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1 Disclaimer 

The actual version of this product (document) is available as is. TEC-IT declines all warranties 
which go beyond applicable rights. The licensee (or reader) bears all risks that might take place 
during the use of the system (the documentation). TEC-IT and its contractual partner cannot be 
penalized for direct and indirect damages or losses (this includes non-restrictive, damages through 
loss of revenues, constriction in the exercise of business, loss of business information or any kind of 
commercial loss), which is caused by use or inability to use the product (documentation), although 
the possibility of such damage was pointed out by TEC-IT.  

 

 
We reserve all rights to this document and the information contained therein. Reproduction, 
use or disclosure to third parties without express authority is strictly forbidden. 
 

 
Für dieses Dokument und den darin dargestellten Gegenstand behalten wir uns alle Rechte 
vor. Vervielfältigung, Bekanntgabe an Dritte oder Verwendung außerhalb des vereinbarten 
Zweckes sind nicht gestattet. 
 

© 1998-2010  
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3 Introduction 

3.1 Scope of this Document  

This document describes barcode symbologies supported by TEC-IT software in a non-product-
specific way. Please use this document as add-on or in-depth reference when dealing with barcode 
related questions in the following TEC-IT products: 

► TBarCode OCX   A Microsoft ActiveX compliant barcode control 

► TBarCode .NET   A .NET barcode library 

► TBarCode Library Barcode DLL for Microsoft Windows (and UNIX
®
) 

► Barcode Studio   A stand-alone barcode designer for Microsoft Windows 

► TBarCode/X  Barcode generators (SDK) for Linux and UNIX 

► TFORMer Designer  Full-featured label and report design 

► TFORMer Runtime  Label and reporting engine for various operating systems 

► TFORMer Server   Industrial output management 

► TBarCode/Embedded Barcode-enabled print and spool appliance 

► TBarCode/SAPwin Barcode DLL for SAP R/3 

► TBarCode/Direct  Smart PostScript compatible bar-coding for SAP R/3 

3.2 Barcode Types  

The reason for the many different types of barcodes is that barcodes are used in many different 
operational areas. Thus it is possible to select the most suitable barcode type to meet the 
requirements of a particular industry. 

3.2.1.1 Linear 1D Barcodes  

 
Figure 1: Linear Barcode Sample 

Linear barcodes are known under names like Code 39, Code 128, UPC, EAN, 2of5... 

Linear barcodes encode the information in one way (=one dimension), so they are also called one-
dimensional barcodes (1D). The information is stored in the relationship of the widths of the bars 
(spaces) to each other.  

In most of these symbologies the height of the bars is not relevant, except for some height-
modulated Postal Codes (e.g. Australian Post 4-State or USPS OneCode). 

3.2.1.2 2D Barcodes (Stacked) 

 
Figure 2: 2D-Stacked Barcode Sample 

Two-dimensional barcodes are known under names like PDF417, or Codablock F.  



 
 
 

Page 8 of 93 

TEC-IT Barcode Software  Reference  

Such stacked or multi-row barcodes store information in two dimensions. Several stacked linear 
barcodes are used to encode the information.  

3.2.1.3 2D Barcodes (Matrix Codes) 

 
Figure 3: 2D Barcode Sample 

Two-dimensional barcodes like MaxiCode, Data Matrix or QR-Code encode information in two 
dimensions. Compared to stacked symbologies the information is not stored by using different bar 
(space) widths. Instead the position of black (or white) dots is relevant.  

3.2.1.4 Composite Codes 
                          

                          

                          

                        

                       

(01)12345678901231  
Figure 4: Composite Barcode Sample 

Composite codes like GS1 DataBar Composite Symbology are combining linear with 2D (stacked) 
symbologies. The advantage of such codes is that the linear code component encodes the most 
important information. The 2D component is used for additional data. This separation ensures better 
migration (e.g. with respect to scanning hardware) between linear and 2D technology.  
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3.3 Barcode Glossary 

As follows you will find a short explanation about technical terms which are used in the barcode 
technology.  

Bar A bar is represented by the dark or black elements in a barcode.  

 

Space The white or lighter elements in a barcode are called spaces. 

Barcode density  The density of the barcode refers to how much space is required 
for the needed characters (characters per Inch or centimeter) 

Element Represents both a bar and a space. 

Module A module is the smallest element of a barcode. The width of the 
single bars and spaces is a (mostly integer) multiples of the basic 
width of the module. 

Module width The width of the barcode‟s smallest element in millimeter, in 
inches or in so-called mils (one mil = 1/1000 inch). 

The module width is usually abbreviated with the letter X. 

X Dimension The width of the barcode‟s smallest element (see Module width). 

 

Quiet zone An area free of any printing or marks that precedes the start 
character of a barcode and follows the stop character.  

The required minimal size of the quiet zone depends on the 
barcode type. As a rule, the quiet zone should be ten times the 
dimension of the module width or at least 1/4 inch (6.5 mm).  

 

Human Readable 
Text 

This term refers to the entire encoded information of a barcode 
shown in readable form. It is usually printed below the code. For 
2D codes no human readable text is used.  

Discrete Codes Each character begins and ends with a bar. The spacing 
between characters is not part of the code. 

 

Continuous Code The spaces between the characters are also part of the code. An 
example of a continuous code is the Code 2/5 Interleaved. 

 

Start and Stop 
Characters 

Distinct characters used at the beginning and end of each 
barcode symbol that provide the scanner with start and stop 
reading instructions as well as scanning direction.  

 

Self-checking 
Code 

Self-checking code uses the same pattern for each character. 
For example, this can be five elements where two of these 
elements are wide and three are narrow. Any deviation from this 
pattern would result in an error. 

