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1. STRUCTURE AND DIMENSIONS

1.1 Symbology characteristics

The characteristics of EAN/UPC are:


Encodable character set: numeric (0 to 9), i.e., ASCII characters 48 - 57 inclusive, in accordance with ISO 646;


Symbology type: continuous;


Symbol character density: 7 modules per symbol character;


Elements per symbol character: 4, comprising 2 bars (dark bars) and 2 spaces (light bars), each of 1, 2, 3, or 4 modules in width (auxiliary patterns have differing numbers of elements);


Character self-checking:  yes; (see Chapter 8, Glossary of Terms for definition)


Data string length encodable: fixed (8, 12, or 13 characters including check digit depending on specific symbol type);


Omni-directionally decodable: yes;


Symbol check digit: one, mandatory (described in Chapter 3, Appendix 1);


Non-data overhead not including the check digit or quiet zones (light margins):
- 11 modules for EAN-13, EAN-8, and UPC-A symbols
(Left Guard/Center Pattern/right Guard)
- 9 modules for UPC-E symbols

(Left Guard/Right Guard)
1.2 Symbol types

The four types of the EAN/UPC symbol are:


- EAN-13, UPC-A, and UPC-E, all of which may be accompanied by an add-on symbol;


- EAN-8.

The four symbol types are described in Chapter 5, Section 1, Sub-Section 1.4.1 to 1.4.4, and the optional add-on symbols are described in Chapter 5, Section 1, Sub-Section 1.4.5.

1.3 Symbol encodation

1.3.1 Symbol character encodation

Symbol characters shall encode digit values in 7-module characters selected from different number sets known as A, B, and C, as in Table 1:

Table 1:  Number sets A, B, and C
Digit
value
Set A Element Widths



Set B Element Widths



Set C Element Widths





S
B
S
B
S
B
S
B
B
S
B
S

0
3
2
1
1
1
1
2
3
3
2
1
1

1
2
2
2
1
1
2
2
2
2
2
2
1

2
2
1
2
2
2
2
1
2
2
1
2
2

3
1
4
1
1
1
1
4
1
1
4
1
1

4
1
1
3
2
2
3
1
1
1
1
3
2

5
1
2
3
1
1
3
2
1
1
2
3
1

6
1
1
1
4
4
1
1
1
1
1
1
4

7
1
3
1
2
2
1
3
1
1
3
1
2

8
1
2
1
3
3
1
2
1
1
2
1
3

9
3
1
1
2
2
1
1
3
3
1
1
2


NOTE:  S denotes a space (light bar), B denotes a bar (dark bar), and the element widths are in modules.













Chapter 5, Section 1, Appendix 2 illustrates Table 1 graphically.  The sum of the bar (dark bar) modules in any symbol character determines its parity.  Symbol characters in number set A are odd parity characters.  Symbol characters in number sets B and C are even parity characters.  Number set C characters are mirror images of number set B characters.

Symbol characters in number sets A and B always begin on the left with a space module and end on the right with a dark module.  Symbol characters in number set C begin on the left with a dark module and end on the right with a light module.

A data character shall normally be represented by a symbol character.  However in certain specific instances defined below (see Chapter 5, Section 1, Sub-Sections 1.4.1, 1.4.4, 1.4.5) the combination of number sets in a symbol may itself represent either data or a check value.  This technique is referred to as variable parity encodation.

1.3.2 Auxiliary pattern encodation

Auxiliary patterns shall be composed as shown below in Table 2.

Table 2:  Auxiliary patterns
Auxiliary pattern
Number of modules
Element widths in modules








S
B
S
B
S
B

Normal guard pattern
3

1
1
1



Centre guard pattern
5
1
1
1
1
1


Special guard pattern
6
1
1
1
1
1
1

Add‑on guard pattern
4

1
1
2



Add‑on delineator
2
1
1






NOTE: S denotes a space (light) element, B denotes a bar (dark) element.








Chapter 5, Section 1, Appendix 3 illustrates these patterns graphically.

The normal guard pattern corresponds to the start and stop patterns in other symbologies and the special guard pattern is used as a stop pattern in UPC-E symbols.

1.4 Symbol formats

1.4.1 EAN-13 symbols

The EAN-13 symbol shall be made up as follows, reading from left to right:

- a left quiet zone (light margin);

- a normal guard pattern;

- 6 symbol characters from number sets A and B;

- a centre guard pattern;

- 6 symbol characters from number set C;

- a normal guard pattern;

- a right quiet zone (light margin).

