards and PLC’s (check the specifications of the equipment first).

The output is linear with increasing light levels and will  rise to a maximum value, usually well above the
output levels specified on the Calibration Certificate.  This is because the built-in amplifier will  increase its
output linearly with increasing light levels up to an output voltage about 2 volts less than its supply.  

The precise scaling factor is given on the sensor’s Calibration Certificate. The zero or darkness output voltage
should ideally be zero millivolts.  In practice, this is rarely the case and there is often a small offset of around
0.1 millivolts, positive or negative.  Even with a 1 volt output sensor this represents an error of only 0.01% and
can be reasonably ignored.  With most systems it will  be below the minimum resolution of measurement
anyway and thus will not be resolved for measurement, it will appear as zero.  If desired and possible, the
offset can be measured and subtracted or added to all measurements, since it is a constant offset.

Great  care should be taken not to apply power to the output  lead.   The output  will  drive loads with
impedance from infinity to around 1K ohms.  The output will not be damaged by momentary shorting to the
common, but should never, even momentarily be shorted to the supply.

5.2 Wiring Details

Sensors may be have been supplied wire ended for connection to the user’s own equipment, or with a 5 pin
waterproof connector  suitable for connection to a Skye Apollo meter,  DataHog,  MiniMet datalogger,  or
SpectroSense display/logging meter. The colours in the cable will be the same in all cases. All  of Skye's
amplified sensors are screened which protect the electronics within the sensor, and the signals transferred
along the cable,  from any external  electromagnetic interferences.  Please ensure that it  is  correctly fitted
(section 5.3) if you have ordered a wire-ended sensor.
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5.2.1 Wire-Ended Sensors

Wire Colour Function Pin
Red Positive Supply 5-15 volts* Pin 1
   - - Pin 2 (not used)
Green Sensor Signal Ground Pin 3
Yellow Sensor Signal Positive Output Pin 4 
Blue + White Power Supply Ground Pin 5

+cable screen + Sensor Body

*5-15 volts for standard UV sensors

5.2.2 SKU 421 or 430 or 440 with /I or  /SS2

Wire Colour Function Pin
Red Positive Supply 5-15 volts* Pin 1
   - - Pin 2 (not used)
Green Sensor Signal Ground Pin 3
Yellow Sensor Signal Positive Output Pin 4 
Blue + White Power Supply Ground Pin 5

+cable screen + Sensor Body

*5-15 volts for standard UV sensors

5.2.3 SKU 421 or 430 or 440 /X

Wire Colour Function Pin
Red Positive Supply 5-15 volts* Pin 1
   - - Pin 2 (not used)
Green Sensor Signal Ground Pin 3
Yellow Sensor Signal Positive Output Pin 4 
Blue Power Supply Ground Pin 5
Grey Cable screen + Sensor Body Pin 6
  -                                    - Pin 7 (not used)

*5-15 volts for standard UV sensors
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Extension Cables

Extension cable wiring correspond to the wiring details noted above, depending on whether the extension
has a 5-pin or 7-pin plug or is wire -ended.

Connector Suffixes:
/I 5-pin plug for Skye Apollo OR DataHog2 (Differential Voltage)
/SS2 5-pin plug for Skye SpectroSense2 (Voltage Input Socket)
/X 7-pin plug for light sensor extension cable (EXT/1 or EXT/3)
/EXT/1 Extension cable for sensors with /X. 7-pin at one end (sensor-end) and 5-

pin on other.
/EXT/3 Extension cable for sensor with /X. 7-pin on one end (sensor-end) and wire-

end on other.

5.3 Connection to a DataLogger

The diagram below describes how a UV sensor may be connected to a typical differential voltage input
data logger.
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6. SPECIFICATIONS

*Working Range values are approximate values only.
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APPENDIX 1 - About UV Index

Total Global Radiation is the description of all solar energy falling on the Earth’s surface. This energy 
includes visible light, infra-red (heat) energy and ultra-violet radiation. Total Global Radiation is measured in 
W m-2 (watts per square metre).

Natural ultra-violet radiation at the Earth’s surface has wavelengths between 280 and 400 nm. The highest 
energy radiation - and therefore the most damaging - has the lowest wavelengths. Ultra-violet (UV) radiation 
is also measured in W m-2.

UVA radiation has wavelengths between 315 and 400nm. UVA is usually associated with skin reddening and 
sunburn, called Erythema. UVB radiation has higher energy and lower wavelengths between 280 and 
315nm, and is usually associated with skin cancer, cataracts and DNA damage.

The UV Index (UVI) is a simple scale of 0-11+ as a measure of UV radiation and an indication to the risk of 
over-exposure. UVI is related to watts m-2 by a factor of 40:

1 x UVI  =  1/40 W m-2 effective UV Erythemal radiation

Small amounts of UV radiation are essential for humans in producing vitamin D in the skin, but over exposure 
can seriously damage health.

Levels of UV radiation are highest around solar noon, as you get nearer to the equator, on cloudless days 
and at altitudes. However UV levels can also be dangerously high in diffuse cloud conditions and also from 
reflections off snow and ice.

UV INDEX EXPOSURE CATEGORY
Less than 2 Low
3 to 5 Moderate
6 to 7 High
8 to 10 Very High
11+ Extreme

Reporting UV Index

The World Meteorological Organisation (WMO) advises that UV Index should be reported as a single value 
rounded to the nearest whole number. For a report of the daily maximum UV Index the WMO suggest 
measurements are taken at 30 minute averages.

For continuous or “live” UV Index reporting, a 5 or 10 minute measurement average may be more useful to 
display short-term changes. It is also important to report sky conditions, e.g. “clear sky” or “cloud free”. WMO 
guidelines on UV Index and its reporting can be found at 
www.who.int/uv/publications/globalindex/en/index.html
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Useful Links

www.uvmeasuring.com 

www.who.int/uv/en 

www.sunsmart.org.uk 
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http://www.uvmeasuring.com/
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