 

Check Digit One or more characters included within the barcode which are 
used to perform a mathematical check to ensure the accuracy of 
the scanned data. Check digits are mandatory with certain codes 
or are even built into the symbology (as for Code-128) 

 

Bearer Bars These are bars printed above and below the symbol. The bearer 
bars are eliminating partial reads (as drawn in the example on 
the right). Sometimes the complete symbol is surrounded by 
bearer bars (e.g. ITF-14). 

 

Substitution 

Error 

Due to reading errors a character is replaced by another during 
scanning. Substitution errors can be excluded by adding a check 
digit.  

 

Synchronizing  
Bars 

These bars are synchronizing the barcode reader. E.g. UPC-A 
and EAN-13 have synchronizing bars at the beginning, in the 
middle and at the end of the symbol. 

No-Read A failure to decode, resulting in no output.  

Misread The data output of a reader/decoder does not agree with the data 
encoded in the barcode field. This yields to substitution errors. 

Table 1: Barcode Glossary 
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4 Important Barcode Parameters  

In this chapter you will find an explanation about the most important barcode parameters.  

4.1 Barcode Symbology 

The symbology determines the format and the capabilities of the barcode. Check out chapter 6 for a 
list of supported barcode symbologies. It depends on your application which symbology you should 
use. For help, deciding the right symbology, you can contact TEC-IT Support. 

4.2 Module Width 

4.2.1 Introduction 

 
Figure 5: Module Width 

The module width (or X dimension) is the width of the smallest bar (or space) in the barcode. The 
minimal module width depends on the used symbology. In most specifications the recommended 
module width is at least 0.19 mms.  

The default setting in TEC-IT software adapts the module width according to the bounding rectangle 
of the barcode. The module width is computed automatically by dividing the width of the object by 
the number of required modules. This depends on the number of data characters to be encoded. 
The module width decreases as the data content increases. 

When adjusting the module width to a fixed value, the resulting barcode can be wider than the 
bounding rectangle. To avoid clipping, ensure that the entire barcode can be displayed with the 
maximum data content and enlarge the barcode object if required. 

4.2.2 Optimize the Module Width 

Printing tolerances can lead to problems when decoding a barcode. A remedy for this problem is to 
optimize the module width with respect to available printing resolutions. 

Assume you want to print a barcode with a resolution of 300 dpi then one pixel equals 0.003333 
inch (or 0.08466 mm) in such a case. To avoid raster errors, you should select a module width that 
is an integer multiple of the pixel width (e.g. for 300 dpi a multiple of 0.08466 mm). 

► 200 dpi: 2 modules á one pixel (0.127 mm) = 0.254 mm 

► 202 dpi: 2 modules á one pixel (0.1257 mm) = 0.251 mm 

► 300 dpi: 3 modules á one pixel (0.08467 mm) = 0,254 mm 

► 600 dpi: 5 modules á one pixel (0.04233 mm) = 0,212 mm 

► For printer solutions over 300 dpi normally the optimizing of the module width isn‟t 
necessary.  
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Figure 6: Raster Optimization 

4.2.3 Module Width and Reading Distance 

The actual reading distance for barcodes depends on two factors: the scanner hardware and the 
module width of the barcode. 

There is no scanner, which can read all barcodes (ranging from high density codes to barcodes with 
wide tracking) from all distances. Each barcode scanner has an optimum reading distance for bar-
codes with a certain module width. The correlation between the module width and the reading 
distance is usually specified by the manufacturer of the barcode scanner. The following table shows 
such an exemplary specification. 

Thus, depending on the module width the optimum reading distance for a specific scanner can be 
identified. On the other hand, if the reading distance is given by the application, the required module 
width for printing the barcodes may be adjusted. 

Module Width  
(1 mil = 1/1000 mm) 

Depth of Field  
(Reading Distance) 

5 mil 7.6 to 15.2 cm   /  3 to 6” 

7.5 mil 5.1 to 40.6 cm   /  2 to 16“ 

10 mil 3.8 to 55.9 cm   /  1.5 to 22” 

13 mil 2.5 to 76.2 cm   /  1 to 30” 

20 mil 2.5 to 106.7 cm  /  1 to 42” 

55 mil 5.1 to 203.2 cm  /  2 to 80” 

Table 2: Example for Scanner Specification 

4.3 Bar Width Reduction (Pixel Shaving) 

Another word for bar width reduction (BWR) is “bar width correction” (BWC) or “pixel shaving”. 

Bar width reduction is a common issue with printing bar codes. So called “dot gain” is part of every 
printing process and leads to enlargement of bars (while the gaps are reduced). Depending on the 
printing process these aberrations must be compensated with the appropriate bar width reduction. 
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Sample values for dot gain (to be compensated) are approximately 100µm with flexographic 
printing, 50µm with intaglio printing and 30µm with offset printing. The smaller the bar codes, the 
more precise must be worked. Depending on the bar code orientation to the printing direction, the 
printing accuracy and printing process may change. 

Bar width reduction may be applied also for laser printers (e.g. with too high toner saturation) or 
inkjet printers. 

TEC-IT Software allows fine-tuning of the bar width reduction in percent, mm (µm), mils and inch. 

4.4 Quiet Zone 

A quiet zone (an area free of any printing or marks) should be maintained directly before and after 
the barcode symbol. The quiet zone helps the scanner to determine the barcode correctly.  

As a rule, the quiet zone should be ten times the dimension of the module width or at least 1/4 inch 
(6.5 mm); the exact value depends on the barcode symbology. 

 
Figure 7: Quiet Zone 

4.5 Print Ratio and Ratio Format 

The print ratio (the bar/width ratio) is the width relationship of all elements of a barcode – with 
respect to the smallest element. TEC-IT Software allows fine-tuning of the print ratio by supporting 
three parameters: 

 Print ratio 
The read/write property Ratio is used to adjust the print ratio. The value of this property has 
to comply with the ratio format. 

 Format of ratio  
The read-only property RatioHint shows the format (syntax) of the print ratio setting. It is 
intended as a hint for the programmer or user.  