The rightmost symbol character shall encode the check digit calculated in accordance with Chapter 3, Appendix 1.

Since the EAN-13 symbol comprises only 12 symbol characters but encodes 13 digits of data (including the check digit), the value of the additional digit, which is the character in the leftmost position in the data string, shall be encoded by the variable parity mix of number sets A and B for the 6 symbol characters in the left half of the symbol.  The coding system for values of the leading digit is specified below in Table 3.  Figure 1 is an example of an EAN-13 bar code symbol.
Table 3:  Left half of EAN-13 symbol
Leading digit, implicitly encoded
Number sets used for coding left half of EAN-13 symbol







Symbol character position







1
2
3
4
5
6

  0*
A
A
A
A
A
A

1
A
A
B
A
B
B

2
A
A
B
B
A
B

3
A
A
B
B
B
A

4
A
B
A
A
B
B

5
A
B
B
A
A
B

6
A
B
B
B
A
A

7
A
B
A
B
A
B

8
A
B
A
B
B
A

9
A
B
B
A
B
A

*NOTE:  The leading digit value “0” is reserved for symbols encoding UCC-12 data strings.

[image: image9.wmf]>

Figure 1:  EAN-13 bar code symbol

1.4.2 EAN-8 symbols

The EAN-8 symbol shall be made up as follows, reading from left to right:


- a left quiet zone (light margin);


- a normal guard pattern;


- 4 symbol characters from number set A;


- a centre pattern;


- 4 symbol characters from number set C;


- a normal guard pattern;


- a  right quiet zone (light margin).
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The rightmost symbol character shall encode the check digit calculated in accordance with Chapter 3, Appendix 1.  Figure 2, shown below, is an example of an EAN-8 bar code symbol.

Figure 2: EAN-8 bar code symbol

1.4.3 UPC-A symbols

The UPC-A symbol shall be made up as follows, reading from left to right:


- a left quiet zone (light margin);


- a normal guard pattern;


- 6 symbol characters from number set A;


- a centre pattern;


- 6 symbol characters from number set C;


- a normal guard pattern;


- a right quiet zone (light margin).

The rightmost symbol character shall encode the check digit calculated in accordance with Chapter 3 Appendix 1.  UPC-A symbols may be decoded as a 13-digit number by adding an implied leading zero to the UCC-12 number.  Figure 3, shown below, is an [image: image11.wmf]>

<

example of a UPC-A bar code symbol.

Figure 3: UPC-A bar code symbol
1.4.4 UPC-E symbols

The UPC-E symbol shall be made up as follows, reading from left to right:


- a left quiet zone (light margin);


- a normal guard pattern;


- 6 symbol characters from number sets A and B;


- a special guard pattern;


- a right quiet zone (light margin).

The UPC-E symbol may only be used to encode UCC-12 data strings which commence with a zero and contain a sequence of four or five zeroes in defined positions, as shown in Table 5.  These zeros are removed from the data during encoding by the process of zero suppression described in Chapter 5, Section 1, Sub-Section 1.4.4.1.  Figure 4, shown below, is an example of a UPC-E bar code symbol.
[image: image12.wmf]
Figure 4: UPC-E bar code symbol (encoding “001234000057” by zero suppression)

1.4.4.1 Encodation of a UPC-E symbol

The following algorithm describes the encodation of a data string suitable for zero suppression:


1)  Let D1, D2, D3...D12 denote the UCC-12 data characters (including check digit).  D1 shall always be 0.  D12 shall be the symbol check digit calculated according to the algorithm in Chapter 3, Appendix 1.  Let X1, X2...X6 denote the six symbol characters in the final UPC-E symbol.


2)  Convert D2 through D11 into a symbol character string by removing zeroes according to the following rules:


a)  if

D11 equals 5, 6, 7, 8, or 9


and D7 to D10 inclusive are all 0


and D6 is not 0


then
D7 to D10 are not encoded.


Symbol character:
X1
X2
X3
X4
X5
X6

Data character:
D2
D3
D4
D5
D6
D11


b)  if 
D6 to D10 inclusive are all 0


and D5 is not 0


then
D6 to D10 are not encoded and X6 = 4.


