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1. Executive Overview 

This document discusses the use of barcode scanners to scan unique identifiers printed as two-

dimensional barcodes on the outer packaging of medicinal products destined to be sold in the 

European Union and EEA EFTA countries.  It describes a number of issues that can arise when 

barcode scanners are configured to emulate keyboards. 

The document should be read by technical people who need to understand keyboard emulation so 

that they can resolve or prevent issues when scanning unique identifiers.  Towards the end of the 

document, there is a section written for software developers which describes various strategies they 

can adopt to mitigate or avoid issues. 

The EMVS includes the European Hub and National Systems.  These systems are responsible for 

verification and decommissioning of unique identifiers.  They are not responsible for scanning 

barcode identifiers.  Scanning is widely supported by client systems provided independently of the 

EMVS, but which connect to the EMVS to support medicine verification.  As the IT supplier and 

operator of the European Hub and National Systems, Solidsoft Reply is not  responsible for issues 

that may occur with barcode scanners.  The information in this document is provided for guidance, 

only. 

2. Introduction 

The European Medicines Verification System (EMVS) verifies the authenticity of unique identifiers 

printed on the outer packaging of prescription medicines.  Persons who are authorised or entitled to 

supply medicinal products to the public are required by law to use the EMVS to verify the unique 

identifier on each pack before they supply it.  In most cases, they do this by scanning a two-

dimensional barcode.   

 

Figure 1: Two-Dimensional Barcode with Unique Identifier 

These barcodes contain at least four data elements, as follows: 

 PC - Product Code 

 SN - Serial Number 

 Lot - Batch Identifier 

 EXP - Expiry Date  

Client software reads the data transmitted by the barcode scanner, creates the necessary request 

and submits it to the National System for verification.  The National System returns a response 

indicating the authenticity and state of the pack identifier. 
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Many types and models of barcode scanner are available.  There are several ways to connect a 

barcode scanner to a computer.  One way is to configure the barcode scanner to emulate a 

keyboard.  In this case, the computer cannot detect any difference between the barcode scanner 

and a real keyboard.  The barcode scanner converts the barcode data into a sequence of keystrokes 

which it sends to the computer. 

Most barcode scanners support keyboard emulation, and keyboard emulation is very widely used.  

However, problems may occur.  This document discusses the challenges and describes ways to 

overcome or avoid them. 

3. Connecting the Barcode Scanner 

If you plan to use a barcode scanner in keyboard emulation mode, you must first connect the 

barcode scanner to the computer.  Most modern barcode scanners support a USB standard called 

HID (Human Interface Device).  In this mode, you connect the barcode scanner to a USB port.  It 

functions as a USB keyboard device. 

 

Figure 2: USB Connector 

When a barcode scanner is used with older computers, you may need to connect it via a ‘keyboard 

wedge’.  This normally requires the use of a ‘Y’ cable that allows you to connect the computer 

keyboard and the barcode scanner through a single keyboard port. 

Some barcode scanners are configured to emulate keyboards by default.  Others may require 

additional configuration to emulate keyboards.  Please refer to the manufacturer manual.  Many 

manufacturers supply a ‘quick guide’ with their barcode scanners.  The ‘quick guide’ may not 

document all the configuration options.  You can generally obtain the full manual1 by visiting the 

manufacturer website and searching for the model of barcode scanner. 

You configure barcode scanners by scanning special barcodes provided by the manufacturer.  The 

exact approach varies between different makes and models of barcode scanner.  For some models, 

you may need to scan an additional barcode to enter configuration mode before scanning a barcode 

that controls keyboard emulation. 

                                                           
1 The manufacturer manual may not contain all the configuration options for the make and model of your 
barcode scanner.  You may need to contact the manufacturer directly to obtain instructions of more advanced 
configuration. 
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4. Keyboard Layouts 

A two-dimensional barcode contains a sequence of digits, letters and other characters.   Barcode 

scanners use a camera to make images of the barcode.  These images are then processed internally 

by the barcode scanner to produce the sequence of characters.  If the barcode scanner is configured 

to emulate a keyboard, the barcode scanner transmits signals to the computer to represent 

keystrokes.  These keystrokes are equivalent to typing in the sequence of characters on a normal 

keyboard. 