 Default print ratio 
The read-only property RatioDefault contains the default print ratio for the selected barcode 
symbology. It most cases the default ratio is the best choice for printing the barcode. 

 

 
Figure 8: Print Ratio 

Example: 
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The picture above shows a barcode with 4 different bar widths and 4 different space widths. 
Because TEC-IT software maintains the print ratio of bars and spaces separately, the ratio format is 
composed as follows: 1B:2B:3B:4B:1S:2S:3S:4S. 

The first four values (1B:2B:3B:4B) refer to the 4 different widths of the Bars, the second four values 
(1S:2S:3S:4S) refer to the 4 different widths of the Spaces. The numbers in the ratio hint (e.g. 1B 
stands for the smallest bar, 2B for the bar with the next larger width and so on) are only used to 
denote the order – they have no meaning with respect to the ratio itself. 

Now set a new print ratio value. This string must be formatted according to the ratio format, but 
without the letters: A value of “1:3:5:7.3:1:3:5:7.3” for the Ratio indicates that the width of the widest 

bar (4B) is 7.3 times the width of the smallest bar (7.3:1).  

Ratio Format Specifier  Description 

nB The ratio of bar-width n with respect to the width of the smallest bar (bar-width 1) 

nS The ratio of space-width n with respect to space-width 1 (smallest space) 

1T This is specific to the symbology “Plessey Bidirectional”. It denotes the ratio of the width of 
the terminator bar 1 to bar-width 1 

nC This is specific to the symbology “Pharmacode”. It denotes the ratio of the width of color-bar n 
to the width of the smallest bar 

Table 3: Print Ratio Adjustment 

4.6 Format 

Format acts like a ”mask” for formatting the barcode data prior to encoding it. Placeholders in the 
format string can be mixed with constant data characters to build a final data string. With this 
feature it‟s possible to: 

 Select subsets in Code 128, EAN 128 and UCC 128 (even within the code!) 

 Insert control characters into the barcode  

 Select the required start/stop character for CODABAR 

 Change the position of the check digit  

 Set the MaxiCode values “date”, “preamble”, “service class”, “postal code” and “country 
code” directly in the barcode data (with special escape sequences). 

 

Placeholder  

character 

Description 

# Stands for the next data character of the input data (property Text) 

& Stands for all remaining data characters in the input data (property Text) 

^ Stands for the next check digit (use only if check digits will be computed!)  

 TBarCode 6 (or earlier) computes the check digit for all characters in the input data. 

 TBarCode 7 (or later) only uses input data left of the check digit placeholder for check digit 
computation (see examples below!). 

A Switch to Subset A (used in: Code 128, EAN 128, UCC 128)  
Start- or stop character A (only in: CODABAR) 

B Switch to Subset B (used in: Code 128, EAN 128, UCC 128)  
Start- or stop character B (only in: CODABAR) 

C Switch to Subset C (used in: Code 128, EAN 128, UCC 128)  
Start- or stop character C (only in: CODABAR) 

D Start- or stop character D (only in: CODABAR), 

Only for Pharmacode: encode the Pharmacode directly (bar by bar) 

Only for Data Matrix: use an alternative error correction algorithm for symbols of size 144x144. 

E Translate the Escape Sequences that the input data contains. 

J Only for Japanese Postal codes: the Address B data field can be automatically compressed, i.e. 
Japanese characters are converted into ASCII characters by a defined rule.  

S Only for MaxiCode: enables setting the values of Date, Preamble, Service Class, Postal- and Country- 
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Placeholder  

character 

Description 

Code directly in the barcode data (only in conjunction with escape sequences). 

< Adds quiet zone markers at the left (“<”) and/or at the right (“>”) side of the barcode. These markers 
are supported by the following barcode types: 

 EAN8 and add-on variants (both sides) 

 EAN13 and add-on variants (only right side) 

 UPC-A with 2 and 5 digit add-on (only right side) 

 UPC-E with 2 and 5 digit add-on (only right side) 

 ISBN (only right side) 

> 

Table 4: Format Placeholders 

4.6.1 Format Examples 

Input data  Barcode type Format string Data used for 
encoding 

Notes 

123 Irrelevant   123  

123 Irrelevant 5& 5123  

123 Irrelevant &6 1236  

123 Irrelevant q#w#e# q1w2e3  

123 Irrelevant #q& 1q23  

123 Irrelevant &^ 123c  

123 Irrelevant 

 

^& c123 This format string may be used for TBarCode 
6 (or earlier). – Newer versions always return 
0 in this case. 

12345 Irrelevant ####^# 1234c5 When using Modulo 10 for check digit calcu-
lation, c will be 

 Mod-10 (12345) = 5 for TBarCode 6 (or 
earlier). 

 Mod-10 (1234) = 0 for TBarCode 7 (or 
later). 

Hello Code 128 A& Hello  

Hello Code 128 A##B& Hello  

Hello4711 Code 128 A##B& Hello4711  

Hello4711 Code 128 A##B###C& Hello4711  

1234567890 EAN-128 #####^##### 12345767890 7 is the check digit computed when using 
Modulo 10. The check digit computation uses 
only the digits 12345 (67890 are ignored 
because this data comes after the ^) 

Table 5: Format Examples 

red  characters  represented in subset A 
gray  characters represented in subset B 
green  characters represented in subset C 
c   represents the place of the check digit 

4.7 Escape Sequences (Encoding Binary Data) 

If you want to use non-printable or special characters in a barcode, you have to use escape 
sequences. An escape sequence always start with a backslash („\‟) followed by the sequence itself. 

► You have to activate the decoding of escape sequences in the barcode properties – per 
default the translation of escape sequences is turned off.  