Symbol character:
X1
X2
X3
X4
X5
X6

Data character:
D2
D3
D4
D5
D11
  4


c)  if

D4 is 0, 1, or 2


and D5 to D8 inclusive are all 0


then
D5 to D8 are not encoded.


Symbol character:
X1
X2
X3
X4
X5
X6

Data character:
D2
D3
D9
D10
D11
D4


d)  if 
D4 is 3, 4, 5, 6, 7, 8, or 9


and D5 to D9 inclusive are all 0


then
D5 to D9 are not encoded and X6 = 3.


Symbol character:
X1
X2
X3
X4
X5
X6

Data character:
D2
D3
D4
D10
D11
  3


3)  Determine the number sets for the implicit encodation of D12 from Table 4.

4) Encode symbol characters X1 to X6 using number sets A and B as determined in Step 3.

Table 4:  Number sets for UPC-E symbol
Value of check digit D12
Number sets used for coding UPC-E symbol







Symbol character position







1
2
3
4
5
6

0
B
B
B
A
A
A

1
B
B
A
B
A
A

2
B
B
A
A
B
A

3
B
B
A
A
A
B

4
B
A
B
B
A
A

5
B
A
A
B
B
A

6
B
A
A
A
B
B

7
B
A
B
A
B
A

8
B
A
B
A
A
B

9
B
A
A
B
A
B

EXAMPLE 1:

Original Data
Zero-Suppressed

Rule



0
1
2
3
4
5
0
0
0
0
5
8

1
2
3
4
5
5

2a


B
A
B
A
A
B



EXAMPLE 2:

Original Data
Zero-Suppressed

Rule



0
4
5
6
7
0
0
0
0
0
8
0

4
5
6
7
8
4

2b


B
B
B
A
A
A



EXAMPLE 3:

Original Data
Zero-Suppressed

Rule



0
3
4
0
0
0
0
0
5
6
7
3

3
4
5
6
7
0

2c


B
B
A
A
A
B



EXAMPLE 4:

Original Data
Zero-Suppressed

Rule



0
9
8
4
0
0
0
0
0
7
5
1

9
8
4
7
5
3

2d


B
B
A
B
A
A



NOTE:  The number sets used to implicitly encode the check digit are shown in the zero-suppressed column.
1.4.4.2 Decoding a UPC-E symbol

Derivation of the 12-digit data string from the characters encoded in the UPC-E symbol can be performed according to Table 5.

Table 5: Decoding of UPC-E symbol
Encoded UPC-E digits

Decoded number


P1
P2
P3
P4
P5
P6


D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12

(0)
X1
X2
X3
X4
X5
0
(C)

(0)
X1
X2
0
0
0
0
0
X3
X4
X5
(C)

(0)
X1
X2
X3
X4
X5
1
(C)

(0)
X1
X2
1
0
0
0
0
X3
X4
X5
(C)

(0)
X1
X2
X3
X4
X5
2
(C)

(0)
X1
X2
2
0
0
0
0
X3
X4
X5
(C)

(0)
X1
X2
X3
X4
X5
3
(C)

(0)
X1
X2
X3
0
0
0
0
0
X4
X5
(C)

(0)
X1
X2
X3
X4
X5
4
(C)

(0)
X1
X2
X3
X4
0
0
0
0
0
X5
(C)

(0)
X1
X2
X3
X4
X5
5
(C)

(0)
X1
X2
X3
X4
X5
0
0
0
0
5
(C)

(0)
X1
X2
X3
X4
X5
6
(C)

(0)
X1
X2
X3
X4
X5
0
0
0
0
6
(C)

(0)
X1
X2
X3
X4
X5
7
(C)

(0)
X1
X2
X3
X4
X5
0
0
0
0
7
(C)

(0)
X1
X2
X3
X4
X5
8
(C)

(0)
X1
X2
X3
X4
X5
0
0
0
0
8
(C)

(0)
X1
X2
X3
X4
X5
9
(C)

(0)
X1
X2
X3
X4
X5
0
0
0
0
9
(C)

Notes:

- The symbol characters at positions P1, P2 … P5 of the UPC-E symbol are represented by 


X1, X2 … X5.

- Re-inserted zeroes are indicated by underlining.

- The leading digit for UPC-E symbols, which is not encoded, is indicated by “(0)”.

- The check digit implicitly encoded in UPC-E is indicated by “(C)”.