Each keystroke represents a position of a key on a keyboard, rather than a character.   Different 

keyboard layouts map keys to different characters.  The mapped character is selected by software 

running on the computer.  In most cases, this is the operating system (e.g., Microsoft Windows, 

Apple macOS, Linux, Google Android). 

For example, on machines running Microsoft Windows, a UK keyboard maps USB Key 29 to the letter 

‘z’.  A French keyboard maps this key to the letter ‘w’.  A Croatian keyboard maps it to the letter ‘y’.  

A Bulgarian keyboard maps it to the Cyrillic character ю (yu), while a Greek keyboard maps it to ζ 

(zeta). 

 

United Kingdom 

  

 

French 

  

 

Croatian 

  

 

Bulgarian 
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Greek 

Figure 3: Keyboard Layouts and Key Mappings 

Many such differences exist. For example, French and Czech keyboards reverse the shifting of the 

numeric keys.  The unshifted keys that represent digits on a US keyboard mainly represent accented 

characters on a Czech keyboard: 

0123456789  é+ěščřžýáí 

Like Microsoft Windows, other modern operating systems such as macOS and Linux support many 

keyboard layouts, including custom keyboard layouts.  You configure the operating system to use 

one of these layouts, depending on the type of keyboard you connect to your computer.  When a 

barcode scanner sends keystrokes to the computer, the operating system uses the current 

configured keyboard layout to decide which characters each keystroke represents. 

 

Figure 4: Barcode Scanner Keyboard Layouts and Computer Keyboard Layouts 

The barcode scanner must decide which keystroke to perform for each character it reads in the 

barcode.  It does this by using its own internal keyboard layout.  Most barcode scanners support a 

selection of keyboard layouts.  Many barcodes scanners use the US standard keyboard layout as the 

default.  You will need to refer to the manufacturer’s manual to find out how to configure a different 

keyboard layout. 

Many barcode scanners support a smaller list of keyboard layouts than those supported by the 

operating system.  You may not always be able to match the barcode scanner to the operating 

system.  This is a problem.  Because the barcode scanner and operating system keyboard layouts are 

different, some keystrokes sent by the barcode scanner will be mapped to the wrong characters on 

the computer.  This means you cannot reliably read unique identifiers. 
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Character
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Unique identifiers contain serial numbers and batch (lot) identifiers which can use any of the 82 

‘invariant’ printable characters defined in the ISO/IEC 646 standard which is based on the ASCII 

character set.  GS1 call this ‘Character Set 82’.  The characters are invariant because they are the 

same for all national variants of the ISO/IEC 646 character set.  Latin keyboard layouts generally 

support all the characters in Character Set 82.  If a keyboard layout does not support the full 

character set, it is not compatible with medicine verification.  However, many manufacturers limit 

the characters they use in unique identifiers according to published guidelines.  Incompatible 

keyboard layouts that support Latin characters may be able to handle this smaller non-standardised 

character set.  

See the following document maintained by Medicines for Europe: 

https://www.medicinesforeurope.com/docs/European%20Pack%20Coding%20Guideline%20V4_0.pdf 

If the computer keyboard layout is for a non-Latin script such as Cyrillic, Greek, Arabic or Hebrew, 

and your barcode scanner supports this keyboard layout, you may still be able to scan barcodes 

successfully when emulating the keyboard.  This depends on the capabilities of the barcode scanner.  

Some barcode scanners automatically use the Numeric Keypad approach described later in this 

document to transmit Latin characters. 

  

 Whenever possible, configure the barcode scanner to use the same keyboard layout as the 

 computer. 

 

5. ASCII Control Characters 

Manufacturers of medicinal products follow internationally recognised standards when printing 

unique identifier barcodes.  Most barcodes use ‘FNC1’ syntax to represent the unique identifier.  The 

data elements conform to rules provided by GS1.  These barcodes use a function character to delimit 

some of the data elements.  Barcode scanners normally transmit this character as an ASCII 29 

control character.  In the ASCII character set, these are characters with values between 0 and 31.  

The ASCII 29 control character is called a Group Separator (<GS>).  ASCII 29 is not the most 

appropriate control character to use, but it is easy to remember that GS1 barcodes use <GS> 

characters to delimit fields. 

Packs destined for the German market often use a different syntax called Format 06.  Manufacturers 

can also use a similar syntax called Format 05 for GS1 unique identifiers, although this will be rarely 

used, if ever.  Like FNC1 barcodes, Format 06 barcodes use ASCII 29 control characters as delimiters.  