► With activated escape sequences you must use “\\” in the input data to encode a single 
backslash „\“ in the barcode. 
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Escape 
sequence 

Description Valid for Barcode Symbology 

\a Bell (alert) All 

\b Backspace 

\f Form feed 

\n New Line 

\r Carriage Return 

\t Horizontal Tab 

\v Vertical Tab 

\\ The backslash \ itself 

\0ooo ASCII-character in octal notation: 

ooo … octal digits (0..7) 

\ddd ASCII-character in decimal notation: 

ddd … decimal digits (0..9) 

\xhh For encoding bytes or ASCII-characters in hexadecimal 
notation 

hh … hexadecimal digits (0..F) 

\Crrggbb Color selection See Pharmacode 

\Ce Reset the color to default  

\F FNC1 (Function Number Character 1) used as field separator  EAN-128, UCC-128, Codablock-F 

MicroPDF417: a special FNC1 codeword is 
inserted when using emulation mode for 
EAN-128 or Code-128 

Data Matrix: a special FNC1 codeword is 
inserted 

\F  Inserts a Gs (Group Separator) or ASCII 1DHex. 
Don‟t encode the \x1d directly!  

PDF417, MaxiCode and in QR-Code  

QR-Code: When using format 
UCC/EAN/GS1 Gs is inserted in Byte 
Mode, a % is inserted in alphanumeric 
mode. 

\E ECI (Extended Character Interpretation). Used for defining 
the character set (code page) for the encoded data – contact 
us to get further information. 

MaxiCode, Data Matrix and QR-Code, 
PDF417, MicroPDF417 

\EB, \EE Special ECI identifiers for nesting ECIs. \EB (ECI Begin) 
opens a nesting level; \EE (ECI End) closes it.  

QR-Code 

\G GLI (Global Language Identifier), similar to ECI (see \E).  PDF417 

\210  FNC1  Code128, EAN-128, UCC128, Codablock-
F 

\211 FNC2 Code128, EAN-128, UCC128, Codablock-
F 

\212 FNC3 Code128, EAN-128, UCC128, Codablock-
F 

\213 FNC4 Code128, EAN-128, UCC128, Codablock-
F 

\x11 DC1 Code93, Code93Ext 

\x12 DC2 Code93, Code93Ext 

\x13 DC3 Code93, Code93Ext 

\x14 DC4 Code93, Code93Ext 

\x1e  Rs (Record Separator), ASCII 1EHex PDF417, QR-Code, Data Matrix, MaxiCode 
(Mode 3,4 SCM) 

\x1d  Gs (Group Separator), ASCII 1DHex PDF417, QR-Code, Data Matrix, MaxiCode 
(Mode 3,4 SCM) 

\x04 Eot (End of Transmission), ASCII 04Hex PDF417, QR-Code, Data Matrix, MaxiCode 
(Mode 3,4 SCM) 

Table 6: Implemented Escape Sequences  
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4.8 Check Digits 

The method for the check digit(s) calculation depends on the respective barcode type. In order to 
make TEC-IT products as user-friendly as possible, a standard method for each barcode type is 
supplied (where applicable). 

► Per default the input can take place with and without a check digit. In the latter case the 
check digit is calculated automatically and added to the barcode data.  
 
Example (EAN13): If you enter 12 digits (= utilizable data), the 13th digit (= the check digit) is 
computed and added automatically. If you enter 13 digits, the check digit is replaced by your 
data and isn‟t calculated. 

 

Check digit enumeration Enumeration 
value 

Check digit calculation methods 

eCDNone 0 No check digit will be computed 

eCDStandard 1 Standard check digit of the selected barcode type is used 

eCDMod10  2 Modulo 10 (usually used with Interleaved 2of5) 

eCDMod43  3 Modulo 43 (suggested for Code39 and Logmars, consist of 1 digit) 

eCD2Mod47  4 Modulo 47 (2 digits) 

eCDDPLeit   5 Method for DP Leitcode 

eCDDPIdent  6 Method for DP Identcode 

eCD1Code11  7 Method for Code11 (1 digit) 

eCD2Code11  8 Method for Code11 (2 digits) 

eCDPostnet  9 Method for USPS Postnet 

eCDMSI1     10 Method for MSI (1 digit) 

eCDMSI2   11 Method for MSI (2 digits) 

eCDPlessey 12 Method for Plessey 

eCDEAN8  13 Method for EAN 8 

eCDEAN13  14 Method for EAN 13  

eCDUPCA   15 Method for UPC A 

eCDUPCE   16 Method for UPC E 

eCDEAN128 17 EAN 128 internal method (Modulo 103) 

eCDCode128 18 Code 128 internal method (Modulo 103) 

eCDRM4SCC 19 Method for Royal Mail 4 State 

eCDPZN    20 Mod-11 Method for PZN 

eCDMod11W7 21 Mod-11 (Weighting = 7)  

eCDEAN14    22 Method for EAN 14 

eCDMod10Kor   23 Method for Korean Postal Authority - Modulo 10 

eCDMod10Pla   24 Method for Planet - Modulo 10 

eCDMod10ItlPst25 25 Method for Italian Postal 2/5 (Modulo 10 based) 

eCDMod36 26 Modulo 36 (ISO/IES 7064) for DPD Barcode 

eCDMod16 27 Modulo 16 for Codabar Barcode 

Table 7: Check Digit Methods and Enumerators 
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5 Application Identifiers (AI) 

5.1 Introduction 

Some barcode symbologies (e.g. EAN-128) use Application Identifiers (AIs) in order to provide 
information about the structure of the encoded data. Application Identifiers are mostly used in 
industry-specific barcode symbologies. 

An Application Identifier (AI) is a prefix (built from 2 to 4 characters) used to identify the meaning 
and the format of the data that follows. AIs have been defined by UCC/EAN/GS1 for identification, 
traceability data, dates, quantity, measurements, locations, and many other types of information.  

The data presented can be alphanumeric or numeric and with fixed or variable data lengths. The 
symbology character FNC1 is used as field separator in connection with variable length data fields.  

► Use FNC1 only with variable length data fields 

► Don‟t use FNC1 after the last data field. 