1.4.5 Add-on symbols

The add-on symbols were designed for use with EAN/UPC symbols on periodicals and paperback books.  Because they provide reduced security, their use shall be limited to applications where rules in the application specification governing data format and content provide appropriate safeguards.

1.4.5.1 Two digit add-on symbol

The 2-digit add-on may be used in specific applications, in combination with an EAN-13, UPC-A, or UPC-E symbol.  The add-on is positioned following the right quiet zone (light margin) of the main symbol, and consists of the following:


- add-on guard pattern;


- first digit of the add-on number from number sets A or B;


- add-on delineator;


- second digit of the add-on number from number sets A or B;


- a right quiet zone (light margin).

The add-on has no right guard pattern.  It does not have an explicit check digit.  Checking is done through the mix of the number sets (A or B) used for the two digits.  The choice of number sets is linked to the value of the add-on number as shown below by Table 6:

Table 6:  Number sets for 2-digit add-on
Value of the add-on number
Left-hand digit
Right-hand digit

Multiple of 4 (00,04,08,..96)
A
A

Multiple of 4+1 (01,05,..97)
A
B

Multiple of 4+2 (02,06,..98)
B
A

Multiple of 4+3 (03,07,..99)
B
B

[image: image13.wmf]Figure 5, shown below, is an example of an EAN-13 bar code symbol with 2-digit add-on.

Figure 5:  EAN-13 bar code symbol with 2-digit add-on

1.4.5.2 Five digit add-on symbol

The 5-digit add-on may be used in specific applications in combination with an EAN-13, UPC-A, or UPC-E symbol.  The add-on is positioned following the right quiet zone (light margin) of the main symbol, and consists of the following:


- add-on guard pattern;


- first digit of the add-on number from number sets A or B;


- add-on delineator;


- second digit of the add-on number from number sets A or B;


- add-on delineator;


- third digit of the add-on number from number sets A or B;


- add-on delineator;


- fourth digit of the add-on number from number sets A or B;


- add-on delineator;


- fifth digit of the add-on number from number sets A or B;


- a right quiet zone (light margin).

The add-on has no right guard pattern.  It does not have an explicit check digit.  Checking is done through the mix of the number sets (A or B) used for the five digits.  A value V is determined by the following rules:


1)  Sum the digits in positions 1, 3, and 5.


2)  Multiply the result of step 1 by 3.


3)  Sum the remaining digits (positions 2 and 4).


4)  Multiply the result of step 3 by 9.


5)  Sum the results of steps 2 and 4.


6)  The value of V is the unit’s position (lowest-order digit) of the result of step 5.

EXAMPLE:  To calculate the value of V for the add-on number 86104:


Step 1:
8 + 1 + 4 = 13


Step 2:
13 x 3 = 39


Step 3:
6 + 0 = 6


Step 4:
6 x 9 = 54


Step 5:
39 + 54 = 93


Step 6:
V = 3

The number sets can then be determined by using Table 7.

Table 7: Number sets for 5-digit add-on
Value of V
Number sets used for symbol characters






1
2
3
4
5

0
B
B
A
A
A

1
B
A
B
A
A

2
B
A
A
B
A

3
B
A
A
A
B

4
A
B
B
A
A

5
A
A
B
B
A

6
A
A
A
B
B

7
A
B
A
B
A

8
A
B
A
A
B

9
A
A
B
A
B

For the example, since V = 3, the sequence of number sets used to encode the value 86104 is B A A A B.

[image: image14.wmf]>


Figure 6 shows an example of an EAN-13 bar code symbol with 5-digit add-on.

Figure 6:  EAN-13 bar code symbol with 5-digit add-on

Dimensions and tolerances

1.4.6 Nominal dimensions of characters

EAN/UPC symbols can be printed at various densities to accommodate a variety of printing and scanning processes.  The significant dimensional parameter is X, the ideal width of a single module element.  The X dimension must be constant throughout a given symbol.

The dimensions of an EAN/UPC symbol may be referenced to a defined set of dimensions referred to as the nominal size symbol.  Refer to Chapter 5, Section 1, Appendix 7 for dimensioned drawings of nominal size symbols.
The X dimension at nominal size is 0.33 mm (0.013 inches).

The width of each bar (dark bar) and space (light bar) is determined by multiplying the X dimension by the module width of each bar (dark bar) and space (light bar) (1, 2, 3, or 4).  There is an exception for the digit values 1, 2, 7, and 8.  For these characters, the bars (dark bars) and spaces (light bars) are reduced or enlarged by 1/13 of a module to provide a uniform distribution of bar width tolerances and thus improve scanning reliability.

