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The Data Matrix Symbology and ERROR CORRECTION LEVELS 

 
The Data Matrix symbology, when first released, used a type of error correction called “Convolutional 
Coding”.  Later, to win adoption by the standards bodies, the ECC 200 AIM Spec was released which 
employed a new type of error correction, based on REED SOLOMON principles.  Upon this release, there 
was a set of codes made obsolete because the upper right hand corner had the wrong polarity to tell the 
difference between error correction schemes.  Unfortunately, there are people still using obsolete decoders 
and you may encounter them.  Specifically, any EVEN NUMBERED ECC BELOW 100 (40, 60, 80) IS 
OBSOLETE, INVALID, AND, TECHNICALLY SHOULD NOT TO BE DECODED. 
 
Just to add to the confusion, other lower level ECC's: 0, 50, 80, 100, 140 that use Convolutional rather than 
Reed-Solomon error correction WERE ALLOWED TO CARRY FORWARD, HOWEVER these ECC 
levels have disadvantages due to the amount of overhead caused by the Convolutional algorithm.  Further, 
the ECC 200 Spec., and EIA and AIAG specs for applications require ECC 200 for open system 
applications.  The reasons for this are data capacity versus error correction versus overhead. 
 
ECC 200 codes are fixed at a repair level of about 25% damage and overhead ranges from 60% for a small 
number of characters downward to 26% for a large number of characters encoded.  
 
The typical overhead for REED-SOLOMON in the ECC 200 symbology is about 30% of the encoded data.  
This must be compared to the following Convolutional levels of repairable damage percent and the 
corresponding levels of overhead apply: 
 
ECC DamRecv Ohd 
 
000   0%          0% (NO ERROR RECOVERY) 
050   3%         33% 
080   5%         50% 
100   12.5%    100% 
140   25%       300% 
 
What this means, is that, for a given element size, you can pack far less information in the same area with 
the Convolutional ECC's with the same level of damage recovery. 
 
That's the long answer for why we don't support ECC's lower than 200, and the reason that anyone who is 
making new symbols with the old format should quit. 
 
Further on the subject of REED-SOLOMON ERROR CORRECTION 
 
Most modern 2D symbologies use the form of error correction based on Reed-Solomon principles, named 
after the MIT scientists who developed them about forty years ago, and first published in a five-page paper 
that appeared in 1960 in the Journal of the Society for Industrial and Applied Mathematics.  The paper, 
"Polynomial Codes over Certain Finite Fields," by Irving S. Reed and Gustave Solomon, then staff 
members at MIT's Lincoln Laboratory, established the principles for forward error correction that have 
since been deployed in everything from disc drives to deep space probe radio transmissions.  In basic terms, 
in addition to the data, additional information is sent with the data in order to detect any errors and correct 
the data errors by mathematically reconstructing the information.  This is an important feature due to the 
high probability of partial damage to labels and permanently marked symbols in the shipping, construction, 
mission, and recovery processes.  Reed, later a professor at California’s U.S.C., consulted for the Jet 
Propulsion Laboratory on projects to insure of the receipt of correct data in transmissions involving space 
exploration, as related in the Society for Industrial and Applied Mathematics Newsletter in January 1993.  
Following is a chart showing data capacity and symbol size using ECC 200 DataMatrix. 
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