► Don‟t use FNC1 if the maximal field length is used 

Depending on the barcode symbology (e.g. with EAN-128) you are able to concatenate multiple AIs 
and encode more data fields into one symbol. If an AI is of variable length type and you don‟t use 
the maximum number of characters for this AI, you have to separate the next data field with FNC1. 
FNC1 is specified in the barcode data with the escape sequence “\F” (see section 4.7). 

► For encoding the FNC1 you have to activate Translate Escape Sequences. 

► Do not encode the brackets which are usually used to denote an Application Identifier. TEC-
IT software generates the brackets automatically for the human readable text. 

For more information (e.g. a list of all available AIs) please follow the links below:  
http://www.gs1uk.org/downloads/standards/GS1%20General%20%20Specifications.pdf 
http://www.gs1.org/productssolutions/barcodes/technical/genspecs/index.html 
http://en.wikipedia.org/wiki/GS1-128 

5.2 Examples 

5.2.1 Batch Number 

A batch number is encoded with AI 10. The format of AI 10 is “n2 + an..20”. This means the AI has 
two digits (10) followed by variable length data with maximum 20 characters. 

Description Value 

Data (Text property) 10 + Production Number = 1012345678 

Human readable text (10)12345678 

Encoded data 1012345678 

5.2.2 Multiple AIs within one Barcode 

Two data fields should be encoded in one barcode. Following fields are used: 

Description Value 

Batch number AI (10) – format n2 + an..20 

Item number AI (01) – format n14 

Data (Text property) 10+Batch Number+\F+01+Item Number = 1012345678\F0112345678901234 
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Human readable text (10)12345678(01)12345678901234 

Encoded data 1012345678FNC10112345678901234 

 

► The field separator FNC1 (encoded by the sequence „\F“) has to be used because the batch 
number is a variable length data field and has only 8 characters (and not the maximum of 20 
characters). 

5.2.3 EAN-128 with embedded Check Digit 

Sometimes it is required to calculate a check digit only for a partial content of a barcode. A good 
example is the AI 01 (GTIN) in combination with other data fields within an EAN-128 symbol. 

Description Value 

AI for GTIN 01 

AI for Date 11 

GTIN without check digit 1234567890123 

Production Date 060606 

In our example, the GTIN contains no check digit (e.g. when created based on the EAN-13 
number). The check digit has to be generated only for the first 13 digits of the supplied data and not 
for the full data content. 

Since TBarCode Version 7+ you can use the format property to solve this problem: 

Description Value 

Format property: 01#############^11###### 

Input Data (Text property): 1234567890123060606 

Check Digit Method: EAN-14 (Mod-10) 

Calculated Check Digit: CD = Mod-10 of (1234567890123) = 1 

Result: 01 + 1234567890123 + CD + 11 + 060606 

Data used for encoding: 011234567890123111060606 

5.3 GS1 DataBar Expanded / GS1 DataBar Expanded Stacked 

The mentioned symbologies use an internal data compression algorithm for specific Application 
Identifiers. Compression means that the barcode can encode more data or can be made smaller. 
This optimization takes effect automatically if the AIs are applied in the following predefined order.  

5.3.1 AIs with a Fixed Length 

5.3.1.1 AI(01) and Weight 

AI (01) must begin with an indicator digit of 9 for variable units 

Combinations Description Max. Weight 

AI (01) + AI (3103) Weight in kg with 3 decimal places (n.nnn kg) 32.767 

AI (01) + AI (3202) Weight in pound with 2 decimal places (n.nn lbs) 999.99 

AI (01) + AI (3203) Weight in pound with 3 decimal places (n.nnn lbs) 22.767 

Table 8: Fixed length AIs in RSS Expanded / Expanded Stacked Codes 

5.3.1.2 AI(01), Weight and Date 

Two or three data elements will be used for the barcode: 
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Combinations Description Addition 

AI (01) Must start with 9 for variable units  

+ AI (310n) or AI (320n) For declaration of the Weight n = 0..9 

+ AI (11), AI (13), AI (15), AI (17) For the Date  

Table 9: AIs in GS1 DataBar Expanded / Expanded Stacked Codes 

If the date is not required this order of AIs still leads to a better barcode representation. 

5.3.2 AIs with Variable Lengths 

5.3.2.1 AI (01) and Price 

 

Combinations Description Addition 

AI (01) Must start with 9 for variable units  

+ AI (392x) For the price x = 0..3 

or + AI (393x) For the price in the ISO currency format x = 0..3 

Table 10: Variable length AIs in RSS Expanded / Expanded Stacked Codes 

5.3.2.2 AI (01) 

 

► If AI(01) is needed in the barcode, please ensure it is the first AI encoded (for optimal data 
representation).  

5.4 EAN.UCC Composite Symbology 

The Composite Symbology was designed to hold primary data (like the GTIN or Shipping Container 
Code) in the linear symbol and additional data in the 2D Composite Component. For specific AI 
combinations in the 2D add-on symbol it is possible to perform a data compression (as shown 
below). This leads to a higher data density (= smaller barcode or more encode able characters).  

5.4.1 Compressed Sequences of AIs 

The following AI-sequences can be compressed for higher data efficiency: 

Combinations Description 

AI (11) + AI (10) Date and Lot-Number 

AI (17) + AI (10) Expiration Date und Lot-Number 

Table 11: AIs in Composite Codes 

5.4.2 AI (90) 

AI (90) and the following data (which starts with an upper-case letter or a digit) may be used for 
encoding of FACT IDs. Compression takes place only if AI(90) is the first data element of the 
sequence.  
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6 Barcode Symbologies 

This chapter describes all supported barcode types. For each barcode the following values are 
specified: 

 Symbology Number 
This number is used in some TEC-IT products to specify the barcode symbology. 
Developers are usually specifying the barcode type via an enumeration which is 
documented in the respective developer documentation. 

 Valid characters 
Lists the available characters or character sets which can be encoded with the symbology. 