The reduction or enlargement in millimetres at nominal size of the bars (dark bars) and spaces (light bars) for the characters 1, 2, 7, and 8 in the Number Sets A, B, and C is given by the following table:

Table 8: Reduction / enlargement for characters 1, 2, 7, and 8

Number Set A

Number Sets B and C


Character Value
Bar (Dark Bar)

mm
Space (Light Bar)

mm
Bar (Dark Bar)

mm
Space (Light Bar)

mm

1

2

7

8
- 0.025

- 0.025

+0.025

+0.025
+0.025

+0.025

- 0.025

- 0.025
+0.025

+0.025

- 0.025

- 0.025
- 0.025

- 0.025

+0.025

+0.025

Note that existing equipment for the generation of symbols which uses a value of 0.030  mm for the reduction/enlargement factor at nominal size may continue to do so for the foreseeable future.

1.4.7 Symbol height

For EAN-13, UPC-A and UPC-E symbols, the height of the bars (dark bars) in the nominal size symbol is 22.85 mm (0.9 inch).

For EAN-8 symbols, the height of the bars (dark bars) in the nominal size symbol is 18.23 mm (0.718 inch).

For 2-digit and 5-digit add-ons, the height of the bars (dark bars) in the nominal size symbol is 21.9 mm (0.86 inch).

In EAN-13, EAN-8, UPC-A, and UPC-E symbols the bars (dark bars) forming the left, centre, and right guard patterns shall be extended downwards by 5x, i.e., 1.65 mm (0.065 in).  This shall also apply to the bars (dark bars) of the first and last symbol characters of the UPC-A symbol.

Symbol height is not modular.

1.4.8 Quiet zone (Light margin)

The minimum quiet zone (light margin) width required by the main symbol types of the symbology is 7x.  Various minimum quiet zone (light margin) dimensions are, however, specified for the various symbol types, due to the size and location of the human-readable characters.  These dimensions are outlined below and expanded in Table 9.

Minimum width of quiet zones (light margins):


- EAN-13 symbols: left, 11x; right, 7x;


- UPC-A symbols: 9x;


- UPC-E symbols: left, 9x; right, 7x;


- EAN-8 symbols: 7x;


- Add-on symbols (all): right 5x.

Table 9: Quiet Zone (Light Margin) Width by Version

Symbol version
Left quiet zone

(light margin)

Right quiet zone

(light margin)



Modules
mm

Modules
mm

EAN-13

EAN-8

UPC-A

UPC-E

Add-ons (EAN)

Add-ons (UPC)
11

7

9

9

7-10

9-12
3.63

2.31

2.97

2.97

2.31-3.30

2.97-3.96
7

7

9

7

5

5
2.31

2.31

2.97

2.31

1.65

1.65

Note:  A useful device to help maintain the quiet zone (light margin) in some production processes is to include a “less than” (<) and/or “greater than” (>) character in the human-readable field aligned with the edge of the quiet zone (light margin).  If this device is used, the character(s) shall be positioned in accordance with the appropriate drawings in Chapter 5, Section 1, Appendix 6.

1.4.9 Magnification factor

Symbols may be reduced or enlarged from the nominal size by applying a constant magnification factor in the range 0.8 to 2.0 to all dimensions.

The magnification factor of the add-on symbol shall be the same as the magnification factor of the associated main symbol.

1.4.10 Symbol width

The symbol width in modules, including the minimum quiet zones (light margins), shall be as indicated below in Table 10.

Table 10: Symbol width in modules
Symbol type
Width

EAN-13
113

UPC-A
113

EAN-8
81

UPC-E
67

2-digit add-on
25

5-digit add-on
52

EAN-13 or UPC-A + 2-digit add-on
138

UPC-E + 2 digit add-on
92

EAN-13 or UPC-A + 5-digit add-on
165

UPC-E + 5- digit add-on
119

1.4.11 Positioning of the add-on symbol

The add-on shall not encroach on the right quiet zone (light margin) of the main symbol.  The maximum separation shall be 12x.

The bottom edge of the bars (dark bars) in the add-on symbol shall be horizontally aligned with the bottom edge of the guard bars of the main symbol.