However, they also use ASCII 04 (End-of-Transmission) and ASCII 30 (Record Separator) control 

characters.  They may even contain other control characters such as ASCII 28 and ASCII 31, but these 

characters are never used in the unique identifier data. 

Keyboards don’t have any keys that represent ASCII control characters.  However, keyboard users 

may be able to type these characters using key combinations.  This depends on the keyboard layout. 

https://www.medicinesforeurope.com/docs/European%20Pack%20Coding%20Guideline%20V4_0.pdf
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You may be able to type ASCII control characters by holding down the Control key and pressing 

another key.  Historically, this was the key on a US keyboard that represents the character that has a 

numeric value equal to the numeric value of the ASCII control character plus 64.  To enter ASCII 29 

on a US keyboard, hold down the Control key and press the ] key.  This character is ASCII 93. 

Most barcode scanners transmit keystrokes for ASCII control characters.  However, different barcode 

scanners support this in different ways.  Some barcode scanners honour the barcode scanner 

keyboard layout, sending the correct keystrokes for that layout.  Others use a defined set of 

keystrokes, regardless of the barcode scanner keyboard layout.  This generally includes a set of 

keystrokes based on the historic approach described above, but they may also support alternative 

keystroke sets.  Some scanners support configurable modes where control characters are 

represented by a sequence of normal characters which may be pre-defined or programmable. 

Consider a US keyboard layout.  To enter ASCII 29, hold down the Control button and press ] (USB 

Key 48): 

 

Figure 5: Entering ASCII 29 Group Separator on a US Keyboard 

On a Dutch (Netherlands) keyboard, you enter ASCII 29 by holding down Control and pressing ° (USB 

Key 46). 

 

Figure 6: Entering ASCII 29 Group Separator on a Dutch (Netherlands) Keyboard 

When a barcode scanner is configured as a Dutch (Netherlands) keyboard, some barcode scanners 

transmit keystrokes for Ctrl-USB Key 46 in accordance with the keyboard layout.  Others transmit 

keystrokes for Ctrl-USB Key 48 following the historic convention that applies to US keyboards.  In this 

case, the barcode scanner generally sends the keystrokes, even if the barcode scanner keyboard 

layout does not support control characters.  It may be possible to configure barcode scanners to 

transmit keystrokes according to some other convention – e.g., as Function Key keystrokes or as 

Control-Shift+key combinations. 

Fortunately, most keyboard layouts that support entry of ASCII control characters follow the historic 
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convention for US keyboards.  Dutch keyboards are the exception, rather than the rule.  Most 

barcode scanners, therefore, will output the same keystrokes for most barcode scanner keyboard 

layouts.  If the barcode scanner does not transmit keystrokes to represent ASCII control characters,  

it cannot be used to reliably scan unique identifiers.   

If the computer keyboard layout does not support entry of ASCII control characters, or if it defines 

different keystrokes to the keystrokes transmitted by the barcode scanner, then the operating 

system cannot map the keystrokes to those characters.  However, if the barcode scanner sends 

keystrokes, these can still be detected by applications that are designed to do this.  This is discussed 

later in this document. 

In some cases, the keystrokes transmitted by the barcode scanner may result in the wrong ASCII 

control character being reported to the application.  For example, a Croatian keyboard maps USB 

Key 48 to the ASCII 27 character (Escape).  If the barcode scanner transmits keystrokes for an ASCII 

29 according to a predefined definition based on historical US keyboard conventions, the ASCII 29 

control character will be reported to the application as an ASCII 27. 

The unique identifiers for medicinal packs destined for the German market often use PPN product 

codes encoded using the IFA standard and Format 06 syntax.  In this case, the barcode also contains 

ASCII 30 and ASCII 4 control characters.  This increases the likelihood of encountering mismatches 

between the barcode scanner and the application.  For example, you may be able to scan GS1-

encoded barcodes, but not IFA-encoded barcodes on packs destined for the German market. 