 Quiet zone 
This is the recommended quiet zone for the barcode symbology in question. Please note 
that the quiet zone often depends on your individual application.  

 Module width 
The recommended minimal module width of the barcode. This value may be adapted to your 
special requirements. 

 Standard print ratio 
This setting describes the print ratio used by TEC-IT software if no custom ratios are 
adjusted. For most applications you can use this default value. 

 Ratio format 
This value serves as a hint for specifying user defined print ratios. 

 Default check digit 
Describes which check digit method is used by default for the barcode symbology in 
question. For 2D codes check digits are not applicable, these codes are using an error 
correction scheme. 

 Possible check digits 
Provides information whether additional or user defined check digits methods may be 
adjusted 

 Size  
Describes the requirements with respect to the symbol size (if available) 

6.1 1D (Linear) Symbologies 

6.1.1 Australian Post Customer 

Symbology number: 63 

Valid characters: “0”..”9”, 8 digits 

Quiet-zone: left/right: 6 mm, top/bottom: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: Automatic (symbology specific).  

Size: see Notes 

 

 

       

 

     

  

 

 

 

   

 

    

   

 

 

  

 

 

12345678  

This barcode is used by the Australian Post for marking shipments. Special code variants are 
available for redirections, replies and so on. The barcode height is between 4.2mm and 5.8mm. The 
module width should be adjusted to 0.47 mms. Usual no readable text is displayed. The length will 
depend on the use of additional bars (code variants Customer 2 and Customer 3). 

Due to its number of bars (37) Australian Post Customer is also called Australia Post 37-CUST.  
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6.1.2 Australian Post Customer 2 

Symbology number: 64 

Valid characters: “0”..”9”, “A”..”Z”, “a”..”z”, Space, “#” 

Quiet zone: left/right: 6 mm, top/bottom: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: Automatic (symbology specific).  

Symbol size: see Australian Post Customer 

 

 

 

  

    

 

     

  

 

 

 

  

       

  

 

 

 

     

   

     

  

 

 

 

12345678ABab  

This is the same barcode as the Australian Post Standard Customer, but with additional 5 
characters for customer specific data. The first 8 characters must be digits. This symbology is also 
called Australia Post 52-CUST (Due to its 52 bars). 

6.1.3 Australian Post Customer 3 

Symbology number: 65 

Valid characters: “0”..”9”, “A”..”Z”, “a”..”z”, Space, “#” 

Quiet zone: left/right: 6 mm, top/bottom: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: Automatic (symbology specific).  

Symbol size: see Australian Post Customer 

 

  

  

 

   

 

     

  

 

 

 

  

        

 

 

  

 

 

  

 

 

             

 

 

 

 

 

  

  

 

   

 

12345678ABCabc  

This is the same barcode as the Australian Post Standard Customer, but with additional 10 
characters for customer specific data. The first 8 characters must be digits. This symbology is also 
called Australia Post 67-CUST (Due to its 67 bars). 

6.1.4 Australian Post Redirection 

Symbology number: 68 

Valid characters: “0”..”9”, 8 digits 

Quiet zone: left/right: 6 mm, top/bottom: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: Automatic (symbology specific).  

Symbol size: see Australian Post Customer 

 

  

  

 

   

 

     

  

 

 

 

    

    

  

 

  

 

 

 

 

12345678  

6.1.5 Australian Post Reply Paid 

Symbology number: 66 

Valid characters: “0”..”9”, 8 digits 

Quiet zone: left/right: 6 mm, top/bottom: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: Automatic (symbology specific).  

Symbol size: see Australian Post Customer 

 

 

   

 

   

 

     

  

 

 

 

    

 

  

 

    

 

 

  

 

12345678  
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6.1.6 Australian Post Routing 

Symbology number: 67 

Valid characters: “0”..”9”, 8 digits 

Quiet zone: left/right: 6 mm, top/bottom: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: Automatic (symbology specific).  

Symbol size: see Australian Post Customer 

 

    

    

 

     

  

 

 

 

    

   

  

  

 

 

  

 

 

12345678  

6.1.7 Bookland 

The Bookland barcode encodes the ISBN number in EAN-13 format followed by a 5 digit 
supplemental code. The barcode data always consists of the digits „978‟ (the EAN article identifier), 
followed by a 9 digit number and one check digit. You can use the EAN-13 with 5 digits add-on for 
encoding. The 5 digit add-on barcode is used to encode the book price. For more information refer 
to section 6.1.46 

6.1.8 Codabar (Rationalized Version) 

Symbology number: 18 

Valid characters: “0”..”9”, “-“, “$”, “:”, “/”, ”.”, ”+”, “A”, “B”, 
“C”, “D” 

Quiet zone: left/right: 10X  

Module width: X = 0.19 mm 

Standard print ratio: 1:3:1:3 

Ratio format: 1B:2B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: User supplied (e.g. Modulo 16) 

Symbol size: +/- 0.066mm Module width Deviation  

 

This code was invented 1972 by Monarch Marking Systems for retail purposes. 1977 the American 
Blood Commission defined Codabar 2 as standard symbology for blood banks (=ABC Codabar). 

The characters “A”, “B”, “C”, and “D” are useable as start or stop characters only. The barcode uses 
2 element-widths and 4 different start/stop-characters (A, B, C, and D). These start/stop characters 
can be utilized for additional information – e.g. "B1234B". The print ratio should be in the following 
range: 1:2 -1:3 (Pr >= 2.25:1). Since the symbology is “self-checking” there is no established check 
sum method. 

The symbology is also known as Code 2 of 7, NW-7, ABC Codabar, USD-4, Monarch, Code-27, 
Ames code, or Rationalized Codabar. 

The “rationalized version” uses 2 different element widths in spite of the original symbology, which 
used 18 different element widths (Standard Codabar).  

► Use the format property to determine the Start and Stop characters (see section 9.3). 