2. Reference decode algorithm

Decode algorithms are used by scanning equipment to convert the bar and space patterns of the bar code into data characters.  As a matter of policy, EAN International and UCC make no attempt to specify or standardise equipment beyond stating that it should be capable of reading symbols produced in accordance with the specifications laid out in this manual.

Bar code reading systems are designed to read imperfect symbols to the extent that practical algorithms permit.  This section describes the reference decode algorithm used to determine decode and decodability in symbol verification in accordance with ISO 15416.

For each symbol character, let S equal the total measured width of the character.  The value S is used to determine reference threshold (RT) values.  Individual edge to similar edge measurements (e) are then compared to the Reference Threshold (RT) to determine E values.  Character values are determined from E values.

Value e1 is defined as the measurement from the leading edge of a bar (dark bar) to the leading edge of the adjacent bar (dark bar).  Value e2 is defined as the measurement from the trailing edge of a bar (dark bar) to the trailing edge of the adjacent bar (dark bar).  For number sets A and B the right edge of each of the two bars (dark bars) is considered to be leading, while for number set C the left edge of each bar (dark bar) is considered to be leading.  These relationships are illustrated below in Figure 7.
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Figure 7: Symbol character decode measurements

Reference thresholds RT1, RT2, RT3, RT4, and RT5 are given by:


RT1 = (1.5/7)S;


RT2 = (2.5/7)S;


RT3 = (3.5/7)S;


RT4 = (4.5/7)S;


RT5 = (5.5/7)S.

Within each character, the measurements e1 and e2 are compared with the reference thresholds.  The corresponding integer values E1 and E2 are considered to be equal to 2, 3, 4, or 5 as follows:


If RT1 <= ei < RT2, Ei = 2;


If RT2 <= ei < RT3, Ei = 3;


If RT3 <= ei < RT4, Ei = 4;


If RT4 <= ei < RT5, Ei = 5.

Otherwise the character is in error. 

In Table 11, use the values of E1 and E2 as the primary determinant for the symbol character value.

Table 11:  EAN/UPC decoding table

Character
Number set
Primary determinant


E1
E2

Secondary determinant

7(b1 + b2)/S

0
A
2
3


1
A
3
4
<= 4

2
A
4
3
<= 4

3
A
2
5


4
A
5
4


5
A
4
5


6
A
5
2


7
A
3
4
>4

8
A
4
3
>4

9
A
3
2


0
B and C
5
3


1
B and C
4
4
>3

2
B and C
3
3
>3

3
B and C
5
5


4
B and C
2
4


5
B and C
3
5


6
B and C
2
2


7
B and C
4
4
<= 3

8
B and C
3
3
<= 3

9
B and C
4
2



NOTE:  b1 and b2 are the widths of the two bar (dark bar) elements





The character is uniquely determined for all combinations of E1 and E2 except for the following four cases:


E1 = 3 and E2 = 4 (Characters 1 and 7 in number set A);


E1 = 4 and E2 = 3 (Characters 2 and 8 in number set A);


E1 = 4 and E2 = 4 (Characters 1 and 7 in number sets B and C);


E1 = 3 and E2 = 3 (Characters 2 and 8 in number sets B and C).

These cases require that the combined width of the two bars (dark bars) be tested as follows:


For E1 = 3 and E2 = 4:


Character is "1" if: 7 x (b1 + b2) / S <= 4;


Character is "7" if: 7 x (b1 + b2) / S > 4.


For E1 = 4 and E2 = 3:


Character is "2" if: 7 x (b1 + b2) / S <=4;


Character is "8" if: 7 x (b1 + b2) / S > 4.


For E1 = 4 and E2 = 4:


Character is "1" if: 7 x (b1 + b2) / S > 3;


Character is "7" if: 7 x (b1 + b2) / S <= 3.


For E1 = 3 and E2 = 3:


Character is "2" if: 7 x (b1 + b2) / S > 3;


Character is "8" if: 7 x (b1 + b2) / S <= 3.

The requirements on (b1 + b2) are shown in Table 11.