If you use Microsoft Windows, you can easily test if you are able to scan barcodes correctly.  Open 

the Windows Console.  To begin with, test the capabilities of the computer keyboard layout by 

attempting to type ASCII control characters: 

ASCII control Character Keystroke  Windows Console Representation 

ASCII 29   <GS> Control-] ^] 

ASCII 30   <RS> Control-^ ^^ 

ASCII 04   <EOT> Control-D ^D 

Table 1: Typing ASCII Control Characters in the Windows Console 

If you can see the correct representation of an ASCII control character, you know that the character 

is supported by the computer keyboard layout.  You can now extend the test to include the 

behaviour of your barcode scanner.  Connect the barcode scanner to the machine and make sure it 

is configured to emulate a keyboard.  Click into the Windows Console, so that it has focus, and then 

scan a barcode.  Look for the representation of ASCII control characters in the string of characters 

reported to the Windows Console.  If you can see the expected representation, you know that the 

combination of the scanner, scanner keyboard layout and computer keyboard layout supports the 

scanning of the ASCII control character. 

5.1 Keyboard Shortcut Conflicts 

When you scan a barcode that contains an ASCII control character, this may conflict with keyboard 

shortcuts.  Many applications, including web browsers, detect specific key combinations which they 
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interpret as keyboard shortcuts.  Keyboard shortcuts are application specific.  They often include 

Control-key combinations. 

To demonstrate the issue, create a new document using Microsoft Word2 and scan a barcode 

containing an ASCII 29 character.  Make sure your barcode scanner is configured to use the same 

keyboard layout as your computer and that it supports entry of ASCII 29 characters using keystrokes 

for Control-].  This is a shortcut in Word for incrementing the font size by 1 point.  Each time you 

scan a barcode into Microsoft Word, the font size will increase. 

If the barcode scanner is configured to use a different keyboard layout than the computer, scanning 

a barcode may trigger a different keyboard shortcut.  For example, if your barcode scanner is 

configured to emulate a US keyboard, but your computer is configured to use a Spanish keyboard 

layout, and you scan a barcode while using the Google Chrome browser, the zoom function may be 

triggered.  This is because the ] key on a US keyboard is in the same position as the + key on a 

Spanish keyboard.  Google Chrome receives keystrokes for Control-+ which is the shortcut for 

increasing the zoom setting.  A web application may contain script that prevents the keyboard 

shortcut from triggering. 

6. Numeric Keypads 

If your keyboard layout does not support ASCII control characters or any other valid unique identifier 

characters, you may still be able to use the barcode scanner by configuring it to emulate a numeric 

keypad. 

   

Figure 7: Numeric Keypad 

This approach works because a numeric keypad can be used to enter characters by holding down the 

Alt key and typing in a number representing the character.  To type in an ASCII 29 character, hold 

down the Alt key and type 029.  Release the Alt key to enter the character. 

                                                           
2 This has been tested on Microsoft Windows using Word 2016. 
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Barcode scanners that support numeric keyboard emulation generally support entry of characters by 

emulating the Alt-key technique.  They can therefore be used to enter all the characters in the 

barcode accurately, regardless of the keyboard configuration of the computer.  However, you may 

run into problems. 

 Some barcode scanners don’t support numeric keypad emulation. 

 Some barcode scanners don’t support the Alt-key technique for typing in characters. 

 Some barcode scanners don’t support the Alt-key technique by default when configured to 

emulate numeric keypads.  They may require additional configuration. 

 The speed of data entry may be noticeably slower when emulating numeric keypads.  You 

may however, be able to improve data entry speed on some makes and models of barcode 

scanners through additional configuration. 

 If you connect the barcode scanner using a keyboard wedge (e.g., a ‘Y’ cable connecting 

both the keyboard and the barcode scanner to a single port), you may need to configure the 

barcode scanner to emulate the Numlock state.   Numlock is a toggle key included on 

keyboards which incorporate a numeric keypad.  The Numlock key is used to switch the 

numeric keypad between numeric data entry mode and a cursor key mode. 

  

 If your keyboard layout does not allow entry of ASCII control characters, and especially ASCII 

 29 Group Separator characters, try configuring your barcode scanner to emulate a numeric 

 keypad. 

 

Some barcode scanners do not handle entry of ASCII control characters correctly in numeric keypad 

mode.  One common issue is that ASCII 29 (Group Separator) characters are entered by sending 

keystrokes for the combination of the Alt key and the sequence ‘29’, rather than ‘029’.  In this case, 

the ASCII 29 character may be reported to the application as the ↔ character.  Application software 

may need to handle this, interpreting ↔ as an FNC1 delimiter for GS1 barcodes. 

