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Encode 

How to create a 1k MIFARE Classic file 

CardStudio Encode allows you to encode data from your PrintStudio project onto a smart card. With CardStudio Encode, 

CardStudio introduces a new file format that is used to contain all information related to the encoding of the card, which can 

easily and securely be shared with other parties who collaborate on the same project. 

Contactless Encoding 

CardStudio Encode currently supports the encoding of Ml FARE Classic, Plus and DESfire cards. Encoding is done using card 

printers that are fitted with a "reader" such as the HID Omnikey or the Springcard Crazy Writer. 

SmartCard Editor 

The SmartCard Editor is a tool that is made available to all users of the CardStudio software package. This tool allows you to 

create an encoding template for Ml FARE Classic, Plus and DESfire cards using all the major features for each of the 

standards. 

SrnartCard 

Editor 

Create a MIFARE Classic 1K example template using the Smartcard Editor 

Launch the SmartCard Editor, which will open to a blank window. Choose "File"+ "New"+ "Mifare Classic (1k)". 

New 

Open Ctrl-0 

Import 

Close 

Save Ctrl+S 

Save A5 ... 

�ZEBRA 

M1fare Classic (4K) 

M1fare Plus (21() 

M1fare Plus (41() 

Desfire 

file !::!elp 

Card serial number byte order: I Most significant byte first (mirrored) "' I 
D Enable MAD (Mifare Application Directory) 

Sector 0 

D Include sector in CCI 

Description: 

0 Sector access settings {security) 

Read: Key A & B Write: KeyB 

Sector 0 

Sector 1 

Sector 2 

Sector 3 

Sector 4 

Sector 5 

Sector 6 

Sector 7 

Sector 8 

Sector 9 

Sector 10 

Block O, 

Block 1 

Type: Data 

Type: Data Read: Key A & B Write: Key B 

Block 3, 

Sector11J 

Sector 12 

Sector 13 

,_._._. 

Sector data 

Created new CCI 

Type: Data Read: Key A & B 

Key A 

Read: !'-.one Write: Key B 

Write: KeyB 

Access area 
Read: Key A & B 

(Manufacturer block, read-only) 

Key B (trailer) 

Write: Key B Read: None Write: Key B 
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Step 1. Click on Sector 1 and add dynamic data to this sector 

When creating an encoding file, we usually do not add data to sector 0. This is where the manufacture data is stored (serial 

number) so we will add data to Sector 1. Keep the "Card Settings" as it already is set and click on Sector 1. 

Name the sector 

Check the box to include sector 1. into the encoding file. This sector will be used by for example the Access Control system, 

so we will name the description: Access Control 

Sec orO 

Sector 1 

Sec or2 

Sec or 3, 

Sector 1 

� lndu:dle sector in CCI 

Des.cription: IAcce.ss Corntirol 

1 G Sec or access settings (security)

Set the Sector Access settings 

For an external system to access the information in this sector they will need a key. Usually they provide you with the keys 

for your smart card, but you could also choose to generate the keys using the SmartCard Editor and give the keys to the 

access control organization who will need these keys. For this example, we will use the standard keys, so it will be easy to 

access this sector. Key A is mostly for read access and Key B for write access. We will keep the read and write settings for 

the sector blocks as is. 

Enter for key A and key B the keys: FFFFFFFFFFFF 

Sector 1 

Sector 2 

Sector 3 

Sector 4 

Sector 5 

Sector 6 

Sector 7 

Sector 8 

Sector 9 

� Include sector in CCI 

Description: I Access Control 

0 Sector access settings {security) 

Key A: 

Key 8: 

Block 0: 

Block 1: 

Block 2: 

Block 3: 

I FFFFFFFFFFFF 

I FFFFFFFFFFFF 

[iype: Data 

I Type: Data 

I Type: Data 

Key A 

Read: Key A & B 

Read: Key A & B 

Read: Key A & B 

I I Generate key 

I I Generate key 

Write: Key 8 7

Write: Key 8 -I 
Write: Key 8 ·I 
Access area 

I 
I 

Sector 10 

Sector 11 

Read: None Write: Key B Read: Key A & B Write: Key 8 

Access settings: 178 77 88 DOI (byte representation of above settings) 

Add Dynamic Data to Secor 1. 