The same procedures shall be used to decode the symbol characters in any add-on symbol.
Use Figure 8, to determine the appropriate S measurement for calculating the reference threshold values RT1 and RT2 applicable to the auxiliary patterns of the main symbol.  For each symbol or half symbol the measurements of the appropriate auxiliary pattern ei values are then compared to the reference thresholds to establish the integer Ei values.  The determined values of E1, E2, E3, and E4 shall match those of valid auxiliary patterns as shown in Table 12.  Otherwise the symbol is in error.
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Figure 8: Auxiliary Pattern Measurements
Table 12: Main symbol auxiliary pattern E values

Auxiliary guard patterns
E1
E2
E3
E4

Normal guard pattern
2




Centre (left half)
2
2
2


Centre (right half)

2
2
2

Special guard pattern
2
2
2
2

3. Human-readable interpretation

The human-readable digits shall be printed underneath the main symbol and above the add-on.  A clearly legible font shall be used for the human-readable digits, and OCR-B as defined in ISO 1073-2 is recommended.  This font is referenced only as a convenient standard typeface, and it is not intended that these characters be machine read or verified.  Reasonable alternative type fonts and character sizes are acceptable provided the interpretation is clearly legible.

All the encoded digits for EAN-13, UPC-A, EAN-8, and the add-on symbols shall be shown in human-readable form.  For UPC-E symbols, the six digits directly encoded together with the leading zero and the implicitly encoded check digit shall be shown in human-readable form.  Figures 1, 2, 3, 4, 5, and 6 illustrate each type of symbol including the human-readable digits.

The height of the digits in the nominal size symbol is 2.75 mm.  The minimum space between the top of the digits and the bottom of the bars (dark bars) shall be 0.5X.  Normally the minimum is one module, which is close enough to keep the human-readable associated with the symbol.

In the EAN-13 symbol, the leftmost digit, which is encoded by variable parity, is printed to the left of the start guard pattern in line with the other digits.

For UPC-A and UPC-E symbols, the size of the first and last digits should be reduced to a maximum width equivalent to 4 modules.  The height is reduced proportionally.  The right-hand side of the first digit is positioned 5 module widths to the left of the leftmost guard bar.  The left-hand side of the last digit is positioned 5 module widths to the right of the rightmost guard bar for UPC-A symbols and 3 module widths for UPC-E symbols.  The bottom edge of the first and last digit shall be aligned with the remaining full size digits.

The human-readable interpretation of the add-on symbol shall be above it.  The digits shall be the same height as those of the main symbol.  The upper edges of the digits are aligned with the upper edges of the bars (dark bars) of the main symbol.  The minimum space between the bottom of the digits and the top of the bars (dark bars) shall be 0.5X.

Some industries use specific variations to the recommended human-readable interpretation such as inserted hyphens to segment the number field.  One example of this is shown in Appendix 7.

 APPENDIX 1: CHARACTER VALUES IN THE EAN/UPC SYMBOLOGY

Value of Character
Number set A
(odd)
Number set B
(even)
Number set C
(even)
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APPENDIX 2: AUXILIARY CHARACTERS IN THE EAN/UPC SYMBOLOGY

Auxiliary Character





Normal Guard Pattern

(right and left)
















Centre Pattern


















UPC-E 

Right Guard Pattern













Appendix 3: LOGICAL STRUCTURE OF AN EAN-13 & UPC-A SYMBOL EXCLUDING QUIET ZONES (light margins)

Logical Structure of an EAN-13 or UPC-A symbol

Left guard pattern
Characters 12 through 7
(left half)


Centre pattern
Characters 6 through 1
(right half)
Right guard pattern

3 modules
42 modules (6x7)
5 modules
42 modules (6x7)
3 modules

Total number of modules = 95

Character Position

Value of the 13th
character
Number set used for
representing characters 
12 through 7





Number set used for
representing characters
6 through 1


12
11
10
9
8
7
6
5
4
3
2
1

0

1

2

3

4

5

6

7

8

9
A

A

A

A

A

A

A

A

A

A
A

A

A

A

B

B

B

B

B

B
A

B

B

B

A

B

B

A

A

B
A

A

B

B

A

A

B

B

B

A
A

B

A

B

B

A

A

A

B

B
A

B

B

A

B

B

A

B

A

A 
ALWAYS USE NUMBER SET C

Appendix 4: LOGICAL STRUCTURE OF AN EAN-8 SYMBOL EXCLUDING 
QUIET ZONES (light margins)

Logical Structure of an EAN-8 symbol

Left guard pattern
Characters 8 through 5 
(left half)