7. Caps Lock Issues 

When you verify a unique identifier, your computer must represent the identifier exactly as recorded 

in the barcode.  This includes the case of any letters.  If the barcode contains a lower-case letter, the 

computer must not convert it to an upper-case letter before sending it to the National System. 

You may experience problems with unexpected case conversion or issues with ‘shifting’ (unexpected 

output of the Shift character instead of the expected character).  This is caused by the use of the 

Caps Lock key on the keyboard attached to the computer.  If the Caps Lock key is switched on, the 

scanned characters may be capitalised or shifted. 

 

Figure 8: Caps Lock Key 
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When Caps Lock is switched on, the computer maps keystrokes to characters as if the Shift key was 

being held down.  The exact behaviour depends on the keyboard layout.  For some keyboard 

layouts, Caps Lock only affects alphabetic letters, automatically resolving the keystrokes to capital 

letters.  Other keyboard layouts treat Caps Lock as a Shift Lock key.  All characters are ‘shifted’ when 

Caps Lock is on.   If Caps Lock is on and the Shift key is held down when another key is pressed, the 

keystroke is mapped to a character as if Caps Lock was off. 

Caps Lock is a toggle key.  Each time it is pressed, it switches between the on and off states.  Some 

platforms allow keyboards to be configured so that Caps Lock can be switched off by pressing and 

releasing the Shift key.  In this case, the behaviour of the keyboard closely resembles the behaviour 

of a mechanical typewriter keyboard. 

If Caps Lock is switched on, and you use a barcode scanner to scan a barcode, the reported 

characters may differ from those in the barcode.  The case of letters in the barcode data may be 

reversed, and other characters may be shifted, depending on the keyboard layout.   However, the 

exact behaviour depends on several factors, including the barcode scanner keyboard layout, the 

computer keyboard layout and the barcode scanner capabilities. 

On many platforms, barcode scanners can detect the current state of the Caps Lock key on the 

computer keyboard.  Some barcode scanners take advantage of this by automatically modifying their 

behaviour to compensate for Caps Lock.  For example, the barcode scanner may automatically 

generate keystrokes to shift certain characters so that the correct case or character is reported to 

the client application.  They may even toggle Caps Lock on and off for certain barcode scanner 

keyboard layouts.   However, take care if you also use the computer keyboard.   If Caps Lock is on, it 

may be left in the off state after a barcode has been scanned.  If the computer is configured to allow 

Caps Lock to be switched off by pressing the Shift key, Caps Lock will generally be switched off after 

a barcode is scanned if the barcode contains any capital letters. 

Many barcode scanners do not provide automatic Caps Lock detection and handling by default.  

Instead, they must be configured to operate in a Caps Lock-aware mode.  The exact behaviour of 

these modes may vary between different makes and models of barcode scanner.  Some barcode 

scanners do not offer any support for handling Caps Lock.  They can only be used to scan unique 

identifiers correctly when Caps Lock is switched off. 

 

 If possible, ensure that Caps Lock is not switched on when performing barcode scanning. 

 If you must have Caps Lock switched on, choose a barcode scanner that automatically 

 compensates for this when emulating a keyboard.  You may need to configure the barcode 

 scanner to switch this feature on.  Alternatively, configure the barcode scanner to emulate 

 a numeric keypad. 

 

There are several reasons why users may want to keep Caps Lock switched on.  They may use the 

keyboard for data entry where data is always entered in uppercase.  On some platforms, they may 

use the Caps Lock key to switch between different keyboard layouts (e.g. for Latin and non-Latin 
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scripts) or input methods. 

Some barcode scanners can be configured to convert all letters to upper-case or lower-case 

characters.  These features should never be used as they will lead to incorrect data . 

8. Prefixes and Suffixes 

Many barcode scanners provide configurable support for prefixes and suffixes.  This additional data 

is transmitted with the data recorded in the barcode.  If the barcode scanner is configured to 

emulate a keyboard or numeric keypad, the barcode scanner generates and transmits keystrokes for 

this additional data. 

As a general rule, you should not configure the barcode scanner to add prefixes or suffixes unless 

required to do so for a specific application.  However, there are two exceptions, described in the 

following subsections. 

