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INTRODUCTION 
 
This document provides an estimate of the peak power per source 
allowed under the Class 1 Accessible Emission Limits (= AEL limits) 
of the IEC 60825-1:2007 laser safety standard1.  The calculations 
evaluate the limits under the three measurement criteria specified 
in Clause 8.3f) of that standard. 
 
The measurement reference point for a small source, scanning beam 
is the scanning vertex.  To determine the hazard classification of 
the laser emissions, the standard specifies the energy collected 
through a 7 mm diameter aperture located at a distance of 100 mm 
from the measurement reference point be compared to the AELs 
associated with each of the classification limits.  For a small 
source the extended source size correction factor C6 = 1.  One can 
conservatively apply the small source measurement condition to a 
large source.  
 
However, if the product has a larger “extended” source, the 
extended source correction factor C6 > 1 and can be used to increase 
the AELs associated with each of the classification limits.  Such 
an evaluation of an extended source must take into account the 
accommodation range of the human eye, since the eye can adjust its 
focus to accommodate creating an image on the retina of an object 
located as close as 100 mm out to one located at infinity.  When 
the eye is relaxed, it is accommodated to produce an image of an 
object located at infinity.  When the eye changes its focus, it can 
affect where light entering the eye from a scanning laser is 
focused.   
 
The two attached calculation sets follow the methods described in 
the IEC 60825-13 Technical Report2.  The first calculation set 
assumes the eye is focused to image a point in the lens near the 
scanning vertex, while the second set assumes the eye is relaxed.  
These two calculations are expected to model the most hazardous 
viewing positions, but some consideration should be given to 
performing additional calculations based at distances greater than 
100 mm from the measurement reference points. 
  
 
 



CONCLUSION AND RECOMMENDED ACTIONS 
 
Based on the parameters and assumptions described in this document, 
the allowable peak power per source would be approximately 209 W 
for the eye focused on the scanner and 175 W for the eye focused at 
infinity.  Thus the most restrictive peak power limit would be 175 
W. 
 
It is strongly recommended that, for each set of calculations, 
measurements be made of the apparent source size, the fraction of 
emitted power from a 100 mrad portion of one source collected in 7 
mm at 100 mm, and the number of sources present in measurement 
aperture, in order to verify that the actual emissions are 
consistent with the assumptions used in the calculation models.  
 
Also, it should be noted that the power levels that were determined 
herein are to be satisfied under any reasonably foreseeable, single 
fault condition, as specified in the IEC 60825-1:2007 standard.  
Thus if there are faults that would change the parameters and thus 
impact the calculations, or if faults could cause the emitted power 
level to increase, these factors and any measurement uncertainties 
and drift over time would need to be considered when setting the 
acceptance test limits. 
 
  