KeyB 
Read: None Write: Key B 

(trailer) 

Go to the Sector data area, click on the dropdown menu to select dynamic data and click on the "Add" button. We added a 

dynamic field to the sector and to be able to recognize it when we are connecting the encoding file to the PrintStudio 

project, we will name the Field: IDnumber. We will keep the rest of the data settings, but will change the encoding to: utf-8 

Sector data 

Data block 

Empty space • I IAdd"7
Empty space 

•. D.Y.�Arriic_��t-�---······_j 
Constant data 

Card seria I number 

Sector data 

Data block 

Format � [ftt-aligni_J Field: IIDnumber I El
G 

Length:� Description:�------�� 

Encoding: � Padding byte value: [QQ] 

Fallback value: �--� 

Step 2. Save your Mifare Classic Encoding File 

I I I I I I I I I I I I I I I 

The encoding file is created and setup to write the dynamic data {IDnumber) from the project to the smartcard to sector 1. 

Save and name the file and give the file a password. 
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Encode 

How to add a trigger to a project that reads the card serial number 

Step 1. Open your project 

Open an existing project with card designs and data. 

Step 2. Create an extra column for the card serial numbers 

We want to add an extra column to the project, so PrintStudio can write the card serial number for a record that has been 

printed to the card serial number column in the project. 

Go to "Edit" in the main menu and go to "Project Settings" and click on "Project Structure". Click on "Add new property" and 

name this text data column: 

Card Serial Number. 

• D X 
!II Project settings 

_. General settings 
Detail view 
Gallery view 
Biometric settings 
Card designs 

:ard dSMittinment 
lllf.ifi#."2:! _ ___: 
Triggers 
Manage project 

.1 b:ternal databases 
D.a·ta sources 
Image sources 

_. Card encoding 
Encoding settings. 

Project structure 

Name Type Required Unique Default value 

�lc_ar_d_Se_r _ia_lN_u_m_be_r ___ ��lr_�_t ___ -�I □ □ 

Add new property 

... 

Save Cancel 

Keep the data type "text". Now click on "Save". 
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Step 3. Add the trigger after printing to read the card serial number to your project 

Go to "Edit" in the main menu and go to "Project Settings" and click on "Triggers". We will now add a trigger on the event 

"after printing". Click on the event "After printing". Now select the data field from the dropdown we would like to add a 

trigger on "Card Serial Number" and click on "Add Trigger". 

• □ X 
911 Project settings 

A General settings 
Detail view 
Gallery view 
Biometric settings 
Card designs 
Card design assignment 
Project structure 
Triggers 

Manage proje<:t 
.. External databases 

Data sources 
Image sources 

.. Card encoding 
Encoding settings 

Triggers 

Events: 

Before printing 

After creating a new record 

After adding a passport photo 

After adding a signature 

After exporting a record 

After successful encoding 

After printing failure 

Set the trigger to "Set card serial number" 

After printing 

These actions are performed on a record when a printer has successfully 
printed that record: 

Property Action 

[Card_ Serial_ Number _____________________________________________________ ! • 
IDnumber 
Firstname 
Surname 
Layout 
Function 
PlaceOfBirth 
Email 
Phone number 
Logo 
CardSeria I No 
Cardslssued 

�C_ a_ rd_S _er _ia_l _N _u _m _b _er ___________ y� FMfi:HIIM 
Save Cancel 

After adding the trigger for the Card Serial Number data column, select the action "Set card serial number" from the 

dropdown menu. Also check the first box on how to write the serial number to significant byte first, same as the encoding file. 

Do not forget to save this trigger setup. 

• □ X 
911 Project settings 

.. Genera I settings 
Detail view 
Gallery view 
Biometric settings 
Card designs 
Card design assignment 
Project structure 
Triggers 

Manage project 
.. External databases 

Data sou rce.s. 
Image sources 

A Card encoding 
Encoding settings 

Triggers 

Events: 

Before printing 

After creating a new record 

After adding a passport photo 

After adding a signature 

After exporting a record 

After successful encoding 

After printing failure 

After printing 

These actions are performed on a record when a printer has successfully 
printed that record: 

Property Action 

Card Serial Number Set card serial number • 
-

� Invert card se ,�_
e
_
t _c_���t�_n_t value 

nificant byte 
first) 5<et_<:��cl-�,eri�l __ nurrib"r 

D Store card serial number in decimal format [instead of 
hexadecima I) 

You have now setup the trigger and PrintStudio will add the card serial number to the column for the record that has been 

printed. 
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