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Abstract. A new instrument has been developed for
researching personal ultraviolet radiation expasufde
Personal UV Dosimeter Badge: Mark Il (“Badge” for
short) is designed to allow researchers and sofpamalps

to monitor the UV exposure of selected individuals.
Improvements to the previous instrument includecless
connectivity, more memory, longer battery life, anthmp

to indicate that the unit is functioning.

UV Dosimeter background

It has been determined that excessive UV radiation
exposure is harmful to humans, but the allowalbstet lis
difficult to quantify due to differences among indiuals.

To allow researchers to collect data about an iddal’s
personal UV exposure, a device known as a “badgs” h
been designed to record incident UV radiation, sm&ll,  Figure 1. Personal UV dosimeter badges are displayed.

lightweight, waterproof, unobtrusive package tham de  Each unit is only 36mm in diameter, and 13mm thick.
easily worn on a piece of clothing. This allowseaarch

subjects to gather data about their own UV exposig
using many such badges carried by a wide crosiseat | MProvements and new features
the population, an enormous mass of data can bectad. The new design corrects the problems of its
predecessor, and adds a few new features of its own
. To avoid the need to disassemble each unit, negdsad
The need for a newer dosimeter badge use wireless communication. A small integrateduir
The previous badge design has been highly fundtiona handles incoming IR _data reception, and a visiimat|

there were several shortcomings that required esigd. the radome. The visible light LED also serves as a
Interaction with the badges has been time Consumingmdlcator for the power-on test, and as a visil#artbeat

because of the need to disassemble each unit gr eod that shows the badge is still functioning.
communicate with it. Disassembly was frequently The UV measurement circuit has been improved. The

required: during testing, configuration, prepanatitor new circuit integrates the UV signal over a shertiqd of
deployment, and again for data collection. At esiziye, time, and then samples the integral. This method i

there were multiple opportunities for screws to lgst,  inherently good at amplifying small signals, wHileering

pins bent, or glue joints broken. Handling theebaircuit noise. It also provides an easy way to compentate

board had the potential to cause ESD damage. inconsistent sensor responsivity, merely by changie
Badge circuitry was mounted to the case with glue, Intégration time.

using the back of the battery clip as a joiningfaue. Memory was increased to 2MB. The badge stores UV

This glue joint often released while the user waeiting ~ data, plus battery voltage and temperature. The fi

the battery. intervals between measurements are set individdaly

The stability of the calibration was also a concern €ach parameter. Valid intervals are between 5n&sco

ensure that the sensor sat in exactly the same piative  Stored before the memory is full.

to the radome. The act of calibrating the senbois t The PTFE housing was modified so that the circuit

changed the sensor’s calibration. board is firmly pressed into place by a water-tasisseal.
UV-sensitive  phototransistors are  wonderfully NO glue is used, and the battery clip can moveyree

inexpensive, but woefully inconsistent. Some sensoe At the time of this writing, battery life has been

ten times more responsive than others of the satenp ~ Calculated to be approximately one year, under abrm

The old badge required a specific resistor to beitaned conditions. A very small change to the circuit kebwill

to make up for this variation. Of course, eacl bad to ~ increase the expected battery life threefold.  Nibiat

be disassembled and reassembled multiple times tdhese figures have not been tested.

accomplish this. A bunt_-ln clock tells the badge which hours pf thay
Once running, the old badge gave no indication ithat to be active. For example, a badge can be setiti@te at

was functional. Often, researchers would collémirt ~ Seven in the morning, and deactivate after suppeme
badges, only to find that many of them had stoppedsPeed of the visible heartbeat indicates whethsrattive.

working early in the study. Configuration and data transfer are done via alesse
cradle, which is connected to a computer via USB an



terminal emulator. Data is transmitted from theldeto
the computer at approximately 40,800 baud.

Remaining issues

e Calibration and testing will be conducted this yiear
NIWA Lauder. Field testing will follow.

e A new circuit board is in process for the cradlehis
will improve manufacturability, and also provide
other features, such as a battery backup for the ti
and date.

e One of the IC chips on the badge has become
obsolete, and the replacement must be tested for
compatibility.

e A graphical user interface (GUI) should be written.
It will be easy to integrate with the USB cradle.
Custom interfaces are also possible. Please dontac
Scienterra.

I nterested?

For sales and marketing questions, please contact
Martin Allen. His email is martin.allen@canterbiay.nz.