► FedEx is using a special variant of the Codabar barcode. The format of the encoded number 
is as follows: XXXX-XXXX-XXXY with a 4-digit ID at the end. The first 12 digits contain the 
tracking number. The barcode starts with „C“ (start-character) and ends with „D“ (stop-
character). 
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6.1.9 Code 2 of 5 Standard (Code 2 of 5 Matrix) 

Symbology number: 2 

Valid characters: “0”..”9” 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: X>= 0.19 mm 

Standard print ratio: 1:3:4.5:1:3 

Ratio format: 1B:2B:3B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 10 (eCDMod10) 

Symbol size: -- 

 

This is a self-checking code. It is used for industrial applications, article numbering, photo 
development, ticketing. 

6.1.10 Code 2 of 5 Data Logic 

Symbology number: 6 

Valid characters: “0”..”9” 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: -- 

Standard print ratio: 1:3:1:3  

Ratio format: 1B:2B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 10 (eCDMod10) 

Symbol size: -- 

                                  

0123456789  

This symbology is proprietary variant of Code 2 of 5 Standard. 

6.1.11 Code 2 of 5 IATA 

Symbology number: 4 

Valid characters: “0”..”9” 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: X>= 0.19 mm 

Standard print ratio: 1:3:1 

Ratio format: 1B:2B:1S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 10 (eCDMod10) 

Symbol size: -- 

 

This is a self-checking code. Start/stop-characters are identical to Code 2 of 5 Industry. It supports 
distance reading (> 1m) and can be printed with very simple printing techniques. 

It is used for baggage handling in air-transport applications (International Air Transport Agency = 
IATA).  
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6.1.12 Code 2 of 5 Industrial 

Symbology number: 7 

Valid characters: “0”..”9” 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: X>= 0.19 mm 

Standard print ratio: 1:3:1 

Ratio format: 1B:2B:1S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 10 (eCDMod10) 

Symbol size: -- 

                                         

0123456  

6.1.13 Code 2 of 5 Interleaved 

Symbology number: 3 

Valid characters: “0”..”9” 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: X>= 0.19 mm 

Standard print ratio: 1:3:1:3  

Ratio format: 1B:2B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 10 (eCDMod10) 

Symbol size: -- 

 

Code 2 of 5 Interleaved is in wide-spread use (article-numbering, industrial applications). 

This self-checking code offers high data capacity due to encoding pairs of numbers (the first digit is 
encoded in the bars, the second in the spaces). Thus, this symbology can encode only an even 
number of digits. If the number of digits is odd a leading zero will be inserted automatically. 

6.1.14 Code 2 of 7 

This symbology is identical with Codabar 2 Widths and is also known as NW-7 or USD-4. See sec-
tion 6.1.8 

6.1.15 Code 11 

Symbology number: 1 

Valid characters: “0”..”9”, “-“ 

Quiet zone: left/right: 10X 

Module width: X= 0.191 mm 

Standard print ratio: 1:2.24:3.48:1:2.24  

Ratio format: 1B:2B:3B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: 1 check digit (eCD1Code11) – or 
2 check digits (eCD2Code11) 

Symbol size: -- 

 

This symbology is mainly used in telecommunications for marking equipment and components. It 
was invented in 1977 by INTERMEC. It is similar to Code 2 of 5 Matrix. The symbology is not self-
checking therefore 2 check digits are recommended. Code 11 is a high-density code, but requires 
also a high-density output device (mainly because of the print ratio utilized). 
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6.1.16 Code 39 

Symbology number: 8 

Valid characters: “0”..”9”, “A”..”Z”, “-“, “.”, Space, “*”, “$”, “/”, 
“+”, “%” 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:3:1:3 

Ratio format: 1B:2B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 43 (eCDMod43), Modulo 11 
Weight 7 (eCDMod11W7) 

Symbol size: H>=15% of L (H>=6.3 mm!) 
H: Height of the barcode without human 
readable text 
L: width of the barcode  

 

Code 39 is in heavy use in industry, organizations and commerce. It was developed 1974 by 
INTERMEC and got standardized by ANSI MH 10.8 M-1983 and MIL-STD-1189.  

► The start- and stop characters “*” (asterisk) are created automatically and must not be 
included in the input data. They are not displayed in the human readable text. 

Code 39 is a self-checking code. Code concatenation is possible (if the first encoded character is a 
space subsequent barcodes are concatenated by the scanner). Distance-reading is possible (> 
1m).  

6.1.17 Code 39 Extended 

Symbology number: 9 

Valid characters: ASCII-characters between 0..127 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:3:1:3 

Ratio format: 1B:2B:1S:2S 

Default check digit: None (eCDNone) 

Possible check digits: Modulo 43 (eCDMod43), Modulo 11 
Weight 7 (eCDMod11W7) 

Symbol size: H>=15% of L (H>=6.3 mm!) 
H: Height of the barcode without human 
readable text 
L: width of the barcode 

 

Code 39 Extended is rarely used because Code 128 offers much better compression. Code 39 
Extended uses the same symbology as Code 39 but encodes also lower-case letters and special 
characters („+A“ results in a lower case „a“ when scanned). Scanner must be configured correctly 
for decoding Code39 Extended. 

► The start- and stop characters “*” (asterisk) are created automatically and must not be 
included in the input data. They are not displayed in the human readable text. 
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6.1.18 Code 93 

Symbology number: 25 

Valid characters: “0”..”9”, “A”..”Z”, “-“, “.”, Space, “$”, “/”, “+”, 
“%” 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:2:3:4:1:2:3:4 

Ratio format: 1B:2B:3B:4B:1S:2S:3S:4S 

Default check digit: Automatic (symbology specific).  
Modulo 47 (eCD2Mod47) 

Symbol size: -- 

                                        

ABC123-/+  

Code 93 was invented 1982 by INTERMEC to achieve better information densities (compared to 
Code 39). Code concatenation is possible (if the first encoded character is a space subsequent 
barcodes are concatenated by the scanner). 