8.1 AIM Identifiers 

AIM identifiers are standard three-character prefixes that indicate the type of barcode observed by 

the barcode scanner.  By law, unique identifiers must be printed as Data Matrix two-dimensional 

barcodes using ECC 200-level error checking and correction or higher.  For most unique identifier 

barcodes, the AIM identifier is ]d2.  For some packs, including packs intended for the German 

market, the AIM identifier is ]d1. 

 

Figure 9: Data Matrix ECC 200 Barcode 

GS1 recommends that you configure your barcode scanner to transmit AIM identifiers.  However, 

many barcode scanners do not enable this feature by default, and some barcode scanners do not 

support AIM identifiers.  In addition, the application software used to perform verification and 

decommissioning of unique identifiers may not recognise these identifiers.  AIM identifiers should be 

used where possible.  Application software can use the AIM identifier to detect if the user has 

scanned an incorrect barcode on the outer packaging of a pack (e.g., a linear barcode). 

8.2 End-of-Line Sequences 

If you configure your barcode scanner to emulate a keyboard or numeric keypad, you should 

consider configuring the barcode scanner to add an end-of-line character or character sequence as a 

suffix.  This might be a Carriage Return character (ASCII 13) or a Carriage Return and Line Feed 

sequence (ASCII 13, ASCII 10).   

By transmitting an end-of-line sequence, the barcode scanner signals that it has transmitted the 

entire content of the barcode.  However, you should only use an end-of-line suffix if your client 

application software detects and handles the suffix correctly.  The software should not attempt to 
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pass the end-of-line suffix on to the National System as part of the unique identifier content. 

Client applications may handle the absence of an end-of-line character or character sequence.  One 

common approach is to detect a period of time in which no keystrokes are transmitted by the 

barcode scanner.  If such an interval occurs after transmission of keystrokes, the application can 

infer that the barcode scanner has transmitted the entire content of the barcode and attempt to 

submit the transmitted data to the National System. 

9. Timing Issues 

Many applications use timers to detect the end of transmission of characters by the barcode 

scanner.  This can lead to problems.  The barcode scanner sends keystrokes to the computer at a 

certain rate.  If this rate is too slow, some client applications detect end-of-transmission prematurely 

before the entire contents of the unique identifier is received.  If the rate is too fast, the application 

may fail to receive all the characters.   Many barcode scanners include configuration options to 

control the rate at which keystrokes are sent to the computer, but this is not supported by all 

barcode scanners.  If your application regularly reports badly formed unique identifiers,  you may 

need to configure your barcode scanner to reduce or increase the interval between transmission of 

keystrokes.   

The rate at which keystrokes are read can depend on addition factors such as the device driver 

software and internal handling of keyboard input.  Keyboard input can be affected by factors such as 

current CPU usage, use of accessibility features, operating system or BIOS configuration, hardware 

issues, etc. 

10. Development Strategies 

If you are a software developer who is building a client application, you may be able to implement 

code to help reduce the impact of barcode scanner-related issues.  This section describes some of 

the strategies you may wish to consider. 

10.1 Keyboard Event Handling 

Modern operating systems represent keystrokes using events.  These events provide information 

about the key that was pressed or released.  For example, the Microsoft Windows operating system 

provides WM_KEYDOWN and WM_KEYUP event messages each time a key is pressed and released.  

These event messages are routed to the current window where they are handled by a ‘message 

loop’ built into the application.  The message loop in most Windows applications uses the operating 

system to resolve each WM_KEYDOWN event message to a character, in accordance with the 

configured keyboard layout.  This generates an additional WM_CHAR event message. 

Your application can customise event message handling.  It may ignore certain keystrokes or provide 

a customised interpretation of keystrokes.  It does not have to use the operating system to resolve 

characters.  It may not honour the configured keyboard layout.  However, you will probably use a 

pre-defined framework to build your application which will handle events in a predictable manner 

and rely on the operating system to resolve characters according to the current keyboard layout. 
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Most development frameworks convert system-level event messages to application-level events 

which can be processed by custom event handlers.  You can write event handler code to control the 

interpretation of keystrokes and implement application-specific logic. 

If your client application is designed to receive input from barcode scanners, the users of your 

application may need to configure the barcode scanner to comply with the requirements of your 

application.  You may need to provide specific guidance on barcode scanner configuration, and may 

even dictate which makes and models of barcode scanner can be used with your application.   