Centre pattern
Characters 4 through 1
(right half)
Right guard pattern

3 modules
28 modules (4x7)
5 modules
28 modules (4x7)
3 modules

Total number of modules = 67

Character Position

Number set used for representing 
characters 8 through 5
Number set used for representing 
characters 4  through 1

8
7
6
5
4
3
2
1

ALWAYS USE NUMBER SET A
ALWAYS USE NUMBER SET C

APPENDIX 5: LOGICAL STRUCTURE OF A UPC-E SYMBOL EXCLUDING 
QUIET ZONES (LIGHT MARGINS)

Logical Structure of an UPC-E symbol

Normal guard pattern
Six symbol characters
(note the use of variable parity )
Special UPC-E guard pattern

3 modules
42 modules (6x7)
6 modules

Total number of modules = 51

Value of prefix digit
Value of check digit
Number Sets used for coding UPC-E symbol








1
2
3
4
5
6

0

0

0

0

0

0

0

0

0

0
0

1

2

3

4

5

6

7

8

9
B

B

B

B

B

B

B

B

B

B
B

B

B

B

A

A

A

A

A

A
B

A

A

A

B

A

A

B

B

A
A

B

A

A

B

B

A

A

A

B
A

A

B

A

A

B

B

B

A

A
A

A

A

B

A

A

B

A

B

B

APPENDIX 6: SYMBOL VERSIONS AT NOMINAL DIMENSIONS (NOT TO SCALE)
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Figure 1: EAN-13 Symbol
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Figure 2: UPC-A Symbol1
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Figure 3: UPC-A Example Variation
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Figure 4: EAN-8 Symbol
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Figure 5: UPC-E Symbol
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Figure 6: UPC-A with 2-digit add-on


Figure 7: EAN-13 with 5-digit add-on

Appendix 7: DIMENSIONS OF MODULES AND SYMBOLS AT DIFFERENT LEVELS OF MAGNIFICATION FACTOR

Magnification factor
Module width (ideal) 
[mm]
EAN-13/UPC-A dimensions  [mm]
EAN-8 dimensions
[mm]



Width
Height
Width
Height

0.80
0.264
29.83
20.73
21.38
17.05

0.85
0.281
31.70
22.02
22.72
18.11

0.90
0.297
33.56
23.32
24.06
19.18

0.95
0.313
35.43
24.61
25.39
20.24

1.00
0.330
37.29
25.91
26.73
21.31

1.05
0.346
39.15
27.21
28.07
22.38

1.10
0.363
41.02
28.50
29.40
23.44

1.15
0.379
42.88
29.80
30.74
24.51

1.20
0.396
44.75
31.09
32.08
25.57

1.25
0.412
46.61
32.39
33.41
26.64

1.30
0.429
48.48
33.68
34.75
27.70

1.35
0.445
50.34
34.98
36.09
28.77

1.40
0.462
52.21
36.27
37.42
29.83

1.45
0.478
54.07
37.57
38.76
30.90

1.50
0.495
55.94
38.87
40.10
31.97

1.55
0.511
57.80
40.16
41.43
33.03

1.60
0.528
59.66
41.46
42.77
34.10

1.65
0.544
61.53
42.75
44.10
35.16

1.70
0.561
63.39
44.05
45.44
36.23

1.75
0.577
65.26
45.34
46.78
37.29

1.80
0.594
67.12
46.64
48.11
38.36

1.85
0.610
68.99
47.93
49.45
39.42

1.90
0.627
70.85
49.23
50.79
40.49

1.95
0.643
72.72
50.52
52.12
41.55

2.00
0.660
74.58
51.82
53.46
42.62

Note:
Refer to Chapter 5, Section 5.4, for the minimum, nominal, and maximum X dimensions, and 
symbol heights for EAN/UPC symbols.
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� This is an example using an x dimension of 0.33 mm.


1 The space between the bottom of the bars (dark bars) and the top of the human-readable is 0.31 mm.  This is shown in the UPC-A symbol and the UPC-A Example Variation symbol, but is valid for all symbols within Appendix 7.  0.33 mm is historically accurate and acceptable for EAN-13 symbols.


� The space between the bottom of the bars (dark bars) and the top of the human-readable is 0.31 mm.  This is shown in the UPC-A symbol and the UPC-A Example Variation symbol, but is valid for all symbols within Appendix 7.  0.33 mm is historically accurate and acceptable for EAN-13 symbols.  Used with EAN(UCC prefix 03 – USA National application, denoting national drug number.
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