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Lasermet Advice Note

Compliance with the requirement in IEC/EN60825-1

to ensure that required classifications are not exceeded

in single fault conditions

General comments  tc "General comments  "
As the development of laser semiconductor diodes and LEDs has progressed over the last ten years the optical power output has risen by orders of magnitude. Also the efficiency of the conversion from electrical to optical power has improved greatly.  The result of this development is that manufacturers are now able to purchase powerful devices at a reasonable cost with the advantage that the reliability of the systems improve greatly if the lasers can be under-run. This is now common especially in communications applications where reliability is one of the most important requirements.

However this means that these under-run devices are restrained to operate at a level well below their maximum by the action of the electronics which drives the device.

If the electronics fails the optical power output may rise considerably and the device may greatly exceed the classification originally allocated under the ‘normal’ conditions of operation. In some situations the result of the failure may make the system dangerous when in ‘Normal’ operation it would be safe.

Particular care must be taken in ensuring single fault control is present and effective in medical applications, especially in eye procedures and in other situations where children and the general public have access to the laser output.

For these reasons the IEC/EN standards require that the desired classification Accessible Emission Limit shall not be exceeded in ‘Normal’ and ‘Single Fault Conditions’.

Suggested methods of designing laser/systems drive circuits to enable compliance with the single fault requirement

1) Induced catastrophic failure of the diode in a very short time (approx: 1sec).
2) Secondary optical monitoring and  independent shutdown.
3) Optical attenuators. 
4) Current monitoring with independent shutdown.
5) Modulation watchdogs.
6) Critical component cross checking (with independent shutdown). 

Some of these systems have problems of their own, in particular the current monitoring. Lasers exhibit a fairly large change in lasing threshold with temperature and because the optical output/current drive characteristic is usually steep, fairly precise control of current is required.
Independent optical monitoring and shutdown is probably one of the most used methods and is considered the best arrangement as this covers the case very effectively where the power creeps up due to contamination of the monitoring diode or partial failure of a component as well as a catastrophic failure. 

This note gives an indication of some of the methods which may be employed to comply with the single fault requirement in IEC/EN60825-1.  Lasermet will act as consultants if required, providing advice on specific applications, applicability of a given design and particular information concerning the likely problems with each system.
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