10.2 Character Mapping 

Most barcode scanners default to emulating US keyboard layouts.  To reduce the need for users to 

configure their scanners, you may decide to implement a character mapping technique within your 

application that converts each character reported back to the actual character in the barcode. 

If a barcode scanner that emulates a US keyboard is attached to a computer that uses a Czech 

keyboard layout, the contents of the unique identifier will not be represented correctly within your 

application. 

Original barcode data 010477298543159410J378+BL109F<GS>1723020721109468380514 

US  Czech representation é+éčýýěíářčš+říč+éJšýáˇBL+éíF<GS>+ýěšéěéýě++éíčžášáéř+č 

Table 2: Keyboard Layout Mismatch 

Careful inspection of the data reveals a one-to-one correspondence between the original characters 

and the characters reported to the application.  For example, a 0 in the original data is always 

represented as é.  1 is always represented as +. 

Unfortunately, the one-to-one correspondence does not apply in every case.  Many keyboard 

layouts support dead keys.  When the user presses a dead key, the computer keyboard layout 

interprets it as a modifier key that controls the interpretation of the next key that is pressed.  For 

example, typing the ˇ key on a Czech keyboard modifies the interpretation of the next key.  If the 

next key is c, e, l, n, r, s, t or z, this keystroke is interpreted as a single character with an accent – e.g., 

č.  If the user presses some other key, the keystroke is interpreted as two characters – e.g., ˇb. 

You may find it challenging to build a map that supports dead keys.  In the example above, the US 

keyboard layout maps the + character to the same physical key that represents the ˇ key on a Czech 

keyboard.  The + character can be used in unique identifiers e.g. in batch identifiers.  Your map will 

have to take this into account by considering each combination of the + character and the next 

character printed after it in the barcode.  Consider the following batch identifiers: 

Batch Identifier Number of characters US  Czech representation Number of characters 

J378+BL109F 11 JšýáˇBL+éíF 11 

J378+CR093T 11 JšýáČRéíšT 10 

Table 3: Dead Key Output 

You must take into account every possible dead key combination to determine how to interpret 

characters reported to the application, turning certain characters (e.g., Č in the example above) into 
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a sequence of two characters (+C). 

Some keyboard layouts allow multiple dead keys to be chained to enter certain characters.  

Fortunately, this feature is rarely used.  Similarly, some keyboards support ‘ligatures’ in which a 

single key press may result in the output of multiple characters.  This feature is mainly used in non- 

European keyboard layouts (e.g., to enter currency abbreviations) and is unlikely to conflict with the 

data contained in unique identifiers. 

You cannot implement reliable mapping for certain combinations of barcode scanner keyboard 

layout and computer keyboard layout.  For example, some keyboard layouts do not support all the 

characters that can be used in unique identifiers.  Others define multiple keys for the same 

character.  If the barcode scanner keyboard layout uses these keys to represent different characters 

in the unique identifier, you cannot map the reported character back to the original character.  

Keyboard layouts that support dead keys may introduce additional ambiguities.   

Some keyboards are designed to be used with Input Method Editors (IMEs).  An IME is a software 

programme that maps complex sequences of key presses to characters and reports those characters 

to application programmes.  IMEs are widely used to handle keyboard input for Far Eastern 

languages such as Chinese, Korean and Japanese.  However, they are not generally used for 

European languages.  In most cases you cannot feasibly build a map for use with IMEs.  For example, 

a Chinese IME might accept a sequence of up to six keys to enter a single character.  There are over 

300 billion six-character combinations for the characters allowed in a unique identifier. 

This section describes mapping in terms of the characters reported to the client application.  In some 

cases, it may be possible to map directly in terms of the scan codes or key codes reported via the 

operating system.  These are the codes that represent the physical keys that have been pressed 

rather than the characters to which those keys are mapped.  This can simplify the mapping process, 

but is not always possible to implement.  For example, some web browsers provide access to key 

codes while others do not.   

10.3 Inferring ASCII Control Characters 

Some keyboard layouts do not support the entry of ASCII control characters such as the ASCII 29 

Group Separator character used by GS1 as a field delimiter.  In this case, you may still be able infer 

these characters reliably.  For example, a Slovak keyboard layout does not support the entry of ASCII 

29 using Control-].  As we saw earlier in this document, the barcode scanner may still emit a 

sequence of keystrokes for the ASCII 29.  While these keystrokes cannot be resolved to ASCII 29 by 

the operating system, they can still be used to reliably infer the entry of ASCII 29. 