6.1.19 Code 93 Extended 

Symbology number: 62 

Valid characters: ASCII-characters between 0..127 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:2:3:4:1:2:3:4 

Ratio format: 1B:2B:3B:4B:1S:2S:3S:4S 

Default check digit: Automatic (symbology specific).  
Modulo 47 (eCD2Mod47) 

Symbol size: -- 

                                              

ABab12-/+  

Based upon Code 93 but encodes the complete ASCII character set. One of the four available 
control characters is used to shift into the ASCII-character table. 

6.1.20 Code 128 

Symbology number: 20 

Valid characters: ASCII-characters between 0..127 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:2:3:4:1:2:3:4 

Ratio format: 1B:2B:3B:4B:1S:2S:3S:4S 

Default check digit: Automatic (symbology specific).  
Modulo 103 (eCDCode128) 

Possible check digits: Modulo 10, EAN-14 

Symbol size: -- 

 

Code 128 is heavily used in all areas. It is a modern high-density symbology and was invented 1981 
by Computer Identics.  

TEC-IT software analyzes input data and chooses the best suitable barcode representation with the 
highest data density. This is done by so-called “subset switching”. 3 different internal characters 
(=subsets) sets are used: 

 Code128A = Upper Case + Non-Printable Characters (ASCII 0-31) 

 Code128B = Upper / Lower Case + All Printable Characters 

 Code128C = Numeric with doubled density 

Code128 uses a built-in check digit (Modulo 103). This check digit is part of the code and cannot be 
omitted. It is never printed in the human readable text. Scanners are checking it when reading a 
code but do not deliver the check digit to connected systems.  
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In conjunction with the symbology character "FNC1" this code is also known as UCC-128 / EAN-
128 barcode – see section 6.1.40. 

6.1.21 Code 128 Subset A 

Symbology number: 59 

Valid characters: ASCII-characters between 0..127 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:2:3:4:1:2:3:4 

Ratio format: 1B:2B:3B:4B:1S:2S:3S:4S 

Default check digit: Automatic (symbology specific).  
Modulo 103 (eCDCode128) 

Possible check digits: Modulo 10, EAN-14 

Symbol size: -- 

                                           

ABab123+/-  

This is a variant of Code128 which uses character set (subset) A. It is suitable for encoding upper 
case characters + ASCII control sequences. It switches to other Code128 subsets when required. 

6.1.22 Code 128 Subset B 

Symbology number: 60 

Valid characters: ASCII-characters between 0..127 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:2:3:4:1:2:3:4 

Ratio format: 1B:2B:3B:4B:1S:2S:3S:4S 

Default check digit: Automatic (symbology specific).  
Modulo 103 (eCDCode128) 

Possible check digits: Modulo 10, EAN-14 

Symbol size: -- 

                                        

ABab123+/-  

This is a variant of Code128 which uses character set (subset) B. It is suitable for encoding lower & 
upper case letters. It switches to other Code128 subsets when required. 

6.1.23 Code 128 Subset C 

Symbology number: 61 

Valid characters: ASCII-characters between 0..127 

Quiet zone: left/right: 10X, min. ¼ inch  

Module width: X >= 0.19 mm 

Standard print ratio: 1:2:3:4:1:2:3:4 

Ratio format: 1B:2B:3B:4B:1S:2S:3S:4S 

Default check digit: Automatic (symbology specific).  
Modulo 103 (eCDCode128) 

Possible check digits: Modulo 10, EAN-14 

Symbol size: -- 

                                        

ABab123+/-  

This is a variant of Code128 which uses character set (subset) C. It is suitable for encoding digits. It 
switches to other Code128 subsets when required. 

6.1.24 Code 25 

Uniform Symbology Specification ITF 2-5. Identical to Code 2 of 5 Interleaved. Another alias is USS 
ITF 2-5. 
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6.1.25 DAFT Code 

Symbology number: 93 

Valid characters: “D”, “A”, “F”, “T” or “d”, “a”, “f”, “t” 

Quiet zone: left/right: 2 mm 

Module width: -- 

Standard print ratio: 1:1 

Ratio format: 1B:1S 

Default check digit: None 

Symbol size: -- 

 

DAFT Code is no symbology. It is a technique to generate arbitrary postal codes (like for instance 
the Australian Postal Codes or the Royal Mail 4 State code).  

Each input character stands for a specific bar type and there are 4 different bar types: 

 “D” or “d”: Descender 

 “A” or “a”: Acsender 

 “F” or “f‟: Full 

 “T” or “t”: Transmitter 

 

6.1.26 Deutsche Post Identcode 

Symbology number: 22 

Valid characters: “0”..”9”, 11 digits + 1 check digit 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: -- 

Standard print ratio: 1:3:1:3 

Ratio format: 1B:2B:1S:2S 

Default check digit: Automatic (symbology specific).  
DP Identcode (eCDDPIdent) 

Symbol size: -- 

                             

01.234   567.86  

This symbology is used by Deutsche Post. The code is basically a Code 2 of 5 interleaved 
enhanced with a special check digit calculation.  

6.1.27 Deutsche Post Leitcode 

Symbology number: 21 

Valid characters: “0”..”9”, 13 digits + 1 check digit 

Quiet zone: left/right: 10X, min. ¼ inch 

Module width: -- 

Standard print ratio: 1:3:1:3  

Ratio format: 1B:2B:1S:2S 

Default check digit: Automatic (symbology specific).  
DP Leitcode (eCDDPLeit) 

Symbol size: -- 

                             

01234.567.86  

This symbology is used by Deutsche Post. The code is basically a Code 2 of 5 Interleaved 
enhanced with a special check digit calculation. It is used for encoding the ZIP-Code, Street and 
number of the shipment. 

6.1.28 DOD Logmars 

DOD Logmars stands for Department of Defense Logmars. Same as Logmars (see section 6.1.55). 