If the barcode scanner does not emit any keystrokes for the ASCII 29 character, there is no reliable 

way to infer the presence or location of this character within the barcode data.  In this case, the 

barcode scanner cannot be used to read unique identifiers in its current configuration.  It may be 

possible to use the barcode scanner in some other configuration.  For example, it may still be 

possible to configure the barcode scanner as a numeric keypad. 
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10.4 Using Alternative Connections 

Keyboard emulation provides a simple way to connect barcode scanners to computers.  However, as 

we have seen, you may have problems representing the unique identifier accurately.  You may be 

able to use a different type of connection that allows the barcode data to be transmitted directly as 

a character sequence, rather than keystrokes.  These connection types often require additional 

installation of device drivers and configuration of the barcode scanner, but do not suffer the 

drawbacks of keyboard emulation described in this document. 

One approach is to connect the barcodes scanner to a physical or virtual COM port.  For modern 

computers, this is generally via a USB port using a COM Port emulation driver.   Other approaches 

include OPOS/UPOS/JavaPOS device driver software designed for use with Point-of-Sale systems. 

The following diagram illustrates various ways in which barcode scanners may be connected to 

computers. 

 

Figure 10: Connecting Barcode Scanners to Computers 

It may not always be possible to write application code to use these connection types.  For example, 

web-based applications delivered by a browser are ‘sandboxed’ for security reasons, and cannot 

access COM Port input.  They can only work with keyboard input. 
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11. Summary 

Most client systems that connect to a National Medicines Verification System must support the use 

of barcode scanners to verify and decommission the unique identifier printed on the outer 

packaging of each pack of medicinal product.  In many cases, the most convenient approach is to 

configure the barcode scanner to emulate a keyboard. 

Several issues can arise when emulating keyboards.  If the barcode scanner is not configured to 

emulate the same keyboard as the computer keyboard, the wrong characters may be reported to 

the application.  It may be necessary to program the client software to map the reported characters 

back to the original characters.   

Barcodes contain ASCII control characters.  These are used to delimit fields and records.   The 

handling and representation of these characters depends on several factors including keyboard 

layouts and the capabilities of the scanner.   There is no universal standard that applies in all cases, 

and different scanners handle ASCII control characters in different ways. 

The Caps Lock key on the computer keyboard affects input from a barcode scanner that emulates a 

keyboard.  If Caps Lock is switched on, this may reverse the case of letters.  Depending on the 

keyboard layout, this may also shift other characters.  However, the behaviour differs between 

barcode scanners.  Barcode scanners can detect the current Caps Lock state and alter their 

behaviour accordingly.  Again, there is no universal standard to define barcode scanner behaviour. 

One way you can overcome many keyboard emulation issues is to configure your scanner to emulate 

a numeric keypad, rather than a keyboard.  This is supported by many, but not all, barcode scanners.  

Different barcode scanners support numeric keypad emulation in different ways. 

You should take care to ensure that the barcode scanner does not output any unexpected prefixes 

or suffixes.  If your application supports it, then best practice is to configure your scanner to output 

AIM prefixes and end-of-line suffixes. 

Timing issues can prevent applications from detecting the full data contained in a barcode.  You may 

need to configure your scanner to change the rate at which keystrokes are sent.  In some cases, you 

may need to reduce the interval between keystrokes to increase the rate at which they are sent.  In 

other cases, you may need to increase the interval between keystrokes to reduce the rate at which 

they are sent. 

If you are a software provider who supplies client system applications, you can adopt a number of 

strategies to address issues related to keyboard emulation.  One approach is to carefully control the 

barcode scanner hardware that you allow to be used with your software.  By limiting the use of your 

application with a single model of barcode scanner, or a small number of models that exhibit similar 

behaviour, you can ensure that barcodes are read reliably. 

Another approach is to customise event handling within your application.  You can implement 

custom character mapping to map between the characters reported to your application and the 

original characters in the barcode, and to infer ASCII control characters.  This is a complex subject 
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that may still require you to limit the barcode scanners that can be used with your software. 

You can adopt an alternative connection approach such as receiving barcode scanner input via a 

COM port.  This avoids keyboard emulation issues, but may require more complex set-up and 

configuration of barcode scanners. 
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